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MS. CORNS: Your Honor, the People are prepared to call 

our next witness in order, Mr. Scott Weiser. 

SCOTT WEISER, SFPD, 

Called as a witness for the People, having been duly sworn, 

testified as follows: 

THE CLERK: Thank you. Please be seated. 

THE WITNESS: Thank you. 

THE CLERK: Will you please state and spell your first and 

last name for the record. 

THE WITNESS: Scott Weiser, S-c-o-t-t, W-e-i-s-e-r. 

THE CLERK: Thank you. 

THE COURT: Are you a police officer? 

THE WITNESS: Sorry? 

THE COURT: Are you a police officer? 

THE WITNESS: No, ma'am. 

THE COURT: Okay. 

THE WITNESS: I work for ShotSpotter. 

THE COURT: So I need to tell you a couple things before 

we get started. 

I need you to wait until both the attorneys have stopped 

talking before you answer their questions, and they're suppose, 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 



72 

to do the same for you, because the court reporter cannot 

record when two people are talking at once. Do you understand. 

THE WITNESS: Yes, Your Honor. 

THE COURT: Also, I need you to answer yes or no, not 

uh-huh or un-uh. Do you understand? 

THE WITNESS: Yes. 

THE COURT: Okay. You may proceed, Ms. Corns. 

MS. CORNS: Make sure to keep your voice up. There's a 

microphone up there... 

THE COURT: Pull that closer. 

THE WITNESS: I apologize. I'm getting over a cold; so 

I'm a little hoarse. 

DIRECT EXAMINATION 

BY MS. CORNS: 

Q.  Sir, can you tell us what it is that you do for a living? 

A.  Sure. I am a technical support engineer, forensic analyst 

for S.S.T., Incorporated, the makers of the ShotSpotter gunfire 

detection and location system. 

Q.  Okay. So you work for ShotSpotter, essentially? 

A.  S.S.T., Incorporated is the name of the company, but yes, 

we -- our product is ShotSpotter. 

Q.  How long have you worked in your current capacity? 

A.  Just under three years. 

Q.  What is some of the training, experience and/or education 

that you received to fulfill your current job duties? 

A.  Okay. Well, there's -- primarily on-the-job training. We 

have a lead forensic analyst, who is the head of training us on 

the forensic analysis portion; 
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Also, my co-workers, my peers, the Level 3 support -- the 

Level 3 support was my initial trainer, in this -- in the 

analysis process; 

And then I was, for about two -- or year-and-a-half, I was 

a -- what's called a Service Operation Specialist, which is a 

position where you are reviewing live incidents. So part of my 

training also was the experience of listening to thousands upon 

thousands of gunfire incidents over the course of that time. 

Q.  And what was the purpose of -- or what were you trying to 

learn in listening to those various shots fired? 

A.  Well, that role is part of our quality assurance process. 

When an incident is detected in our coverage areas, it comes 

first to our review center, which is the Service Operation 

Centers, the current title. 

And the People in there are highly trained. They've also 

listened to thousands of gunfire and non-gunfire incidents. 

And their role is -- 

MS. TONG: I'm going to object to that portion as lacks 

foundation, calls for a conclusion, "people in there." 

And it's non-responsive to the question. 

THE COURT: One moment... 

Do you want to lay a foundation for whatever he's going 

into there. 

MS. CORNS: I'm sorry. I couldn't hear? 

THE COURT: Do -- I'm sorry. 

Do you want to lay a foundation, to go into whatever he's 

going in there? You asked him a specific question. He's 

answered by talking about another group of people. 
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question. That's fine. 

THE COURT: All right. 

BY MS. CORNS: 

Q.  Can you tell us, generally, what ShotSpotter is and how it 

works? 

A.  Sure. So ShotSpotter is an acoustic gunfire detection 

location system. It uses G.P.S.-enabled microphone sensors 

that are spread out in an array over our contracted coverage 

areas. And these sensors detect and locate gunfire in those 

areas. 

So what happens, essentially, is when a weapon is 

discharged, the sound travels out (indicates) at the speed of 

sound from that discharge, in all directions; 

That sound hits the sensors, a number of sensors, each one 

at a slightly different time, because the sensors are different 

distances away and the speed of sound is constant; so they're 

different times; 

So what the system does, is it takes any two sensors that 

detected it; 

Determines the difference in that time of arrival; 

And, using that calculation, it can create, because it 

knows the location of the sensors, it can create what's called 

a hyperbolic curve (indicates). And this curve is laid on map. 

And what it represents is all the possible positions between 

these two sensors that match that time difference of arrival; 

And what the system then does is does that same 

calculation for every pair of sensors that detected the 



incident. 

And those hyperbolic curves, essentially -- eventually, 

once you have enough of them, they intersect. And that's the 

location of the gun fire. 

Q 
 What are some of your job responsibilities and day-to-day 

duties for this system? 

A.  My job is primarily as a technical support engineer; so 

I'm working with all manner of client software requests; 

Also, managing and troubleshooting our service systems; 

Sensor arrays; 

Doing data analysis on sensor arrays. 

And, also, the other side is the forensic and the 

investigative portion, where we can provide information to law 

enforcement, both for the investigation, you know, perhaps in 

real time, and give them more context about the accuracy of the 

location, or, you know, if it was possible there were multiple 

shooters or things such as that. 

And then we also do this part, which is the forensic 

analysis, which is designed for evidentiary purposes. 

Q.  Are you considered a custodian of records for ShotSpotter? 

A.  Yes. 

Q.  Now, let me ask you this: You mentioned that the sensors 

themselves seem to be able to do a lot of independent 

calculations, if you will, to determine the location of a gun 

shot? 

A.  Yes. 

Q.  Are those results of those calculations reported to the 

ShotSpotter incident review center? 
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A.  Yes. 

Q.  And after they are captured and reported to the incident 

review center, are they then verified and published to a given 

customer? 

A.  Yes, that is the -- that is the process (nods head). 

Q.  Okay. And are you someone who is a part of the process in 

order to verify various incidents from ShotSpotter? 

A.  Previously I was, to verify -- I was part -- I had the 

position of verifying the real time incidents. Now I do not 

have that role. 

Q  Just to clarify, in a situation such as this, a customer 

could be a law enforcement agency? 

A.  Our customers are all law enforcement agencies, with the 

exception of a few new customers that are a different business 

model. But for the sake of this, yes. 

Q.  Can you describe to us the different parts of the 

ShotSpotter system? 

A.  Sure. Well, the primary part are the sensors, the array 

of sensors that are in the cover -- covering the certain 

contracted coverage area, okay. 

These sensors have G.P.S. chip, a cell modem, they have 

memory, and they have two microphones. 

What they do is they detect the initial pulses; 

Create a time stamp when they hear a pulse; 

Send that information to what -- the next part, which is 

the location server; 

The location server takes all that data, and does its 

calculations, to determine the location, using the process I 
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described earlier; 

Once that location is determined, the data is then moved 

to the Incident Review Center, or the Service Operation 

Center -- sorry, it's the new name -- where they, again, 

5  validate that it's not -- not necessarily to validate that it's 

6  gunfire as much as to filter out things that are obviously not 

7  gunfire; 

8 
 And once that process is complete, all that data is sent 

9 
 to the law enforcement agency. 

10 Q  Okay. So the sensors themselves are actually placed at 

11  places on public streets to capture gunfire; is that fair? 

12 A.  Yes. 

13 Q.  Now, you mentioned something about capturing a pulse. 

14 
 

What is a pulse? 

15 A.  A pulse is just a term for a sound wave. A gun shot pulse 

16 
 

is a very... easiest way to describe it, it's a very fast rise 

17 
 

time, a sharp attack. 

18 
 

So you have the sound (demonstrates), and then all of a 

19  sudden it's very loud. So that's a description of a pulse, in 

20  the way that we use it. So it's interchangeable with a gun 

21 
 

fire or any loud explosive sound, for our purposes. 

22 Q  Understood. 

23 
 

So, just to be clear, to kind of break it down into layman 

24 
 

terms, is it fair to say ShotSpotter, the sensors, capture the 

25  sounds; 

26 
 

And an initial report is generated; 

27 
 And then there's some human review element until a final 

28  report is prepared? 
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A.  Well, there's a step in between. The sensors send their 

data to the location server, which is in a virtual cloud. It's 

a piece of software that runs all the time. 

And this is what does the heavy lifting. It does all the 

calculations as far as the location; 

It does its own classification; 

It has a lot of different aspects. 

Q  Do you know when the ShotSpotter system was installed in 

San Francisco? 

A.  I believe it was 2008, was when it was first installed. 

Q.  Do you know -- if not, that's okay. 

Do you know how many particular sensors are in the Western 

Addition area for ShotSpotter? 

A.  I do not know that. 

Q.  Okay. Do you know how many cities have ShotSpotter 

installed? 

MS. TONG: Objection; relevance. 

THE COURT: What's the relevance? 

MS. CORNS: If counsel wants to stipulate to the 

reliability of ShotSpotter, we can do that. 

THE COURT: Do you wish to stipulate to the reliability of 

ShotSpotter? 

MS. TONG: My understanding, if it's 80 percent? 

THE COURT: Do you want to stipulate -- 

MS. TONG: I don't know what the reliability is. 

MS. CORNS: We're gonna get to that but... 

THE COURT: Objection's overruled. Continue. 

BY MS. CORNS: 
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Q.  Do you know how many city's have ShotSpotter? 

A.  Approximately, when I last checked, it was eighty-seven 

cities. 

Q.  How long -- sorry. 

A.  It's -- it's a number that's in flux; we have new 

customers coming on and older customers month do not renew 

their subscription. So it's a constantly-changing number. But 

currently eighty-seven, I believe. 

Q.  How long has ShotSpotter been in operation? 

A.  Since 1995, that was the first installation, in Redwood 

city California. 

Q  You described an incident review center. And I think you 

gave us the updated name? 

A.  Yes, it's the Service Operation Center. 

Q.  So tell us a little bit about what happens there? 

A.  That is a -- it's the -- it's both the review process, 

which is to verify -- to try and filter out things that are 

obviously not gunfire. 

It's -- the purpose of that is to try and give better 

classifications; so that the law enforcement agencies are not 

sent out on wild goose chases for firecrackers or back fires or 

other loud noises that could -- are loud enough to trigger the 

system but are not gunfire. 

And those people, also, in that room they also provide the 

Level 1 customer support. 

Q.  Is that happening immediately after the sensors detect 

shots? 

A.  As soon as the location server determines a location, thei 
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next step is it goes to the review center for, essentially, a 

confirmation. 

Q.  And where's the ShotSpotter incident review center? 

A.  It's in Newark, California. 

Q.  Are you familiar with the term "multilateration"? 

A.  Yes. 

Q.  How are you familiar with that term? 

A.  It is the primary, principal process that is used to 

determine the location of the gunshots. 

Q.  And how is it -- well, what is multilateration? 

A.  It's a process for determining the location of an emitter, 

in this case gunfire, by using three receivers with known 

locations. 

So, again, what happens, as I described earlier, is when 

the gun fire -- the gun is fired; 

The sound hits various sensors. You need at least three 

for multilateration to work, at different times; 

It uses a differential equation, and calculates the 

difference in time of arrival at each sensor; 

And then compares those times between all the possible 

combinations of pairs of sensors that detected the incident; 

And they all create hyperbolic curves that represent that 

difference of arrival; 

And those curves intersect; 

And that's how you find the location. It's a very -- it's 

an old process that was used extensively in World War II, 

that's commonly used. 

Q.  It's a navigation technique based on the measurement -- of 
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the difference in distance between two locations? 

A.  Essentially. 

MS. TONG: I'm going to object. That -- misstates the 

testimony. It's leading. 

THE COURT: Well, it is leading. You want to rephrase. 

MS. CORNS: Sure. 

BY MS. CORNS: 

Q.  What does this technique, generally speaking, measure? 

A.  Well, what it measures is, it's used to determine the 

location of the sound. And when you have the known locations 

of the sensors in this case that receive the sound, and you 

know the times when each one heard the sound, you can calculate 

those differences. 

And since the speed of sound is a constant, you can use an 

equation, calculus equation, and create those curves. 

And the intersection of the curves gives you the location 

result. 

Now, can you tell us how accurate the ShotSpotter system 

is? 

A.  We have a limited performance guarantee of detecting a 

minimum of eighty percent of outdoor detectable gunfire, and 

locating that eighty percent to within twenty-five feet meters. 

Now, I also want to say, this is a -- this is our 

business. This is a business decision; this isn't 

necessarily -- it doesn't necessarily reflect the accuracy of 

the system. In our live fire testing, and from customer 

reports, we're often much better than that, often within ten 

feet. 



 

1  (Q 
 Okay. So you would say it's an underestimation of 

 

2  accuracy in measurement? 

 

3 
 

A.  Yes, that's our belief. 

 

4 
 MS. TONG: I'm sorry. Was that ten meters or feet? I'm 

 

5  sorry. 

 

6 
 THE WITNESS: I'm sorry. Actually, I meant 10 feet. If I 

 

7  said ten meters, I meant ten feet. 

 

8 
 THE COURT: He said ten feet. But before you said -- 

 

9 
 THE WITNESS: Twenty-five -- 

 

10 
 THE COURT: -- performance from outdoor to twenty-five 

 

11  meters. 

 

12 
 THE WITNESS: Yes. The guarantee is twenty-five meters, 

 

13 
 

but our experience with live fire testing, and also customer 

 

14  reports and feedback, have often placed it much better, within 

 

15 
 

ten feet. 

16 BY MS. CORNS: 

 

17 
 

Q -  When you say, "within ten feet," you're talking about the 

 

18 
 

location of the shot fired? 

 

19 
 

A.  Ten feet of the -- of where the shot was fired from. 

 

20 
 

Q.  And how accurate are the clocks in shot timing? 

 

21 
 

A.  They're very accurate; they are synced with G.P.S. 

 

22  satellite time, which is, in turn, synced with the National 

 

23 
 Institute of Standards and Technology, in Colorado. So we 

 

24  can -- we can place a time stamp on gunfire within 1/1000th of 

 

25  a second accuracy. 

26 BY MS. CORNS: 

 

27 
 

Q.  How many sensors are required to detect or locate a 

 

28  shooting incident? 
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A.  For a single gunshot incident, one shot, it requires four 

sensors to participate. This is because the system wants one 

extra sensor of data in order to confirm and do any error 

correction. 

For multiple gunshot incidents, it only requires three 

sensors to participate, because the sequence of shots provides 

enough data for that error correction process. 

MS. TONG: What was that last word you said... 

THE WITNESS: Error correction. 

BY MS. CORNS: 

Q.  Now, in some circumstances, can a shooting even be located 

by two sensors? 

A.  Yes. On some occasions, it can be located using only two. 

In that case, it's using what's called an azimuth, which 

is the orientation of the sensor relative to true north. 

What that does is -- these sensors have two microphones; 

so it's still creating a time difference of arrival, but 

because the microphones are so close to each other, it creates 

a straight line. 

So if you have two hyperbolic curves -- or if you have a 

hyperbolic curve from these two sensors, and you have the 

azimuth, which draws that straight line, sometime that 

intersection can give an accurate location result, as well. 

MS. TONG: How do you spell azimuth? 

THE WITNESS: A-z-i-m-u-t-h. 

BY MS. CORNS: 

Q.  Can you tell us what factors can affect the accuracy of a 

shot or an incident location? 
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1 1  MS. TONG: Objection to the form of the question; it's 

compounds and... 

THE COURT: One moment. Let me take a look... 

The question is, what factors can affect the accuracy of a 

shot or an incident location? 

Overruled; go ahead and answer. 

THE WITNESS: There are a number of factors that can 

affect it. 

One factor that's -- that can effect it is if the incident 

occurs near the boundary of the array, that can lessen the 

accuracy; 

Also, if it's -- incidents outside the array have a much 

lower act are accuracy; 

But then there's also environmental conditions: 

Buildings, topography, foliage, weather, all of these things 

can have some impact on the accuracy, depending on the 

conditions at the time of the shooting event. 

Q.  Okay. You mentioned the array. What is that? 

A.  That's just the collection of sensors in any given 

coverage area, we call them an array of. sensors. 

Q.  So that means the boundary of the sensors and how far they 

can reach? 

MS. TONG: Objection; leading. 

THE COURT: One second... 

MS. TONG: Move to strike the form of the question. 

THE COURT: One second... 

That's overruled; it's not leading. Please answer the 

question. 
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THE WITNESS: Could you repeat the question, please? 

BY MS. CORNS: 

Q.  Sure. Probably not the exact same. 

A.  Sure. 

THE COURT: May the court reporter read it back. 

(Question read back.) 

THE WITNESS: Well, the how far they reach part, I'm not 

sure that fits. But the array -- basically the arrays create, 

by their location, they create (demonstrates) essentially a 

shape. 

And in that shape is the coverage area. 

And so it's just a natural... a natural process of where 

the sensors are. And this is our contracted coverage area. 

And we place the sensors in order to fit the areas that 

the customer would like covered. 

BY MS. CORNS: 

Q.  Okay. So if a shooting happens near a boundary, it could 

potentially be less reliable data? 

A.  It's -- it's... more likely to have a location error if it 

happens right on the boundary. 

Q.  Versus if it happened more centrally to the coverage area? 

A.  (Nods head) right. 

Q.  If a shots fired incident picks up more sensors than is 

required, does that make it more accurate? 

A.  It does tend to make it more accurate. The more data the 

system has to analyze, the better. It provides more 

opportunities to confirm and to overcome any errors that there 

may be. 



Q  So when there is an initial report generated after shots 

are fired, does it indicate how many sensors picked up the gun 

fire? 

A.  On the client side, no. That information is available on 

the -- in the database. 

Usually what it does, it will give you -- it will give the 

agency a display, and three or four downloaded audio files. 

Q.  Okay. 

A.  And that's with the sensors. 

Q.  When ShotSpotter later does the verification process, and 

all of the data has been compiled, are you, or ShotSpotter, 

able to tell how many sensors picked up gunfire? 

A.  Yes. 

Q.  How can you tell if the ShotSpotter system is working 

properly at the time of the shooting? 

A.  Well, the -- the primary way you can tell is it detected 

and located an incident at that time. 

But even if it didn't detect it, there's still the 

possibility that it's working fine. We don't -- as I said, we 

detect eighty percent of all -- of outdoor detectable gunfire. 

Q.  And how can you tell if a sensor is working properly? 

A.  Well, the sensors, they all work individually. And they 

all send their operational status every sixty seconds to the 

server. 

So this is constantly monitored; so we know -- essentially 

we need to know that the sensor is still -- still is connected 

to G.P.S. time and location. 

And then it also is able to download audio. 

86 
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And all this information is reported to us on a -- again, 

a sixty-second -- every sixty seconds from every sensor. 

And any sensor who fails to report is immediately sent for 

troubleshooting. And if it can't be repaired remotely, then it 

will be replaced as soon as possible. 

Q.  How do broken or inoperative sensors affect the system? 

A.  Well, because of the fact that all the sensors operate 

independently of each other, it really depends on the degree of 

broken sensors, but the system is designed to have a certain 

degree of redundancy. 

Gunfire tends to travel half a mile to 1.5 miles. I've 

even seen it go two miles captured by a sensor; so even if one 

or two sensors are down in the area, all it needs to do is have 

three or four, if it's a single gunshot, sensors hear it. 

Q.  So ShotSpotter data can be accurate, so long as the 

requisite number of sensors capture the data, irrespective of 

whether or not there are inoperative sensors in the area? 

A.  Right. If there's a downed sensor in the area, or even 

two or three, as long as the system still captures at least 

three sensors for multiple gunshot, or four for single gunshot, 

the data can be accurate. 

Q.  Do the sensors require any adjustment or calibration? 

A.  No. All they need are the time stamps and the G.P.S. 

location, which both come from the G.P.S. chip that's embedded; 

And they just need a place to store audio, which is also 

embedded is. So it requires no calibration. You just put them 

up and they're good to go. 

Q  Does ShotSpotter keep a record of broken or inoperative 
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sensors? 

A.  Yes. We have a database completely full of all -- the 

history of all the sensors we've ever installed, which includes 

any missed status packets, the sixty-second operational status 

packet, all that is kept in the database. 

Q.  How are ShotSpotter sensors installed? 

A.  The way the process works, is when an agency or a city 

contracts our services, we work with them to determine the 

location that they feel, or locations they feel are most 

important to have coverage. 

The project manager, then, works with the community, 

trying to get permissions, essentially, to place the sensors on 

both public and private buildings and polls, or other things of 

that nature. 

There's usually about twelve to fifteen per square file. 

Q.  Does S.S.T. release to the public the locations of 

installed sensors or what the sensors look like? 

A.  No, we do not. 

Q.  Why not? 

A.  For a number of reasons. We have non-disclosure 

agreements with, especially the private citizens that have 

these sensors on their private residences. We do not divulge 

that information just for their safety, and also for the 

vandalism of the equipment. And, in general, just not --

having that information out in the public is more likely for 

them to be disabled by people who are interested in disabling 

them. 

Q  Can the ShotSpotter system determine the caliber of weapon 
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a 

 

that's fired once it captures gunshots? 

A.  No, it cannot, in its current form. 

THE COURT: Okay. It is 4:31, and we do need to stop for 

the day. And we'll reconvene, 9:00 or 9:30, whatever your 

pleasure is. 

MS. CORNS: The People are fine with 9:00. 

MS. TONG: Let me check my calendar. Tomorrow, I, can do 

9:00. 

THE COURT: And that's -- Deputy Oliver? 

Okay. 9 o'clock. 

(4:32 p.m.) 
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October 25, 2016  9:08 a.m. 

PROCEEDINGS 

MS. TONG: Good morning, Your Honor. 

THE COURT: Good morning. 

Do you have your witness, Ms. Corn? 

MS. CORNS: I do, Your Honor. 

THE COURT: You want to bring him in. 

MS. CORNS: Certainly... 

THE COURT: All right. We're on the record in the case of 

People versus Michael Reed, case 16015117. Counsel, your 

appearances, please. 

MS. CORNS: Erica Corns on behalf of the People. Good 

morning, Your Honor. 

THE COURT: Good morning. 

MS. TONG: Good morning, Your Honor. Michelle Tong 

appearing with Michael Reed. He's present and in custody. 

THE COURT: Good morning. 

THE DEFENDANT: Good morning. 

THE COURT: And our witness, Mr. Scott... Weiser or -- 

THE WITNESS: Weiser. 

THE COURT: Is present in the witness box. You're still 

under oath, sir. 

THE WITNESS: Yes. 

THE COURT: You may continue. This is direct, yeah. 

CONTINUED DIRECT EXAMINATION 

BY MS. CORNS: 

Q.  Good morning, sir. 



Could you tell us if ShotSpotter is able to detect whether 

or not there are multiple shooters in a particular incident? 

 

A.  The system itself is not able to detect that 

automatically. A human analyst can review the audio and pulse 

data and can look for three things: 

They can look for different locations. It can be an 

indication of multiple shooters; 

They can look -- if there are multiple shots in a cluster 

that have drastically different characteristics, that can be an 

indication of multiple shooter; 

And, also, just more just audio characteristics between 

the different shots. 

 

Q.  And is that something that you have experience with 

personally? 

 

A.  Yes. 

 

Q.  Can you -- 

 

A.  It happens quite common. 

 

Q.  Okay. So that's part of your job in reviewing the 

ShotSpotter data? 

 

A.  Yes, yes. 

 

Q.  And is that something that you would detail in a forensic 

report that's certified, that you prepare? 

 

A.  If there were indications of multiple shooters, we would, 

(nods head) -- In most cases we would present that -- our 

conclusion of why that's likely the case. 

 

Q.  And sometimes you just can't tell if there's multiple 

shooter. Is that fair? 

 

A.  Yes, it is. 
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Q  Once a sensor or sensors detect a shooting, is the audio 

of the shots fired captured? 

A.  Yes, whenever there's a detected shooting, the audio is 

uploaded to an audio server, where it's stored permanently. 

Q.  Can you tell us what post-processing is? 

A.  I'm sorry... excuse me. I did not turn oft my phone... I 

apologize... 

THE COURT: Turn it off; no problem. Thanks for catching 

it... 

THE WITNESS: May you repeat the question? 

BY MS. CORNS: 

Q.  Certainly. Can you tell us what post-processing is? 

A.  Sure. Post-process is a process that allows a ShotSpotter 

analyst to review the incident and the audio and the pulse 

data. So what it's -- primarily the purpose of the 

post-processing is an error correction or a validation process 

of the incident that was captured. 

Q.  And that's something that you do in your job function? 

A.  Yes, yes. 

Q.  You mentioned error correction. What type of errors might 

be corrected from the initial ShotSpotter data to a human 

review that you do? 

A.  A common one is if the -- well, a few common ones. 

Sometimes the system will either not detect a pulse; they 

may miss one in their collection; 

Sometimes the system will erroneously consider a pulse 

that was not actually a gunfire pulse, and they'll put a time 

stamp at that point. And this is often the case with echoes . 
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It's a common case where we have to make corrections for errors 

where an echo is mistook for a gunfire pulse. 

And are there also location corrections that occur from 

time to time? 

Often, when you make these corrections on the pulse 

errors, it creates a new location; it recalculates a location. 

The software that we use for the post-processing process 

is software that will run the data through the same algorithms 

as the primary system does automatically. 

So when there's an adjustment made or, a correction made, 

it will re-run through the algorithm, and that's how a new 

location or corrected location is determined. 

So is it fair to say that the human review process that 

you do makes the ShotSpotter data more accurate? 

Yes. 

Makes it more reliable? 

Yes. 

And it's common to see a change in location from the 

initial report to a detailed forensic report? 

It is common (nods head), yes. Usually the changes are 

small. 

What is a Flex or P.S.C. operator? 

In that case -- P.S.C. operators are rare now, because 

that's an old system. But the Flex operator is essentially 

either the dispatcher or call taker for the Police Department. 

And I know patrol also has a version of our software. 

So they have basically a client-side software, and it's 

the software that receives our alerts. And it gives them the 
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location; 

A map; 

The time; 

And all that information and they can choose to dispatch, 

or do whatever their agency policies are with that information. 

Q  Does the person on the end there -- end of the data, the 

receiving end of the data, Flex or P.S.C. operator, have the 

ability to create or alter the details of an incident? 

A.  No, they cannot. All they can do is add comments or add a 

CAD I.D. number; they can't change the location information, 

timing, any of that stuff. 

Q  All right. Can you tell us what the law enforcement 

purpose of the ShotSpotter system is? 

A.  Well, there are a few purposes, in my mind. 

The primary purpose is for rapid dispatch to a shooting 

scene, much faster than what happened from a 9-1-1 call, or any 

other way. 

So the police will have accurate location information; 

They know where the scene is likely to be; 

They know where victims or... or whatever is likely to be; 

so they have a much faster information and intelligence about 

the situation. 

Q.  And why not just rely on a 9-1-1 caller? 

A.  In our data, for new zones we've added, we found that 

9-1-1 is generally only called between fifteen to twenty 

percent of the time, relative to the gunfire detection that we 

have collected. 

This is for many reasons. Sometimes people just live in 
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areas where they hear gunfire all the time; and so they may 

not -- they're desensitized to it. 

Other times there might be intimidation, or they fear 

retribution, so they don't make those calls. 

Q 
 

So I want to turn your attention, specifically, to your 

involvement in this case. 

Now, generally, once the sensors detect a gunshot, it's 

dispatched to the customer, law enforcement agency, how do you 

come into play? 

A.  I come into play, in this case, where the agency in 

question makes a suppOrt request for a forensic report for this 

incident. 

Q.  Okay. So, essentially, once the shots are captured, it's 

incumbent upon the customer to request a more-detailed forensic 

report? 

A.  Correct. 

Q.  And once that request is made, what do you do? 

A.  Well, my process is to -- since I picked up this ticket, 

there was just -- it was in the queue; 

I picked it up; 

And I reviewed the -- we have a piece of software called 

the investigator portal. This allows us to review the history 

of all the shooting events that we captured, and also 

non-shooting events, during certain time frames and certain 

zones. So I review that time; 

Look at the incidents that were captured; 

And make sure that there were no other incidents that were 

perhaps related but were not sent to the customers, perhaps 
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they were misclassified or auto acknowledged, which means the 

system suppressed them. So that's the first part of the 

process; 

Then I'm going to pull these -- this incident data, which 

is both the audio and the raw pulse data, which is essentially 

the time stamps that the system dropped at each gunshot, into 

our browser system, browser software. That enables me to 

compare the actual audio with the time stamps that were placed 

by the system; 

Through that process, I'm able to look for any errors 

where time stamps are placed inappropriately, or• time stamps 

were not placed at all where they should have been; 

Through that process, I come to an analysis, where we can 

get a location. 

And that's the primary purpose. 

And then there's, also, the other data about the timing of 

the shots. 

Once the locations of each individual shot can be found, 

then the system can back-calculate the exact shot times. And 

there's table in the report that shows those times. 

Q  Okay. Perfect segue. 

So you -- did you follow all of the steps that you just 

described in this particular case? 

A.  Yes. 

Q.  And did you prepare a detailed forensic report in this 

case? 

A.  Yes. 

MS. CORNS: Your Honor, I ask to have marked a packet that 
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is... 18 pages. The front cover page at the top lists, "S.S.T. 

detailed forensic report certification." It's on 8 x 11 inch 

paper. I'm showing counsel... 

THE COURT: Exhibit 2, madam clerk. 

THE CLERK: Yes, judge. Is there a date on the report. 

MS. CORNS: Yes, there are a couple of dates. The 

reference date is the 13th of August, 2016; 

The report date is the 24th of August, 2016. 

(Whereupon, the above-mentioned item was marked as Exhibit 

2 for identification.) 

MS. CORNS: Your Honor, I marked this packet as People's 

exhibit 2. May I approach the witness? 

THE COURT: And you've seen it, Ms... 

MS. TONG: Yes, Your Honor. Thank you. I also have 

copies. 

BY MS. CORNS: 

Q.  Sir, can you tell us what I've just handed you? 

A.  This is the detailed forensic report for... the Flex 

incidents 41334, 41335 and 41336. 

Q.  What is a Flex incident number? 

A.  It's simply a unique I.D. for each incident within each 

zone. 

Q 
 So would a Flex number be assigned for a particular volley 

of shots? 

A.  If it's captured in one incident, yes. 

Q.  Now, the packet I just handed you, do you recognize that 

packet? 

A.  Yes. 
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Q.  How do you recognize it? 

 

A.  Because I created it. 

 

Q.  If you could just flip through it, and make sure it's a 

fair and accurate copy of the detailed forensic report that you 

prepared in this case. 

 

A.  Yes... 

Yes, I believe this to be an accurate copy. 

 

Q.  Okay. Now, is it fair to say the purpose of creating such 

a packet like this is to provide the most specific and accurate 

information to your customer regarding a shooting incident? 

 

A.  Yes. 

MS. TONG: Objection; leading. 

THE COURT: Overruled. 

BY MS. CORNS: 

 

Q.  And do you, as an employee of the company, prepare a 

detailed forensic reports in the normal course of business? 

 

A.  Yes. 

 

Q.  And did you prepare this specific report in the normal 

course of business? 

 

A.  Yes. 

 

Q.  Did you make this report at or near the time you reviewed 

the ShotSpotter data involved in this case? 

 

A.  Yes. I believe I did it on the same day that I picked up 

the ticket and started reviewing the process. 

 

Q.  What day was that? 

 

A.  August 24th, 2016. 

MS. CORNS: Your Honor, at this time the People move 

seeks to move in People's exhibit 2 into evidence. 
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1  MS. TONG: No objection. 

 

2  THE COURT: Any objection, ma'am. 

 

3  MS. TONG: No, Your Honor. 

 

4  THE COURT: Madam clerk, exhibit 2's admitted. 

 

5  THE CLERK: Thank you. 

 

6  (Whereupon, Exhibit Number 2, previously marked for 

 

7  identification, was admitted into evidence.) 

 

8  MS. CORNS: Your Honor, I'm just going to put it up on the 

 

9  screen; so we can walk through it together, if that's okay with 

 

10  the Court. 

 

11  THE COURT: Sure. 

12 BY MS. CORNS: 

13 Q.  So, sir, the document that was moved into evidence is 

 

14  eighteen pages with a cover page; is that fair to say? 

15 A.  Yes. 

16 Q.  So total of actually nineteen pages. I misspoke earlier. 

 

17  Can you tell us just this cover page, what is the purpose 

 

18  of this page? 

19 A.  This is the certification page. So you'll see that it has 

 

20  a hash number and an S.V.N. revision number. 

 

21  S.V.N. is subversion. It's a version control system. 

 

22  This is where we store all our forensic materials, so that 

 

23  there is a date and a process. And the chain of custody can be 

 

24  kept track of. 

 

25  And the hash is the hash that's assigned to the digital 

 

26  version of this report (indicates), the PDF that I sent out 

 

27  originally. 

 

28  That hash just shows that the file has not been changed in} 
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1  any way, and that it is in fact the same file. 

2 Q.  And the report date, that's the date that you completed 

3  this detailed forensic report? 

4 A.  Yes. Report date often is the date that we begin the 

5  report. However, I believe I completed it in the same day, 

6  so... 

7  MS. TONG: I'm sorry. I didn't hear that. 

8  (Read back.) 

9 BY MS. CORNS: 

10 Q.  What's the reference date? 

11 A.  That's the date of the incident in question, the shooting 

12  event in. question. 

13 Q.  And obviously the city and zone are the specific locations 

14  where data is pulled from? 

15 A.  Yes. 

16 Q.  I'm going to direct Court and counsel and the witness's 

17  attention to page 2 on the big screen. It is marked. And the 

18  packet is page 1, due to the cover sheet. 

19  Can you tell us, up at the upper right-hand corner, again, 

20  I think we went over -- what's the customer reference number 

21  for? 

22 A.  That is customer-entered. If they enter a CAD I.D. 

23  number, if the call taker adds that number, or if they create a 

24  support ticket after the fact, saying we need to have this CAD 

25  I.D. number added, this would be that reference. 

26 Q.  Okay. Now, you'll see that there's lapse in time between 

27  the initial shooting and the generation of this report. Is 

28  that because it's incumbent upon the law enforcement agency toj 
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request such a report? 

A.  Yes, yes. 

Q.  All right. So directing your attention to that top part, 

"shooting description," what does this entail here? 

A.  This gives you the description of the automatic system 

detentions that occurred, that -- during that shooting event. 

So this is what ShotSpotter detected in real time and delivered 

to the San Francisco Police Department. 

Q  So this is the initial data that's pulled on August 13th 

at 1:06.35, 1:06:49 and 1:06:56? 

A.  Correct. 

Q.  And this is the data that you then analyze to make more 

specific and accurate? 

A.  Yes. 

Q.  What is the incident time analyzed? 

A.  This just shows the times in the audio spool that I 

reviewed, which would coincide with the times of the incidents. 

Q  Okay. I'm gonna go back up... 

So there's three different Flex numbers... 

A.  Yes. 

Q.  What does that tell you? 

A.  That tells me that there were three separate incidents 

detected. And each one was given an individual flex T.D. 

number. For each zone, they increment for each incident 

detected. 

Q.  So when you say "incidents," you mean three separate 

rounds of shots? 

A.  In this case, three separate groups of shots, yes. So 
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ShotSpotter created three and published three separate 

incidents and sent them to San Francisco P.D. 

Q.  Okay. I'm going to direct your attention now to the map 

that is depicted on the screen. Currently it is on page 2, 

labeled page 2 of the report. 

And I want to talk to you about what some of these 

markings. You see these red dashes? What are those? 

A.  That is the boundary lines of the coverage area. 

Q.  And what are the triangles? 

A.  The triangles in this case are the sensors that 

participated in the incident that is currently selected when I 

took the screen shot. 

Q.  So those are the sensors that picked up data in this case? 

A.  Yes, for this -- so this picture, actually, is showing 

these incidents, but because one of them can't be seen, you see 

a red circle and a red square. There's actually another red 

circle underneath the red circle. That's the third incident. 

Q.  Okay. So the big, red M, there's a dot under that? 

A.  Yes. It's just covered. 

Q.  Is this the initial mapping of the initial ShotSpotter 

data? 

A.  This is the mapping of the initial ShotSpotter data, yes; 

this is with three -- all three incidents visible at the same 

time. 

Q.  And this is before you reviewed it? 

A.  Yes. 

Q.  Okay. I'd like to direct your attention now to -- in the 

packet, it is labeled page 4. It includes the analysis. 
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1  Can you tell us -- and, actually, it's page 4, 5, and 6. 

2  They have similar-looking figures with different information. 

3  Can you tell us what these tables are here? 

4 A.  Yes. These tables actually still represent the 

5  automatically-calculated data, the preanalysis data. 

6  This is a screen shot from our software program, the 

7  investigator portal, which allow us to review historical 

8  incidents. 

9  So we have one for each of the three incidents. So 

10  this -- the information here is essentially the information 

11  that was sent to SFPD in real time at the -- right after the 

12  incident occurred. 

13 Q.  So there's three different pages of figures to represent.  

14  the three different groups of shots in this case? 

15 A.  Right. Because each one created an incident; so there's 

16  one of these for each incident. 

17 Q.  Understood. And the Flex number is up at the top 

18  right-hand corner? 

19 A.  Correct. 

20 Q.  The details, when it says two rounds, what does that mean? 

21 A.  That means the number of shots that the system was able to 

22  automatically locate and detect. 

23 Q.  And that's when you come in and listen to it and figure 

24  out whether or not that's accurate? 

25 A.  Yes. 

26 Q.  And, again, that address, this is calculated before you 

27  review it for its accuracy? 

28 A.  Correct. 



Q  So... page 5, it looks like the same thing, with a 

different -- the second volley of shots; is that accurate? 

A.  Yes. 

Q.  Page 6, the third volley of shots... 

Now, on page 5, on the bottom part of that box, it -- it's 

a little hard to read on the screen, but it says, "reclassified 

multiple gun shots." What does that mean? 

A.  It means that the system classified it automatically as 

something else, as non-gunfire. And then the human reviewer 

changed the classification to gunshots, because they felt that 

it was a gunfire incident. 

Q.  And when you say, "the human reviewer," do you mean the 

one that's at the review center right after the shooting 

happens? 

A.  Correct. 

Q.  Not you? 

A.  No. 

Q.  Because you haven't come into play in reviewing this; is 

that correct? 

A.  Correct. Machine classifier's only accurate about 60 

percent of the time, which is why we have the human reviewers, 

to help filter out. 

Q.  Okay. The initial ShotSpotter data is only 60 percent 

reliable? 

A.  The -- the classification. 

Q.  Okay. 

A.  The machine classification, which is why we have human 

reviewers who review that machine classification for accuracy. 
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Q.  Understood. 

Now, the same thing here, it says, "changed number of 

shots from three to four." Was that the human reviewer after 

the incident was captured? 

A.  Correct. 

Q.  Okay. I'm going to direct your attention, now, to what's 

up on the screen. It's page 7. 

It shows a figure 5. Again, there's some red dots and 

what looks like three red dots. Is that fair? 

A.  Yes. 

Q.  Is this still the initial data before you had reviewed it 

for accuracy and specificity? 

A.  Correct; this is the automatically-located detections. 

Q.  So the first three volley -- the three volleys of shots in 

this case were initially detected at 1149 Turk; 

1156 Buchanan; 

And 1145 Turk; is that correct? 

A.  Correct. 

Q.  All right. Can you tell us now -- change the page to what 

shows table one on page 8. What is this? 

A.  This is the shot timeline. Once the individual shots have 

all been -- all have locations and have been plotted, the 

system can back-calculate to determine when the actual muzzle 

blast was, when the actual shots were fired. 

So this represents the most-accurate time we have for 

every shot fired -- 

Q.  Now -- 

A.  -- all these sequences. 
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Q.  And -- sorry. Excuse me. 

Is this something that you confirmed, or was this -- did 

this table of information exist prior to your review? 

A.  This table is one that -- well, I create the table. The 

data comes automatically after the locations are confirmed. 

Q.  Okay. So is this where you come in and determine or 

verify the number of shots for each incident? 

A.  Yes. As part of the review, I'm trying to verify the 

number of shots. 

Q.  Okay. So you calculate this? 

A.  I calculate the number of shots, yes. 

Q.  So, in total, although there are three incidents, but in 

this case there are, one, two, three, four, five, six, seven, 

eight, nine, ten, eleven shots fired; is that fair? 

A.  Correct; we detected eleven shots. 

Q.  Is that the same or a different number of shots than 

ShotSpotter initially calculated on August 13th, 2016, during 

this incident? 

A.  I believe... may I review the previous page? 

Q.  If it would refresh your memory, yes. 

A.  I believe on the second incident, on 41335, ShotSpotter 

initially reported four rounds. And this was not updated or 

changed by the reviewer, which is common; they don't always 

change -- even -- if they're busy, especially, they may not 

change that. 

And then it looks like on the last one, it was changed 

from three to four. 

Q  Okay. And those changes were made by you? 
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A.  The first one -- one was made by the reviewer at the time. 

And I simply confirmed that. And then this table represents a 

change, where I changed 41335 from four rounds to five rounds. 

Q.  Okay. And the table back on page 6 that we looked at, 

where it says changed number of shots from three to four, that 

encompasses what you just testified to, that the reviewer heard 

an additional shot? 

A.  Yes, yes, which is common. 

MS. TONG: Objection; lacks foundation. 

THE COURT: One moment, please... 

MS. CORNS: And -- 

THE COURT: One moment, please. There's an objection... 

MS. CORNS: Sorry. 

THE COURT: That objection's overruled; foundation 

previously laid. Go on. 

BY MS. CORNS: 

Q.  So, then, just speaking to the change that you 

specifically made, did you hear the additional gunshot? 

A.  Yes. 

Q.  And that's why the table was changed? 

A.  Yes. 

Q.  And is that common or normal to see a change from the 

initial report to the detailed forensic report? 

A.  As far as number of shots fired? Yes, it's very common. 

Q.  I'm now going to turn your attention to page 9. It's up 

on the screen of your detailed forensic report. 

Can you tell us what this encompasses on this page? 
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This is where I'm going to review the time stamps and pulse 

data and compare it to the audio that I have available, to look 

for any errors or -- yeah, errors either way, if it was just an 

extra pulse detected, or a pulse that was not detected that 

should have been detected. 

So this represents my analysis of these three incidents in 

that manner. 

Q  Now, I'm going to direct your attention specifically to 

the bottom two paragraphs. 

A.  Yes. 

Q.  Can you tell us what your findings were after reviewing 

the initial data in this case? 

A.  Yes. So when I reviewed the audio and pulse data, 

pulses -- by "pulses" I mean timestamps for incident 41335, I 

found on two of the sensors that the time stamps were placed on 

echoes and not the actual gunfire pulses. 

And so, when this happens, that throws off the 

calculations and creates an incorrect location calculation. 

Q  And is that what happened that created an incorrect 

location? 

A.  It is my belief of that, yes. 

Q.  So that Flex I.D. number was originally associated with 

shots being fired on Buchanan Street; correct? 

A.  Yes. 

Q.  But, after your review, you found that they were fired 

from 1145 Turk Street? 

A.  Let me... sure... yes. 

Q.  That would place all three volleys of shots in the same 
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location, more or less; correct? 

A.  That is what the data shows, yes. 

Q.  Okay. And this diagram here, on page 10 of your packet, 

what does this show? 

A.  This shows -- this is a screen shot of Google Earth. Our 

system is able to export our locations to Google Earth; so it 

creates this view. 

Each one of the dots represents a shot fired. 

Unfortunately, the view doesn't show all shots, because 

they're on top of each other. However, there is an C.M.L. file 

included with the initial report, that does have the actual 

lat-longs for every shot fired -- latitude and longitude of 

every shot. 

THE COURT: What page number is this in the exhibit? 

MS. CORNS: Page 10, Your Honor. 

THE COURT: It's labeled -- 

MS. CORNS: As labeled in the exhibit. 

BY MS. CORNS: 

Q.  Is this something that's generated by the system? 

A.  Yes. So once the -- in the browser system, which is where 

the post-processing is done, once you -- the location analysis 

is complete, there's an export to Google Earth function. 

And what this does is it creates individual spots that 

represent each latitude and longitude of all the shots that 

were located. 

Q  So is it your opinion that this map here is more accurate 

and reliable than the initial ShotSpotter map that was 

generated? 
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MS. TONG: Objection; leading. 

MS. CORNS: Your Honor, was that overruled. 

THE COURT: That was overruled. 

BY MS. CORNS: 

Q.  Can you tell us what your opinion is as to the reliability 

and accuracy of this map, and the documentation of location of 

the gunshots as compared to the initial data and map produced 

by ShotSpotter? 

A.  I believe this to be a more-accurate representation of the 

data ShotSpotter collected. 

Q.  Why is that? 

A.  Simply because of the analysis, and the -- what I found to 

be fairly obvious errors in the initial report. 

Q  Now, can you tell us why there are different colors on 

this map? 

A.  I only did that to denote the three incidents, because 

they were in all such close proximity. 

Q  Okay. Is it detailed in your report somewhere what colors 

correspond with which Flex I.D.s? 

A.  Yes, it should say so on the previous -- 

Q.  So, page 12 -- page 11, 12, and 13 have these map 

diagrams. What is that? 

A.  These are the multilateration plots. These show, as I 

spoke about yesterday, they show the hyperbolic curves that are 

calculated between each pair of sensors. And they show the 

intersection point of those hyperbolic curves, which is where 

the location is -- is calculated. 

And are these three multilateration maps, are these the 



results of the locations after you did your confirmation and 

analysis? 

A.  Yes, this is post-processing. 

Q.  And I'm going to go back to this map here. The location 

of this ShotSpotter data here is on Turk Street? 

A.  Yes. 

Q.  And that's city and county of San Francisco? 

A.  Yes. 

THE COURT: And that was referring to page 10. I believe 

it was page 10. 

MS. CORNS: Thank you, Your Honor. 

BY MS. CORNS: 

Q.  Now, pages 14, 15 and 16, can you tell us what these are? 

A.  Sure. These are wave form images of the captured gunfire. 

And they also show the time stamps shown by the little red dots 

with the numbers of where they were placed after analysis. 

Q  So these are the actual -- it's a paper document 

representing the captured audio after analysis? 

A.  Yes. And in the -- in the digital version PDF, you can 

actually play the audio from within the document. 

Q.  So you can actually hear the gunshots via this document? 

A.  Yes. 

Q.  All right. I'm now directing you to page 17 of 18 as 

marked in the document. Can you tell us what this is? 

A.  This is the conclusion page. This just, again, reiterates 

the initial -- the initial alerts that were made automatically, 

in real time. And then makes mention of the analysis and any 

corrections that were made. 
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Q  So in a report, such as this, if you had any opinions 

about the change in location, you would document it? 

A.  Yes, as I did here. 

Q.  So specifically, directing your attention to the second 

volley of shots at 1:06:49, you, then, document your opinion 

about the location change to 1145 Turk? 

A.  Yes. 

Q.  So we have 1149 Turk; 

1145 Turk; 

And, again, 1145 Turk; is that right? 

A.  Yes. 

Q.  And it also documents, after your review, the number of 

rounds that were calculated; is that right? 

A.  Correct. 

Q.  And, finally, directing your attention to page 18 of 18, 

can you tell us just basically what this is? 

A.  This is just the certification of acknowledgement, where 

we have the document notarized. 

Q.  And you signed this document? 

A.  Yes. 

Q.  You see your signature up on the screen on page 18? 

A.  Yes. 

Q.  And based on your review, within this time frame -- I'll 

go back to... page 10, the map. 

The sensors around this area, these were the only shots 

that were captured that night by ShotSpotter? 

A.  This is correct. 

MS. CORNS: I don't have anything further. 
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THE COURT: Ms. Tong. Do you wish to cross-examine him? 

MS. TONG: Yes. If I could have the lights turned on, 

please. 

And Your Honor, does the Court have a copy of the report? 

THE COURT: Exhibit 2? 

MS. TONG: 2. 

THE COURT: No, I don't. 

MS. TONG: If I can provide the Court a copy -- it's -- 

it's not the exact same copy, but in terms of pages 1 through 

18, the actual report, it's the same. So I just thought it 

would be easier, as a courtesy... 

THE COURT: You have a problem with that, Ms. Corns -- 

MS. CORNS: Yeah, it's the same; it just doesn't have the 

cover page. 

THE COURT: Oh, okay. 

MS. TONG: Because I don't have the projector, so... 

MS. CORNS: Do you want me to turn it off on? 

MS. TONG: No. It's too loud and I don't like talking in 

the dark. 

CROSS-EXAMINATION 

BY MS. TONG: 

Q.  Good morning. Is it Weezer or Weiser? 

A.  Weiser. 

Q.  Weiser. 

My name is Michelle Tong with the Public Defender's 

office? 

A.  Nice to meet you. 

Good morning. 
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Do you remember receiving a phone call from me, asking for 

2  you to call me? 

3  A.  Yes, I did. 

4 Q.  And you didn't return my call, did you? 

5 A.  I did not return your call. I was -- actually wanted to 

6  consult with my lead forensic analyst. 

7 Q.  My question was, you didn't return my call; right? 

8 A.  Correct. 

9 Q.  You didn't even return my call to leave me a message, 

10  saying you want to consult with anyone else; right? 

11 A.  Correct. 

12 Q.  In terms of testimony, how many times have you testified 

13  before? 

14 A.  This will be the first time. 

15 Q.  First time? 

16 A.  Yes. 

17 Q.  Prior to your testimony today, Mr. Weiser, have you -- or 

18  did you go through any sort of practice question-and-answer 

19  with any of your colleagues? 

20 A.  We have practiced question and answers, yes. 

21 Q.  Meaning, like, a mock question and answer, as though you 

22  were a witness? 

23 A.  I didn't go through any, like, role-playing, if that's 

24  what you're asking. But we do have, sort of, a standard 

25  question-and-answer process, to look at. 

26 Q.  Like a -- 

27 A.  It's information to look at, yes. 

28 \.„9._.  Okay. Like a written-out document, so that you can review 

1 1  
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1 
 

in preparation of your testimony today; right? 

2 A.  Sure. 

3 Q.  And you reviewed that; correct? 

4 A.  Sure. 

5 Q.  And how many pages is that document? 

6 
 

MS. CORNS: Objection; relevance. 

7 
 

THE COURT: Overruled. 

8 
 

THE WITNESS: I don't know off, the top of my head. 

9 
 

THE COURT: You need to wait, when someone objects, you 

10  wait till I rule. 

11 
 

THE WITNESS: Sorry. 

12 
 THE COURT: So what was your answer? 

13 
 

THE WITNESS: I don't know. 

14 BY MS. TONG: 

15 Q.  More than twenty pages or less than twenty pages? 

16 A.  I would say less than twenty pages. 

17 Q.  Did you bring that document with you today? 

18 A.  No. 

19 Q.  Have you reviewed other things in preparation of your 

20 
 testimony, such as the expert testimony Q and A that is a 

21  six-paged document distributed by your company? 

22 A.  I'm not sure if that's the same document. 

23 Q.  Okay. 

24 A.  But possibly. 

25 Q.  It's just to refresh your recollection. I don't have to 

26  mark it... 

27 A.  Yes, that looks like the document. 

28 \F.  Okay. So this is the document you're referring to? 
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A.  Yes. 

Q.  Okay. Great... 

And in preparation for your testimony today, did you speak 

with others -- any of your colleagues to just kind of get a 

sense of what to expect when you're asked to testify? 

A.  Yes. 

Q.  Did you review any prior transcripts of any of your 

colleagues? 

A.  I was able to review one prior transcript, yes. 

Q.  And which transcript was that? 

A.  I don't know the exact court information. It was just 

from our lead forensic analyst. 

Q.  Who was the person, or your colleague who he testified? 

A.  Paul Green. 

Q.  And was that in San Francisco or out of county? 

A.  It was not in San Francisco. 

Q.  And my understanding about ShotSpotter, S.S.T., which is 

the parent company... 

A.  Correct. 

Q.  It's a private for-profit company; correct? 

A.  Correct. 

Q.  With regards to your training and experience that you 

shared with us yesterday, it sounded like it's primarily 

on-the-job training; right? 

A.  For the most part. We do have, as you move into the role 

of doing forensic analysis, there's more of a formal training, 

or at least a one-on-one training for that process. 

Q  And please describe that. 
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1 A.  It's basically describing the tools, showing the process, 

2  and then doing some practice exercises and having those 

3  reviewed by that trainer. 

4  Also, there's consultations with our lead forensic 

5  analyst. 

6 Q.  This is all done in-house; correct? 

7 A.  Yes. 

8 Q.  And so based on what you described, it does not sound like 

9  you or your company receives any external or outside training 

10  with regards to any of these areas; correct? 

11 A.  Um... that is correct; it's all proprietary technology. 

12 Q.  Have you personally attended any outside, external 

13  forensic training? 

14 A.  No. 

15 Q.  Have you attended any external training with regards to 

16  audio engineering? 

17 A.  Yes. 

18 Q.  Where is that? 

19 A.  I went to Expression College for Digital Arts. And I was 

20  an audio engineer, professionally, for seven to eight years. 

21 Q.  So in terms of -- that was your personal experience 

22  outside, or prior to your employment? 

23 A.  Yes. 

24  Q.  At S.S.T.; correct? 

25 A.  Correct. 

26 Q.  And in terms of -- you said less than three years -- 

27 A.  Just short of three years. One month -- 

28 \?.  Just... we can't talk over each other. Let me finish my 
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1  question and then you can answer. 

 

2  So, in the less-than-three years you've been with S.S.T., 

 

3  have you attended any external trainings with regards to audio 

 

4  engineering? 

 

5 A.  No. 

 

6 Q.  Your education in this area was post -- was -- is it 

 

7  considered graduate level? 

 

8 A.  No. 

 

9 Q.  Okay. What kind of a degree did you receive or 

 

10  certification did you receive? 

 

11 A.  A bachelor's degree. 

 

12 Q.  You had -- this is the second bachelor's degree; correct? 

 

13 A.  Correct. 

 

14 Q.  The first bachelor's degree was in psychology? 

 

A.  Correct. 

 

Q.  Did... has S.S.T. sent you to any sort of additional 

academic courses with regards to audio engineering? 

 

18 A.  No. 

 

19 Q.  Have you personally consulted either before or during your 

 

20  employment with any external government agency, such as the 

 

21  F.A.A. with regards to audio engineering? 

 

22 A.  No. 

 

2,3 Q.  What about the Department of Justice? 

 

24 A.  No. 

 

25 Q.  Have you made any suggestions to implement this sort of 

 

26  external review? 

 

27 A.  I have not. 

 

28 \C2.  Do you know how F A.A. works? 

15 

16 

17 
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1 A.  No. 

2 Q.  Is it fair to say there's no external vetting as to the 

3  accuracy of ShotSpotter review; correct? 

4 A.  There are... would you rephrase the question? I'm sorry. 

5 Q.  Would you agree or disagree that there are no external 

6  agencies, whether it be private or government, to review the 

7  accuracy of ShotSpotter? 

8 A.  At this time, no. 

9 Q.  Even with regards to your own forensic review, for 

10  example, the detailed forensic report... 

11 A.  Uh-huh. 

12 Q.  You provide a certification to say that that's your work 

13  product; correct? 

14 A.  Correct. 

• 15 Q.  And that everything you've incorporated or included in the 

16  report is true and accurate, as far as you can tell; right? 

17 A.  Correct. 

18 Q.  Based on your internal training; correct? 

19 A.  Uh-huh. 

20 Q.  Is that yes? 

21  THE COURT: Is that a yes? 

22  THE WITNESS: Yes. Sorry. 

23 BY MS. TONG: 

24 Q.  And the last page, page 18, is simply a notary, a 

25  certified -- strike that. 

26  It's certification and acknowledgement by a notary; right? 

27 A.  Yes. 

28 Q.  As far as you know, notary is just to authenticate that 
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you are Scott Weiser who signed that document; am I right? 

A.  Correct. 

Q.  Okay. From what I can see in the document, there's no 

additional person in your company, another senior forensic 

analyst to review your work, to see if it's correct or 

accurate; isn't that right? 

A.  Correct. 

Q.  Now, you talked about... before I go on, have you done -- 

aside from the schooling in Emeryville, have you done any 

additional training or education with regards to acoustic 

engineering? 

A.  Um... I guess no. 

Q.  What about computer science? 

A.  Yes. 

Q.  And where was that? 

A.  This is mostly on-line self-paced courses; so Coursera: 

Udacyty, such things as Udacyty. 

This has all been over the past two years, I've done 

multiple courses in computer science. 

Q.  Was this mandated or was this your own voluntary decision? 

A.  This is my own voluntary decision. 

Q.  And it's to help you become more versed with computer 

technology; correct? 

A.  Yes. 

Q.  I.T.; is that right? Is that also the same thing? 

A.  ... Sure. 

Q.  Okay. Did you... in terms of the computer software that's 

used in ShotSpotter company, just correct me if I'm wrong, is 



125 

it the creators or the founders of the company that create the 

software? 

A.  Correct. 

THE COURT: It's an either/or question? 

MS. TONG: Pardon me. 

THE COURT: That was an either/or question, wasn't it? 

Is it the creators or the founders of the company that 

created the software? Which one is it? 

MS. TONG: Sorry. I think I'm saying -- my understanding, 

based on yesterday's testimony, and what I know about the 

company, the creators and the founders are -- started the 

company. Creators are the founders of the company. 

THE COURT: Okay. But that wasn't the question. The 

question was, was it the creators or the founders -- 

MS. TONG: Well -- 

THE COURT: -- of the company who started it. So just 

clarify your question. 

MS. TONG: Okay. Thank you. 

BY MS. TONG: 

Q.  How many people founded the company? 

A.  Three. 

Q.  Who created the software that S.S.T. uses? 

A.  Two people, primarily. 

Q.  Two of those three? 

A.  Yes, two of those three. 

Q.  And they are computer software engineer people? 

A.  Yes, and electrical engineers, and lots of other titles. 

Okay. And so, in terms of the mathematical formula and 
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data that's used at the very steps, which I'll get to, that 

calculation, the software was created by two-of-the-three 

founders; correct? 

A.  Yes, to my knowledge. 

Q.  And, as far as you know, being a custodian of the company, 

do you know if that software was ever... evaluated by an 

external software company? 

A.  I don't know. 

Q.  Well, you haven't been given any information in 

preparation of your testimony to attest to that; correct? 

A.  Correct. 

Q.  Now, you talked about your duties, your current duties at 

the company. You said currently you are a text support 

engineer; right? 

A.  Uh-huh. 

Q.  Yes? 

A.  Yes. 

Q.  What percentage of your time is a text support engineer? 

A.  That's relative to... I mean it's 100 percent of my job is 

technical support engineer. 

Q.  I see. What does that mean? 

A.  It's a broad... collection. I'm supporting the 

client-side applications for the customers; 

I'm supporting investigations with reviewing incidents for 

locations or more... ground truth information for them; 

I also do internal support for any technical issues that 

come up with the system; 

Also monitoring and doing remote repairs of sensors, 
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whenever that's possible, if they have a problem. 

Q.  Okay. 

A.  To name a few things. 

Q.  So it sounds like that's just more, like, the overall 

umbrella kind of title that you do? 

A.  Yes. 

Q.  Which captures all these other tasks that you do; right? 

A.  Yes. 

Q.  That's why, you're mentioned yesterday, managing and 

troubleshooting the system, that falls under this general 

title? 

A.  Correct. 

Q.  When you say troubleshoot the system, do you personally 

troubleshoot the software? 

A.  The... the client-side software. I do not troubleshoot 

the primary core software, other than if -- if, for some 

reason, an instance of the software has stopped running and it 

needs to be restarted, that would be the only way that I would 

be involved with the core, like, the location server software. 

Q.  And is that, essentially -- I'm going to be -- I'm very 

basic in my knowledge of computer information. 

But when you say stops running from the primary core side 

of it, that's the internal part of the software, meaning the 

home base? 

A.  Essentially it -- each location server, as we call it, is 

basically a computer program. And sometimes, for whatever 

reason, whether it's power outage or some other event, a 

computer program can stop. And so we monitor these constantly 
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and whenever we get that -- we get that alert, we have to 

troubleshoot that. 

Q  When you say, "location server," are you talking about the 

various cities? 

A.  Well, yes. Each zone has its own location server, a piece 

of software running for it. Yes. So there are many versions 

of the location server, one for each zone that we have. 

Q  Okay. I just want to distinguish. When you say, 

"location server," are you also referring to the location of 

the actual sensors? 

A.  No. 

Q.  Okay. 

A.  The locations -- the location server is the software that 

does the calculations, as far as location, once the sensor 

provides that data to the location server. 

Q.  Okay. And so how many cities is there a location server? 

A.  Well, we have currently 87 cities, but many of these 

cities have multiple zones; so I don't know, off the top of my 

head, how many instances of location server we have running at 

the moment. 

Q  I guess what I'm trying to find out, is your -- the home 

base of S.S.T. is in Newark, California; correct? 

A.  Yes. 

Q.  And your customers are throughout the country; correct? 

A.  Yes. 

Q.  Is all the information, the data, like, this human review, 

is that all housed out of Newark, or does each city have their 

own office where there's human review? 
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A.  No. The -- as far as the human review process, that's all 

centralized in Newark. 

We do have data centers in different parts of the country 

that store the data and the location server software that run 

that software. 

Q.  Is there a human being that is with the location server? 

A.  The data centers have their own staff who monitor all the 

processes running on their systems. And then we also monitor 

those ourselves. 

Q  Okay. So when you are troubleshooting location servers, 

do you actually have to go to these various zones, potentially 

in other parts of the country, to troubleshoot? 

A.  I do not, no. If it needs that sort of intervention, we 

have I.T. that would make that sort of -- sort of trip. 

My job would generally be to try and determine why it 

stopped. And if it can be simply restarted, I can have that 

capability. 

If it needs more -- another level of intervention, then it 

will be escalated to the I.T. department. 

Q.  Okay. Is it fair to say, though, that the main brain 

center is out of Newark? 

A.  ... Yes. 

Q.  Meaning the location server software, even though 

there's... staff in the various cities, they all hub out of --

or centralized out of Newark; is that right? 

A.  Well, the data comes to Newark, to be reviewed by the 

reviewers in real time. 

Q  Okay. 
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1 A.  But the data itself is not centralized in Newark, no. 

2  That's the base of operations. 

3 Q.  That's the what? 

4 A.  The base of operations is Newark. But not where the data 

5  is primarily stored. 

6 Q.  So meaning if I, for example, in San Francisco, 

7  San Francisco has its own office, or has their own staff here? 

8 A.  No. 

9 Q.  And why's that? Because it's too close to Newark? 

10 A.  Well, we don't have -- we don't differentiate between the 

11  zones, as far as staffing. 

12 Q.  Okay. 

13 A.  All the -- as I said, all the data itself is stored in 

14 
 data centers in different parts of the country, externally, and 

15 
 that is where our location servers are run. 

16 
 But we... the hub is in Newark; that's where all the 

17  analysis; 

18 
 That's where all the real time review happens; 

19 
 This is where the development primarily happens; so that 

20 
 

is the core. 

21 
 We don't have different staff for different cities or 

22  zones; all cities and zones come through the same place. 

23 Q.  I guess I'm just trying to find out, what do you mean when 

24  you say the data is stored externally. Is there data, for 

25  example, of, this shooting? 

26 A.  Uh-huh. 

27 Q.  Is it stored physically in San Francisco? 

28 A.  No. 
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Q.  So what do you mean by, "the data stored externally"? 

A.  We have large data centers that we, basically, purchase 

storage space at, or server space at. Sort of like the cloud. 

So it's stored remotely at these different data centers. 

Q.  Okay. 

A.  We have access to it via our tools when we need it. 

Q.  Which can be done basically remotely? 

A.  Yes. 

Q.  So the other part of your troubleshooting, you said, is 

with the client software side? 

A.  Yes. 

Q.  Meaning, for example, San Francisco Police Department? 

A.  Correct. 

Q.  And where is the San Francisco Police Department software 

stored? 

A.  They are -- every agency is different; so I'm not hundred 

percent sure what San Francisco does. But generally there is a 

call taker in the 9-1-1 center, and they have a consul, a piece 

of software that when there is an incident, they will get an 

audible and visible alert that comes to that software. 

Also, in some agencies, again, I'm not sure about 

San Francisco, they also have a version of the software in 

their patrol cars; so that officers can get immediate 

information in case -- for officer safety purposes; so they 

know when they're driving or walking into gunfire. 

Q  So the client software specific to S.S.T. was created by 

your company? 

A.  Correct. 
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1 (Q.  And if a customer, like the San Francisco Police 

2 
 

Department, or actually the City and County of San Francisco 

3  chooses to -- chooses to enter into a contract with S.S.T., 

4  your company will provide both the call center, as well as the 

5 
 

individual Police Department, with these two software tools? 

6 A.  Yes. 

7 Q•  And you personally -- it sounds like you have not had an 

8  opportunity to tour the 9-1-1 call center in San Francisco, to 

9  view the S.S.T. data; correct? 

10 A.  That is correct. 

11 Q.  Same with the San Francisco Police Department patrol 

12  vehicles? 

13 A.  Correct. 

14 Q.  Have you had an opportunity to look at the zone area that 

15  was -- that's relevant to the case you've been testifying 

16  about? 

17 A.  Yes. 

18 Q.  In terms of physically you went out there? 

19 A.  Oh, I mean not specifically for this case. I have been 

20 
 

there before. 

21 Q.  Okay. Let me rephrase. 

22 A.  Sure. 

23 Q.  In terms of -- what is this area called? 

24 A.  It's -- as far as our terms, it's called "western." 

25 Q.  Western, okay. So you have, in the -- let's just say 

26 
 

three years? 

27 A.  Yes. 

28 \?...  Can we say three years? 



A.  Yes. 

Q.  In the three years you've been with S.S.T., you have 

visited the western area? 

A.  Sure. 

Q.  And how many times have you done that? 

A.  I don't recall specifically. 

Q.  More than five? Less than five? 

A.  Probably less than five. 

Q.  Do you remember the last time you went out there? 

A.  No. 

Q.  You don't? 

A.  No. 

Q.  Was in the past year? 

A.  Probably not. It would have been just been on a social 

(shakes head) gathering of some sort of. 

0.  Okay. 

A.  Not related to work at all. 

Q.  Okay. Got it. 

A.  Sorry if that was confusing. 

Q.  It's okay. I wouldn't have been able to guess. 

So in terms of... related to work, you have not visited 

the western location with regards to the sensors; correct? 

A.  Correct. 

Q.  You just have a personal, loose familiarity with the area? 

A.  Yes. 

Q.  So that then leads me to ask, before I get into that... 

just a moment... 

Does S.S.T have internal protocol... with -- to maintain 
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quality review and assurance, meaning when you became a 

2  forensic analyst... 

3 A  Uh-huh. 

4 Q.  And you were trained by the lead analyst. Since that 

5  time, is there internal protocol that says any and all forensic 

6  analysts need to go through just retraining, or retesting every 

7  couple months? 

8 A.  Not a formal process, no. 

9 Q.  When did you become -- or when did forensic analysis 

10  become a part of your job duties? 

11 A.  That was just over a year ago. But I was doing that 

12  process, the same process, just not for forensic reports, the 

13  same location analysis for another year before that. 

14 Q.  Is it -- in terms of having the authority to author and 

15  prepare a detailed forensic report, is that something that 

16  employees can do only after being there for a little -- for 

17  some time? 

18 A  It's only people in certain roles and after they've been 

19  sufficiently trained, yes. 

20 Q.  Okay. How many detailed forensic reports have you 

21  prepared in your tenure? 

22 A.  I believe the number is about sixty. 

23 Q.  Sixty? 

24 A.  Yes. 

25 Q.  And that's throughout the country? 

26 A.  Yes. 

27 Q.  How many in San Francisco? 

28  Um... I'm not sure. 



Q.  More than ten, less than ten? 

A.  Probably less than ten. 

Q.  As part of your job duties, do you ever meet with law 

enforcement? 

A.  We have communication with them, usually around when they 

have support issues or questions about an incident. But I 

don't personally meet with them face-to-face, or have not, 

unless they've come for a training on how to use the system. 

That's generally the only time. 

Q.  And when you say with the client support, how -- just give 

me an example how that might look. 

A.  Usually comes in via an e-mail. We have support e-mail, 

where they have a question, or they can contact our real time 

chat, who -- and that's a level one support. 

And if they're unable to resolve the issue, it will get 

escalated to level two support, which is what I am. So it 

usually comes in that way. 

Sometimes it's a phone call, if you already have a 

relationship with that agency, or a certain person there. 

Q.  Or what's the last part you said? 

A.  If you have a relationship with the person there, you 

worked with them before, perhaps they may call you directly. 

Q  Okay. So if there was a prior problem, for example, let's 

say, you come in on level two and you spoke with Officer Smith, 

and then in the future Officer Smith, since he's already talked 

to you, he might have your direct line; he may, then, call you? 

A.  Yes, it happens occasionally. 

Q.  Okay. Has that happened with you? 
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A.  It has happened, yes. 

Q.  And what about with San Francisco Police? 

A.  No, not San Francisco. 

Q.  You said that... said that with... customers, when they 

request a report to be made, you'll receive -- I think you said 

a ticket? 

A.  Yes, we use Salesforce. 

So when they either do a support chat, which they often do 

to request these, or they do -- send an e-mail to a specific 

e-mail, it creates a Salesforce ticket. 

And then the level one customer support, their job is to 

triage the ticket, so that it goes to the appropriate place. 

So in this case it would have gone to the forensic report 

queue, which is just a list of outstanding reports that people 

in my position need to get to as soon as they can. 

Q.  And these tickets can come from all over the country, or 

are you responsible for a certain zone? 

A.  Generally they come in from all over the country, although 

recently I've been assigned most of the California cases. 

Q.  Is there a reason for that? 

A.  Simply because I was going to start doing testimony. 

Q.  So it's just -- practically, it makes sense that you do 

reports for locations that are closer for you to travel to? 

A.  Yes. 

Q.  The -- and so when you say -- the report that's been 

marked as People's 2, it does not include the ticket; correct? 

A.  It does not. 

Q.  And could you just describe what the ticket looks like? 
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Is it, like -- I mean, I'm being very literal -- 

A.  Yeah -- 

Q.  Like a movie ticket or... 

A.  No, it's simply a -- it's a web page. And it has 

information about the request. Some of it is the direct words 

of the requester. Some of it is the level one customer 

support, filling in the details. The customer may not know the 

incident I.D. or certain details; so we have to triage the 

ticket so that we have the most information possible when it's 

time to do the report. 

Q  So what kind of information might be included on the 

ticket web page? 

A.  Usually it's the date and time; 

If they know the Flex I.D., the I.D. of the shooting. 

Those are the primary things. 

Q.  Anything else? 

A.  They might give a general location. If they don't know 

the Flex I.D., they're going to give the location and time of 

where it happened. 

Q.  Who's "they," you're saying Salesforce? 

A.  Whoever puts in the ticket, the agency representative who 

Q 

makes the request, adds as much information as they can; 

And then our -- if there's any information that's missing, 

such as our own internal Flex I.D. number, incident I.D. 

number, that will be added by us, just so we know which 

incident we're talking about. 

Okay. So it sounds -- correct me if I'm wrong, the 

customer is -- is it like a form on the web page or something 



like that? 

A.  They can either send just a regular e-mail with whatever 

information they have; 

Or they can do a direct chat, with one of our level-one 

support people, and the information is derived from that chat. 

Q.  And so the person from either the e-mail, the chat will 

then send it up the chain to level 2? 

A.  Yes. 

Q.  And then it comes through as a ticket, you call it? 

A.  Correct. 

Q.  So did someone fill out this ticket web page, either 

the -- the level-one people fill out this web page? 

A.  They fill out any information -- basically they give it 

simple things, like a case record type, for example, a detailed 

forensic report; 

They'll add the date; 

The incident I.D.s; 

And any information such as that, that's important for the 

analysis. 

Q.  Okay. Can this ticket web page be printed out? 

A.  Yes. 

Q.  Is it printed out? 

A.  Not to my knowledge. 

Q.  Is it... is this information on the ticket web page, is it 

stored based on the customer I.D. number or for each Flex I.D. 

incident? 

A.  It's stored both underneath the customer, and it has its 

own text underneath its category, which in this case would be 
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the detailed forensic report category for San Francisco, for 

western zone. 

Q.  Is there anything -- is there any information on the 

ticket that talks about the incident? 

A.  I did review the initial chat. The only information was, 

if I can recall, I'm paraphrasing, the requester said, "I'd 

like a forensic workup on this, possibly multiple shooters," or 

something along those lines, and they wanted more information. 

Q.  Who wrote that -- who was the requester, or the identity 

of the requester? 

A.  I'm sorry. I don't recall the exact, name but it was a 

San Francisco P.D. officer. 

Q.  Does Sergeant Moran ring a bell? 

A.  ... No. I believe it began with an S. 

Q.  Began with an S? 

A.  Yes, the last name. 

Q.  Do you know if it was a sergeant or an inspector or an 

officer? 

A.  I don't know. 

Q.  Is the information in the chat --- strike that. 

Is the chat discussion saved anywhere in your database? 

A.  Yes, all that stuff is saved; all our communications with 

the customers are saved. 

Q.  And is that based under -- or categorized under the 

customer I.D. number, as well? 

A.  Yes. 

Q.  Was that printed out for you to review, or did you just 

look at it on the computer? 
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A.  Just looked at it on the computer, as I was trying to 

gather details of the case, the initial review. 

Q•  Do you remember anything else -- I appreciate you trying 

to paraphrase from your memory, but do you remember any other 

details? 

A.  TO my memory, there were no other -- no other details 

about the incident, other than a request for the report for 

these, so they could help with their investigation. 

Q.  Had there been occasions where the text web page might 

include actual incident reports or photographs? 

A.  No -- I've never seen that. 

Q.  Have you heard of that? 

A.  No. 

Q.  Is it possible to upload any sort of supplemental 

documentation during the chat discussion? 

A.  Um... not during the chat, no, but you could send 

something via e-mail. 

Q.  Do you know if there were any e-mails sent by the 

requester related to this incident? 

A.  No, not to my knowledge. 

Q.  Okay. So -- before we go too far into the specifics of 

this incident, you talked about how ShotSpotter works on --

yesterday, in that each physical sensor... which, correct me if 

I'm wrong, looks like a little (demonstrates), kind of, white 

panel square; is that right? 

A.  It depends on the model of sensor, but... We don't 

divulge the looks of our sensors. 

MS. TONG: Your Honor, I'm marking as a photograph. 
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THE COURT:  E. 

MS. TONG:  Next in order E.  It is a photograph of a -- 

x 11 photograph of a -- it looks like a building and some 

device on the top of the building. 

5 THE COURT:  Do you have two there? 

6 MS.  TONG:  Yes,  would you like to. 

7 MS. CORNS:  I'm going to object as to relevance grounds at 

8 this point. 

9 THE COURT:  Approach. 

10 (Proceedings were held at side bar, not reported.) 

11 MS. TONG:  Your Honor,  should I withdraw the mark? 

12 THE COURT:  Yeah, why don't you withdraw it. 

13 THE CLERK:  Withdrawing E,  judge? 

14 THE COURT:  Yes,  withdrawn. 

15 BY MS.  TONG: 

16 Q.  So Mr. Weiser,  I'm not asking you to disclose the location 

17 of any sensors in the western zone; I'm just asking you -- 

18 again,  I'm asking,  trying to understand more about how the 

19 ShotSpotter works. 

20 So it is -- the sensor's a physical,  tangible 

21.  construction; correct? 

22 A.  Yes. 

23 Q •  And is it -- just,  as far as you -- are they -- the 

24 ShotSpotter produce these physical sensors? 

25 A.  We design them, and then there's another company that does 

26 the actual production. 

27 Q.  And I imagine the founders of ShotSpotter are the ones -- 

28 are the individuals who design the physical sensors? 



A.  They design the original ones. We have new engineers that 

are -- and they're part of the team, as well, still. But we 

have a larger team of engineers that work on this now than 

originally. 

Q.  In-house engineers? 

A.  Yes. 

Q.  And once the design has been finalized by your in-house 

folks, then you contract with, basically, the manufacturer to 

create the actual physical product? 

A.  Correct. 

Q.  The... and so the sensors, at least, over the time of 

S.S.T., have probably physically changed in terms of the way 

they look? Is that fair to say? 

A.  Yes. 

Q.  But generally they are small. They could be rectangular? 

They could be square-shaped physical sensors? 

A.  They are physical sensors, yes. 

Q.  And they -- what I'm asking is, does each sensor have 

contained inside -- let's just say, for example, this is a 

sensor (indicates)? 

A.  Okay. 

Q.  I'm holding up a piece of paper. 

Let's just say this is a sensor I'm holding in my hand. 

And it's out, even on this table; it's affixed to this table. 

Does the physical sensor have contained within it the two mics? 

A.  Correct. 

Q.  As well as the G.P.S. chip? 

A.  Yes. 
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Q.  As well as -- I think you said yesterday, a memory? 

 

A.  It has a memory on it and a processor. That's where the 

audio is stored. 

Q.  Say again? 

A.  It has memory and a small processor, so that it can record 

the audio to the -- to its memory. 

Q.  Okay. And then, also, a cellular modem? 

A.  Correct. 

Q.  And in terms of -- is there anything else that's 

physically contained within this imaginary sensor that I have, 

holding? 

A.  I mean, there are components that allow it to  all those 

things to work together, but not primary components. 

Q.  Okay. Wires, et cetera? 

A.  Sure; the normal things in any electronic device. 

Q.  And it's based -- it operates off of electricity? 

A.  Yes. 

Q.  Not battery operated? 

A.  No. 

Q.  Now, how often -- you mentioned yesterday that there's no 

calibration of the physical sensors; correct? 

A.  Correct. 

Q.  And the way that S.S.T monitors whether each physical 

sensor is operating correctly, meaning all the little 

components contained within it... 

A.  [3h-huh. 

Q.  Is that every sixty seconds there's information from each 

sensor throughout the country that's being sent to home base; 
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correct? 

A.  Correct. 

Q.  How many sensors all over the country is that? 

A.  Thousands. 

Q.  Thousands; right? 

A.  Yes. 

Q.  And you have human beings that are looking at the -- every 

minute -- in the information, or is it all computerized, data 

collection? 

A.  It's both. It's computerized data collection that creates 

an interface that people are monitoring, and also other systems 

that provide alerts if anything is not operating correctly. If 

it stops talking to the server, we get alerts very fast. 

Q.  And what does the alert look like, or sound like? 

A.  Well, it's not a -- it's not an audible alert, but there's 

an e-mail system; 

And then there's also, essentially, a status page that 

our -- the people in the service operation center that are 

there 24-hours-a-day, the reviewers, they have this page on 

their screen at all times. So they're monitoring the entire 

system's health. 

Q.  Does S.S.T. maintain or collect how long a sensor might be 

not in service? 

A.  Yes. 

Q.  And that's all stored -- 

A.  It's all stored. 

Q.  And do you have personal knowledge as to -- well, not just 

personal knowledge. As a custodian of the company, one that 



no. 

Q. 

would testify, and I imagine soon-to-be added as an expert, but 

do you have knowledge as to how long a sensor has been 

malfunctioning before a reviewer notices that? 

A.  Well, there -- if it stops -- any time it misses a status 

packet, its status will change on the screen. 

So there is a human element about whether -- how soon they 

notice that change, and whether -- and also they have to 

monitor it, because there are lots of instances where --

whether it's a network issue, or a power issue where a sensor 

may go down for a short amount of time, but then -- but still 

be operating normally once it recovered. 

Q.  I guess my question is, do you have any knowledge as to 

the history of S.S.T. since 1998, I think you said? 

A.  '95. 

Q.  '95? 

A.  But I don't have the complete sensor history knowledge, 
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But that is stored in the company; correct? 

A.  Yes, all that is in our database. 

THE COURT: We need to take our recess -- it's 10:30. 

Take 15-minute break. 

(Short break taken.) 

THE COURT: Recalling the case of People versus Michael 

Reed, case number 16015117. 

Counsel, your appearances, please. 

MS. CORNS: Erica Corns on behalf of the People. 

MS. TONG: Michelle Tong appearing with Michael Reed. 

He's present, in custody. Good afternoon. 
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THE COURT: Good morning, again, Mr. Reed. 

And Mr. Weiser is back in the witness stand. You're still 

under oath, sir. 

And you may continue with your cross, please. 

MS. TONG: Thank you, Your Honor. 

BY MS. TONG: 

Q.  Okay. So -- I want to move on to the steps that are 

taken, as you broke down yesterday, once the sensor detects the 

sound. 

A.  Okay. 

Q.  So, once the physical sensor captures the sound, at the 

same time a' time stamp is also captured; is that fair to say? 

A.  Correct. 

Q.  And once the... the sensor captures the sound, then I 

believe the next step is that the data, or the sensor sends the 

data that's housed in the physical machine -- or physical 

sensor... 

A.  Uh-huh. 

Q.  To the location server; correct? 

A.  That is correct. It does not send the audio to the 

location server; it sends the data, such as the time stamp and 

other characteristics of the sound, but doesn't send the audio 

itself. It's a separate process. 

Q.  It only sends the time stamp, and what did you say? 

A.  There's a bunch of different characteristics of the sound, 

such as the strength, which is essentially the loudness, 

sharpness, and some other characteristics that it sends as part 

of its data packet. 
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1 Q  What else is sent? What else is sent when you talk about 

2  the sound characteristics? 

3 A.  There's too many for me to remember, off the top of my 

4  head, but there are things such as the median frequency; 

5  Peak frequency -- 

6 Q.  Peak? 

7 A.  Peak frequency; 

8  I don't recall -- those are the ones that I have off the 

9  top of my head. Those aren't generally pieces of data that I 

10  have to deal with; I'm only concerned with the time stamps. 

11 Q.  You're... 

12 A.  I'm only concerned with the time stamp. The rest of it is 

13  for the location server's classification portion. 

14 Q  I see. And so in terms of the sound characteristics that 

15  is sent over, is that something that the founders also created 

16  as part of the software? 

17 A.  Yes. 

18 Q.  Do any of -- does your report include any description or 

19  detail with regard to sound characteristics? 

20 A.  No. 

21 Q.  In terms of the actual audio that is not sent over, are 

22  there situations in which the data center, or a human being, an 

23  employee, would go and retrieve the audio or download the 

24  audio? 

25 A.  Yes. 

26 Q.  And when does that happen? 

27 A.  There are two primary causes for that. If an incident was 

28  not detected, if, for example, SFPD reported a shooting in the) 



coverage area and we did not -- there was no alert created, we 

can go back and review that audio, to see if any sensors picked 

it up, .and try and determine why there was no alert created. 

Q.  Why -- meaning, when you say created, meaning why 

ShotSpotter didn't -- 

A.  Send -- 

Q.  -- detect anything? 

A.  Right, why ShotSpotter did not send an alert to the Police 

Department. 

Q  Okay. And what's the second circumstance in which the 

audio would be downloaded, sir? 

A.  The second circumstance would be as part of the forensic 

process, where you would -- you're searching for any additional 

shots that may not have been captured. 

And, also, you might want to try and capture more sensors 

of audio, to have more data. 

Q.  You said that at this second step, if I think I'm 

itemizing correctly the location server step, that's where a 

lot of the heavy lifting is done? 

A.  Correct. 

Q.  And that's because... and is that with a human being, or 

is that more the virtual cloud part of it? 

A.  Oh, that's very much the machine; it's virtual cloud. 

Q.  Okay. 

A.  The software takes the data from all the different sensors 

that report the data; 

Analyzes it; 

And tries to determine if in fact it's gunfire and, if it 
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is, what is the location of this sound source. 

Q  I see. So the heavy lifting is done by the computer 

software, which isolates whether in fact it's gunfire or not? 

A.  Well, it attempts to make a classification whether it's 

gunfire or not. But, as I said, the classification part is 

only sixty percent accurate. That's why we have human 

reviewers afterwards. 

But the location part is its primary -- creating a 

detection and a location is its primary function. 

Q.  In terms of step two, the location server? 

A.  Correct. 

Q.  Location as well as detection? 

A.  Yes -- well... they kind of go hand in hand. If it finds 

a location, it would create -- that would be considered a 

detection. 

Q  And the -- looking to your detailed forensic report, 

page... 4, 5 and 6, does this step of the location server 

software, does it generate 4, 5 and 6? 

A.  That is -- the data that's in that is from the location 

server's calculations, yes. 

Q.  Fair to say this is the result of part two -- 

A.  Correct. 

Q.  -- after the information is sent to -- or after the sound 

is sent to the location server; correct? 

A.  Correct. 

Q.  Now -- so the information that's shown, at least in this 

incident, on page, 4, 5 and 6, was all... generated by the 

software; correct? 
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A.  Except for the comments at the bottom, which were added by 

either the reviewer or the dispatcher. Sometimes they also add 

comments to the incident. 

Q.  Okay. And if I could just approach, so you could explain 

to me what section is actually the comments... 

A.  Sure. 

Q.  Or maybe -- I think you have a copy there? 

A.  I do, yes. 

MS. TONG: And Your Honor has a copy? 

THE COURT: Uh-huh. 

BY MS. TONG: 

Q.  Refer Court, counsel and Mr. Weiser to page 4, 5 and 6. 

It -- the box generally or the screen shot of the box, there's 

a black box and then there's kind of, like, a gray area. Which 

section is the comment section? 

A.  The comment section would be the gray area below. 

Q.  Okay. 

A.  And also in the top section, the only thing that may have 

changed by human is the round count. Because this view here 

(indicates) is a historical view; this is not the real-time 

alert view. This is me looking back on this date and this time 

and looking at this incident in our -- our proprietary 

software, but it has the same data that's sent initially. 

Q  Um... okay. So let me roll back. Let me just go back to 

the basics. 

A.  Sure. 

Q.  The computer software attempts to classify and it's 

usually sixty percent accurate; correct? 
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A.  On the classification, yes. 

Q.  On the classification, right. 

And that attempt to classify includes the location, if 

there's a sound that's detected? 

A.  The location is not part of the classification. That's a 

separate -- that's part of the detection. Classification is a 

separate process. 

Q.  Okay. When you say that -- attempting to classify, you're 

talking about the sound? 

A.  It's trying to determine what is the nature of the sound, 

whether it's gunfire, fire cracker, back fire or something 

else. 

Q  Okay. So the software attempts to classify the nature of 

the sound and is sixty percent accurate in that regard? 

A.  Yes. 

Q.  What about in terms of location? 

A.  The location, we, as I said before, we guarantee a minimum 

of eighty percent within twenty-five meters, as far as the 

location. 

Q.  Based at this stage only? 

A.  Yes. 

Q.  Do you understand the difference? Because what -- I want 

to distinguish that after the -- after the software generates 

its information, a human being like yourself comes in, to 

analyze? 

A.  Yes. 

Q.  So in terms of it, just this stage, with the software, 

S.S.T. guarantees eighty percent accuracy of the location; 
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correct? 

A.  It's -- no. It's eighty percent will -- we'll detect 

eighty percent of incidents and locate those -- a minimum of 

eighty percent of incidents, and locate those eighty percent or 

more to within twenty-five meters of the actual shooting 

location. 

And, again, that's just a business -- this is our business 

decision, our guarantee. 

Q  Right. And, again, that's just only at -- at this stage 

of the software, the accuracy of the software; correct? 

A.  Yes, that's the accuracy of the software. 

Q.  In fact -- just to add to that, when a human comes in to 

compare or corroborate where the actual location is, your 

company has found that subsequent information will actually 

bring the accuracy even closer, within continue feet, you said? 

A.  Oftentimes, yes. 

Q.  Oftentimes? 

A.  But, again, our limited performance guarantee is still 

minimum of eighty percent, located within twenty-five meters. 

Q.  Sure. And so fair to say that in this report, page 4, 5 

and 6, if an employee or a customer receives this 

information... 

A.  Uh-huh. 

Q.  It is eighty percent accurate locating the actual -- the 

location of the shooting within twenty-five meters of these 

addresses; correct? 

A.  That's the general idea, yes. 

Q.  So -- and this information that is shown on page 4, 5 and 
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6 at this stage is the information that is disseminated, or 

forwarded to the customer, like in this case the San Francisco 

Police Department? 

A.  If real time, yes. 

Q.  Then the San Francisco Police Department, for example, on 

this evening, August 13th, 2016, would have received 

information to the call center as well as to the Police 

Department that there were three rounds of shots; right? 

A.  Three groups of shots, yes. 

Q.  Three groups of shots. 

The first group of shots was two rounds; correct? 

A.  Yes. 

Q.  Located at 1149 Turk Street? 

A.  Yes. 

Q.  Would -- would the customer, San Francisco Police, as well 

as the CAD call center, have seen the comment section? 

A.  ... Yes. They can see the comments. 

Q.  And this screen shot, as shown on page 4, is this 

precisely is how the San Francisco Police Department would see 

this page? 

A.  Not exactly. 

Q.  Okay. 

A.  As far as the presentation, but the data would be the 

same. 

Q.  All right. 

A.  It's a different piece of software, but it transmits the 

same data. 

Q.  It would have all of this information? 



A.  Yes, to my knowledge. 

Q.  Okay. Does that mean, then, that the officer would 

have  or the call center  and I'm kind of using those both 

interchangeably, only because the call center would tell the 

police. 

But would the customer see the -- at least on page 9, the 

rounds, it says "2." Would they see that change -- I. guess ---

strike that. 

You said, for example, it on page 4, there was a change... 

A.  Page 5. 

Q.  Okay. 

A.  Sorry, if it's not clear for you. 

Q.  Okay. 

A.  Page 6 is the one with the change. 

Q.  Okay. Let's go to page 5. 

So on page 5, this is the second round of shots, which was 

a very, very significant round of sounds -- 

A.  Uh-huh. 

Q.  -- in this case. You see on this page, it shows four 

rounds; right? 

A.  Yes. 

Q.  Now, you recall when you listened to the audio, there were 

five sounds of pops; correct? 

A.  Correct. 

Q.  Why is it that page 5 does not reflect five rounds? 

A.  Because the reviewer at the time, shown here, it's 

ShotSpotter T. Chen 

Yes. 
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A.  -- did not update the rounds. That's -- simple as that. 

It's not -- it's something they do when they can. If 

they're incredibly busy, sometimes the rounds don't get updated 

in real time. 

Q  So, let me ask this: Once the software generates its 

information, sixty percent accuracy as to the nature of the 

sound; 

Eighty percent as to the location; 

The third, final step would be -- not final. The third 

step would be the data gets moved to the Service Operation 

Center; is that right? 

A.  Yes. 

Q.  And that's where there's a human being? 

A.  Correct. 

Q.  And that's where, for example, Mr. Chen would then listen, 

with his or her own ears, and make any changes to what the 

computer software said; correct? 

A.  They would -- yes, they could reclassify or add any 

contextual information. 

Q.  Okay. And so at that time, for example, let's pick on 

Mr. Chen, or Ms. Chen here, reviewer Chen, reviewer Chen would 

have then listened or analyzed the data; 

Would not have heard the audio, correct? 

A.  He -- yes, the reviewers do hear the audio. That is their 

purpose, to review the audio. 

Q  And in doing this information and review, they would then, 

if they have time, go back and change the data that's put out 

by the software, for example, four rounds to become five; 
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correct? 

A.  That is the only thing they can change here, other than 

add comments. 

Q.  Okay. They cannot change the location? 

A.  Absolutely not. 

Q.  Why? 

A.  It's not possible. 

Q.  I'm saying why did -- do you know why the creators of the 

software prohibited or prohibits the change of the location? 

A.  It's just not -- fork one thing, this happens all in about 

thirty seconds, less than a minute. A location analysis can 

take hours. 

So the most that the reviewer can do with regards to 

location is add a hint, saying this is possibly mislocated, as 

there -- there are clues when you see the audio, in their 

interface, that can show, sometimes, if it's mislocated. 

Q.  And you've seen comments made by some of your colleagues 

that will say some sort of hint as to another possible 

location; correct? 

A.  Not another possible location, no. 

Q.  Oh -- 

A.  They have no way of determining a different location. 

Q.  Okay. I'm misstating what you just said. 

You mentioned that a reviewer could include in the 

comments some hint as to where it's possibly located. What did 

you -- 

A.  No; that's not correct. 

Q.  What did you say? 
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1 A.  What they can do is they can add what's called the "tag." 

2  And it would show up in the comments section if they believe -- 

3  if they thought this were the case at the time, that could say 

4  possibly mislocated. 

5 Q.  Okay. They could -- that's what I want to say 

6 A.  It doesn't happen often that they actually add this tag, 

7  but it is possible. 

8 Q.  And you've seen that before; right? 

9 A.  Yes. 

10 Q.  And just so I'm clear, in terms on page 5 related to Flex 

11  I.D. 41335, there's no comments in this section, or on -- 

12  related to these round of shots that... reviewer Chen or anyone 

13  else added a tag to say that it was possibly mislocated; 

14  correct? 

15 A.  That's correct. 

16 Q.  Additionally, reviewer Chen did not have an opportunity to 

17  change the four rounds to five rounds? 

18 A.  Correct. 

19 Q.  Only reclassified as multiple gunshots? 

20 A.  Correct. 

21 Q.  And what does that mean? 

22 A.  It means that initially the machine classifier classified 

23  it as something else. 

24 Q.  Meaning what? 

25 A.  Unfortunately, I don't recall. I believe it was 

26  fireworks, I believe, is what the classifier initially thought 

27  it was. 

28 Q  And do you have a history of 41335 that was originally _,/ 
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1 1  classified as fireworks? 

A.  I don't have it in front of me, but we do have it stored, 

yes. 

Q.  You have the history of it? 

A.  Yes. 

Q.  Okay. How many -- are you able to tell, when you look at 

the history of, for example, of Flex I.D. and this one, this 

one, 41335, are you able to tell how many changes that were 

made in the history of it? 

A.  Yes, in the database. Everything is stored in the 

database. 

Q.  Okay. 

A.  Everything that's done by every person. That's why their 

names are even on there. 

Q.  Okay. And your report, what's been marked as People's 2, 

did not include that the history of 41335 was originally 

classified as fireworks; right? 

A.  Correct. Because we don't -- the classification is not 

something we guarantee as part of our service. 

Q  Well, you -- but the machine does guarantee up to sixty 

percent? 

A.  It doesn't guarantee; that's just its current efficacy, as 

far as our data. 

Q  Okay. And when you say "guarantee," this is more of, 

like, a marketing piece? 

A.  Yes. 

Q.  Meaning this guarantee of sixty percent or eighty percent 

is not something that's courtroom guaranteed; correct? 
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MS. CORNS: Objection, Your Honor. That lacks foundation 

and calls for speculation. 

THE COURT: You're objecting to, meaning this... I think 

"of sixty percent, eighty percent is not something that's 

guaranteed," you're objecting to that? 

MS. CORNS: I think she said something along the 

courtroom appropriate or courtroom reliable. She's asking this 

witness to opine whether or not percentages are not appropriate 

for the Court to rely on in this case. 

THE COURT: She said, "when you say guarantees, this is 

more, like, marketing?" He said yes, meaning this, sixty 

percent or eighty percent is not something that's guaranteed. 

MS. CORNS: There was something in her question about 

courtroom... 

(Question read back). 

THE COURT: Ah, then that's sustained; you can rephrase 

your question. I didn't see that on here. 

BY MS. TONG: 

Q.  Mr. Weiser, in addition to the classification of sounds as 

gunshots, or fire... fire... you said fireworks or 

firecrackers? What's the word? 

A.  Firecrackers. 

Q.  Fire... 

A.  Either one. 

Q.  I'm sorry? 

A.  Firecracker is what it says in our system when it's 

classified that way. 

Q  The software uses the word "firecracker"? 
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A.  Correct. 

Q.  Are there any sounds -- what are the other sounds that the 

software is designed to identify? 

A.  It's only designed to identify gunfire. So it tries its 

best, when it's not gunfire, to classify it as something else. 

But it's -- it's not highly trained on those other -- on 

detecting fireworks or detecting backfires, only in the sense 

of detecting that it's not gunfire. 

Q.  So I guess what I'm asking is specifically what are the 

words that the software knows to automatically generate if it's 

not gunfire, that you've seen, in your experience? 

A.  There's firecrackers; 

There are backfires; 

There's construction; 

Those are the primary ones that are used. 

Q.  Echo. 

A.  No, that's not a classification. 

Q.  Why is that? 

A.  Echo's a characteristic of the sound, not a classification 

of the sound. 

Q  And that goes back to some of the characteristics that are 

picked up from the sensor and sent to the location server; is 

that right? 

A.  Yes. 

Q.  Was that -- what -- -- what are the sound characteristics 

of an echo versus a original sound, original pulse? 

A.  Well, as far as the -- the terms used by the system, I 

don't have access to how the algorithm determines those 
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1 

2 

differences. 

The differences are mainly intuitive, based on experience, 

and just general human ability to determine a primary source 

from an echo source. 

But they tend to be -- just in listening to them, they 

tend to be in a rhythmic pattern that follows a source that's 

in front of it. 

Q.  Just a moment... 

A.  Sure. 

Q.  Go on. 

A.  They also are often, but not always, a little bit lower in 

amplitude, but that completely depends on the environment. 

Q.  Anything else? 

A.  Those are the primary things that we're listening for. 

Q.  Okay. So, correct me if I'm wrong, from what you just 

said, though, the distinction of this sound being an original 

source versus an echo is based on the human ear? 

A.  Right. 

Q.  Meaning you? 

A.  Yes. 

Q.  In this situation? 

A.  In this situation, yes. 

Q.  Okay. So the system cannot distinguish whether it's an 

echo or an original source; correct? 

A.  I believe the system does have some ways to try and 

determine that, but it's not as good as a human at doing it. 

Q.  Well, do you -- you said you -- do you know specifically 

whether your cofounders created something in the software with 
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1  regards to the classification to separate out whether the sound' 
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is an original source or an echo? 

A.  Well, I don't know the very specifics of the algorithm, so 

I'll say no. But it's my belief that it's part of the process. 

Q.  I understand it's your belief. 

A.  Right. 

Q.  I'm asking, had you consulted with the creators of the 

software program, at all, to ask about this belief that you 

have? 

A.  No. 

Q.  So this belief is something that you personally hold, or 

have you also shared with some of your colleagues? 

A.  I personally hold it. 

Q.  Okay. Have you talked about it with your lead forensic 

analyst? 

A.  Not specifically, no. 

Q.  And you personally hold it, because you have some 

familiarity with the algorithm or -- 

A.  Just my experience of working with the system. 

Q.  Which system, S.S.T.? 

A.  Yes. 

Q.  Okay. So in terms of your looking at Flex I.D. 41335? 

A.  Uh-huh. 

Q.  It is your opinion, as you've indicated in your report, 

that this round of sounds -- 

A.  Uh-huh. 

Q.  -- was not actual source gunshots; correct? 

A.  Correct. 
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Q.  And, in fact, there's a couple things wrong with this 

software printout, one of them being that it was actually five 

sounds versus four; correct? 

A.  That's correct. 

Q.  And correct me if I'm wrong, but you did not indicate in 

your report that that was an error, did you? 

A.  I believe at the end I mentioned that the times and 

locations for eleven rounds fired were calculated. 

Q  Right. But you didn't specifically indicate, on page 17, 

that 41335, another error was that it was actually five rounds 

versus four; correct? 

A.  No, other than that that last statement, no. 

Q.  The eleven was a total of all the sounds that you heard? 

A.  Correct. 

Q.  And just going to your table that you created, page 8, you 

also did not indicate or comment on this page, that the second 

volley of sounds was a change from what the software had 

generated; correct? 

A.  Correct. 

Q.  You also did not indicate, on page 11, the fact that the 

software had originally, or historically first classified the 

sounds as firecrackers; correct? 

A.  Correct. We don't add classification to those report, 

generally. 

Q.  And why is that? Is that for marketing reasons or... 

what? 

A.  It's -- it's generally because it's not relevant to the 

report. 
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Q.  It's not relevant to the report. You would agree, though, 

that what's relevant to the report might be different than 

what's relevant to the customer; correct? 

MS. CORNS: Objection, Your Honor; calls for speculation, 

lacks foundation, vague. 

THE COURT: You can lay foundation. 

BY MS. TONG: 

Q. 

 

 Your -- in terms of what's relevant for the report, is it 

the same information that is relevant to law enforcement? 

MS. CORNS: Same objection. 

THE COURT: Can you lay foundation, to see if he even 

knows about this? 

MS. TONG: Sure -- well, let me roll back a little bit. 

BY MS. TONG: 

Q.  Who determined what to include and what not to include in 

the detailed forensic report? 

A.  Well, it's been an evolving document, but primarily the 

lead forensic analyst is in charge of it now. 

Q  Okay. So basically whatever he or she says to include is 

what you, as the employee, includes; correct? 

A.  Primarily. But there are some -- there's some freedom 

when there's important information that may be added. 

Q  Has your forensic lead indicated that it's important to 

include all information relevant to any errors in the software 

or in the data that was retrieved? 

A.  Generally, yes. 

I'm following a template of how the -- the information 

should be displayed. 
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Q  Okay. Is there a reason why you -- well, Strike that. 

You had said that the reason why you didn't include, for 

example, these two changes that were made, you just personally 

found that it wasn't relevant; correct? 

A.  No. We generally don't make any statements about 

classifications in there. And the round count change was 

implied by the table, and the end analysis comment. 

Q  Would you -- as a forensic analyst, someone forensic, 

meaning your information is brought to the courtroom... 

A.  Uh-huh. 

Q.  Have you been trained that the history of how sound is 

classified would be relevant to the customer, have you been 

trained on that? 

A.  I'm not sure I understand the question. 

Q.  Okay. The history, meaning, in this situation, that it 

was originally captured as a firecracker, and then changed by 

reviewer Chen to be multiple gunshots, have you been trained in 

a forensic way that those changes are relevant to a report? 

MS. CORNS: Objection, Your Honor; it's vague and 

overbroad. 

THE COURT: Sustained. 

BY MS. TONG: 

Q.  Fair to say that by just looking at page 5, a -- without 

knowing or having an opportunity to question you, someone like 

myself would not have known that 41335 Flex I.D. was originally 

captured as firecrackers? 

MS. CORNS: Objection, Your Honor; relevance, calls for 

speculation. 
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THE WITNESS: 

THE COURT: That's overruled; you can answer. 

THE WITNESS: The person who received this would not know 

the original classification, no. 

BY MS. TONG: 

Including the San Francisco Police Department? 

Correct. They pay our service to give them alerts that we 

believe are useful for them. 

And by the time the... information, as you see, on page, 

10 
 

4, 5 and 6 has been provided to the customer, you said that 

11 
 

from the moment the sensor hears the sound to when the customer 

12  receives the information, that whole process takes less than 60 

13  seconds? 

14 
 Yes, that's our -- that's our S.L.A., sixty seconds or 

15  less. 

16 
 

It's often much further than that, usually about thirty 

17  seconds or less. 

18 Q.  The only S.L.A. I know is the Symbionese Liberation Army. 

19 A.  Our service level agreement. 

20  Q.. 

21 

22 

23 Q.  

24 

25 

26 

27 

28 

Q. 

A. 

Okay. Is that part of -- and the S.L.A. is part of the 

terms contained in your contract with every customer? 

(Nods head) correct. 

Do you know how much the contract is between S.S.T. and 

the San Francisco Police Department, or the City and County of 

San Francisco? 

You mean the dollar amount? 

Yes? 

I do not. 



Q  Do you know the -- were you trained by your colleagues in 

preparation for your testimony today to learn that information? 

A.  No. 

Q.  You were never told that that would be relevant as to any 

sort of bias as to your testimony? 

A.  No. 

Q.  Do you know the contract length or period of time between 

S.S.T. and San Francisco Police Department? 

A.  I do not. 

Q.  Do you get paid overtime? 

A.  No. The -- not for this -- I mean, generally, yes, but 

not for these proceedings. 

Q.  I'm confused. 

A.  I guess -- I mean if I work more than eight hours in a 

day, yes, I get paid overtime. But I don't get any other 

different pay for this particular part of my job. 

Q  Okay. 

THE COURT: You mean testifying in court? 

THE WITNESS: Correct. 

THE COURT: Okay. 

MS. TONG: I understand. Thank you. 

BY MS. TONG: 

Q.  So you're not on salary; you're on hourly? 

A.  Correct. 

Q.  Okay. And the... in this situation, 41335 Flex I.D., you 

said that you determined, based on your own personal experience 

with the software, that you were able to differentiate -- I'm 

sorry -- not differentiate. You determined that the round of 
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sounds was in fact an echo, not an original source pulse? 

A.  The sound contains both the original pulses and the 

echoes. 

The time stamps that the system placed denoting where it 

believed the pulses were were on the echoes and not the gunfire 

pulses. 

Q  Okay. So you're saying, then, that the five sounds that 

you heard on the recording, the 41335... 

A.  Uh-huh. 

Q.  Those five included original sound and echo? 

A.  Yes. If you were to listen to the audio, you would hear a 

distinct echo, very short echo after each of the five shots 

fired. We're talking a matter of milliseconds echo. 

Q  So... okay. That's helpful. 

So the sound that is embedded in the audio, those five 

sounds, are you saying it's five sounds, or is it ten sounds? 

A.  I mean if you wanted to separate the primary discharge 

sounds from the echo sounds, then we'll say they're ten sounds. 

Q.  And so you're saying that you were  okay. 

Let's go to page 8, the table. 

A.  Uh-huh. 

Q.  And let's focus on the 41335. That time stamp that is 

indicated in the table, you said, is accurate, because it's 

based on G.P.S., which is based on the NI -- NST time stamp; 

right? 

A.  N.I.S.T. 

Q.  N.I.S.T. 

So these time stamps you're saying is the actual pulse of 
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the gunshots; correct? 

A.  These are -- yes, these represent the discharge of each 

actual gunfire shot. 

Q  Do you recall listening to 41335, that the sound of those 

shots were fainter compared to the first and the third round of 

shots -- or group of shots? 

A.  Yes. 

Q.  And why is that? 

A.  Because the audio that downloaded for that incident were 

from -- from sensors further away from the incident. 

Q  Do you recall that in the first and the third group of 

shots, the same two sensors picked up those sounds? 

A.  Um... I'm not sure that I included those sensors in my 

analysis, because I did not have that audio for those sensors 

for that -- for those incidents. 

Q.  So, let's look at... 

If you could look at pages... I'm going to the cite, 

specific acoustics on pages 14, 15 and 16. 

A.  Uh-huh. 

Q.  Page 14 and 16 are the first and the third group of shots. 

On those two pages, it indicates the wave length visual 

for sensor 8 and 10? 

A.  Correct. 

Q.  On both 14 and 16, do you see that? 

A.  Yes. 

Q.  And I don't know if this is correct or not, but the number 

sensor 8, is that actually what the sensor is -- is called, 

or... 
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A.  It's just a meaningless I.D. number. 

Q.  Okay. So when you say "meaningless I.D.", is sensor 8 on 

page 14 the same sensor as sensor 8 on page 16? 

A.  Correct. 

Q.  It is? 

A.  Yes. 

Q.  And does that mean physically, in the western zone, it's 

the same sensor that picked up the sounds? 

A.  Correct. 

Q.  And the same would go with sensor 10 for the first and the 

third group of shots on page 14 and 16? 

A.  Yes. 

Q.  Okay. Now, it is your belief that, after listening to the 

audio, the second volley -- or second group of shots, 41335, 

was an echo; right? 

A.  41335 located on the echoes. It was not an echo in and of 

itself; it has both the gunfire pulses and the echo pulses in 

the audio clip. But the system used the echo pulses 

erroneously for its calculation. 

Q.  I understand, so the audio is actually the original sound? 

A.  Yes. 

Q.  And the software calculated the location based on the echo 

sounds, not the original sounds? 

A.  Correct. 

Q.  And how do you know that? 

A.  Well, because when you -- my pull up -- when I pull up for 

post-analysis, I pull it up in the browser. I'm able to see 

the actual audio itself, and I'm able to see a representation 
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24  the -- first of all, what is a primary pulse? What do you mean 

25  by that? 

26 A.  Primary pulse would be the gunfire pulse. 

27  Q.  The original... 

28  Yes. 

of exactly where the system placed the time stamps. 

So just by listening and the visual queues, you can see 

the time stamps were not placed at the original beginning of 

the gunshot -- the original pulse; it was placed on the echo 

pulse for those five shots. 

Q.  Is there a way that that could be visually displayed? 

A.  Well, you can see the result on this page. 

Q.  Which page are you referring to, sir? 

A.  Number 15. In this case, this was a situation where 

the -- the primary pulses reached the sensor, actually at a 

lower sound pressure level than the echo pulses, which is what 

confused the system. 

Q.  Okay. 

A.  So the echo pulses are actually louder than the gunfire 

pulses. And this is just based on environmental conditions. 

So that's -- sorry. Go ahead. 

This is where the mistake is made by the system, because, 

for whatever reason in the environment, for these sensors, the 

gunfire sounds, the initial gunfire pulses reached the sensors 

at a lower volume than the echo pulses, which means they had a 

different path to the sensor around buildings, or what have 

you. And so that sound strength was diminished. 

Q.  So, visually, how can you tell that, on page 15, that 
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Q.  Pulse? 

A.  Yes. 

It's somewhat hard to tell just visually here, without 

listening to it, but if you look at where the time stamps have 

now been placed, those are where the primary pulses are. 

Q.  What -- okay. Just -- 

A.  The time stamps are the little numbered dots. 

Q.  On top or the bottom? 

A.  Sorry. The little red and sometimes yellow dots. They're 

in the wave form. 

Q.  Okay. Those are called -- those are the what? 

A.  Those are the time stamps. 

Q.  Both at sensor 9 and sensor 37? 

A.  Yes. 

Q.  And what did you say that that's showing the... I'm sorry, 

what did you say it's doing? 

A.  What they're showing here is the corrected location of 

where -- where those time stamps are, if you were to put this 

piece of audio in a piece of audio software and play it back 

and play it slowly, is one method you would do, you would hear 

that the gunfire actually begins before (indicates) these 

larger pulses, just before, a few milliseconds. And that's 

actually the primary gunfire pulses. 

Q  And so, are you saying that on page 15, the wave length 

visual here does not capture the... time stamp for the 

gunshots? 

A.  This -- this visual is showing the corrected time stamps; 

so this is -- where these time stamps are, are the beginning of 



 

173 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

the gunfire pulses. 

Q  Okay. So... as it's printed out on page 15, this is now 

the corrected time stamp? 

A.  Correct. 

Q.  The -- and as you talked about, repeatedly, the history, 

though, of the time stamp is stored with S.S.T.; correct? 

A.  Correct. 

Q.  And you analyzed the history of it, as well? 

A.  Right. That's part of the process, is comparing what the 

system captured to the actual audio, because the -- this type 

of thing, as far as this echoes, is the stuff that really 

requires a human to provide that kind of analysis. 

Q.  I see. So now I understand that, with regards to page 15 

and the audio that was embedded, you did not embed the... 

louder echo sound; is that right? 

A.  No. It is all in here (indicates). 

Q.  Okay. This? 

A.  This -- so the echo sound is literally just a few 

milliseconds behind; so when you see these tall spikes, say 

we're looking at sensor 9, the taller spikes in the view are 

actually the echo spikes (indicates). 

Where the dots are, which is just ahead of those, you can 

see some small spikes where those are, that is where the actual 

gunfire pulses begin. 

Q  I see. Okay. 

THE COURT: I'm sorry to interrupt, but I have a lunch 

meeting and I have to stop early so I can get to it. 

MS. TONG: That's fine. 
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THE COURT: So we'll reconvene at 1:30. 

MS. TONG: Thank you, Your Honor. 

THE COURT: Need you back at 1:30, sir. 

THE WITNESS: Okay. 

(Whereupon, the lunch break was taken). 

THE COURT: Recalling the case now, Michael Reed case, 

16015117. Counsel, your appearances, please, for the record. 

MS. CORNS: Good afternoon, Your Honor. Erica Corns on 

behalf of the People. 

MS. TONG: Good afternoon. Michelle Tong appearing with 

Michael Reed. He's present, in custody. 

THE COURT: Good afternoon, Mr. Reed. And our witness, 

Mr. Weiser. 

THE WITNESS: Weiser, yes. 

THE COURT: Is back in the witness box. Ms. Tong, you may 

continue with your cross. 

MS. TONG: Good afternoon. 

THE WITNESS: Good afternoon. 

BY MS. TONG: 

Q.  So we left off speaking about page 15 of the report. And 

so, just to continue on with what I understood occurred during 

your analysis... correct me if I'm wrong, that the audio, even 

though the human reviewers do listen to the audio, is it not 

downloaded until after a request is made for a detailed 

forensic report? 

A.  No. The audio downloaded automatically, immediately. If 

you require further audio, you can download more. 

.Q.  see. So at the time that, in response to the request 
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for report, when you took on this ticket... 

A.  Uh-huh. 

Q.  What steps did you do? 

A.  Well, 1 first investigated the incident, but because the 

request was past 72 hours, T was unable to download any 

additional audio. 

So we didn't discuss this earlier... 

Q.  Yes, thank you. Appreciate it. 

A.  The audio that is on the sensors, that is not related to 

an incident, is only there for 72 hours, and then it writes 

over itself, as part of our privacy policy. 

Q.  Okay. So what do you mean by that? So let's go back to 

the evening in question, which is when these shots were picked 

up on August 13th, 2016, around 1:00 a.m. 

A.  Uh-huh. 

Q.  So, in the western region, all the sensors that picked up 

the audio captures that audio on each sensor; is that right? 

A.  Yes. 

Q.  Okay. And then each of those sensors hold onto that audio 

for 72 hours; right? 

A.  Right. The sensors -- the system will download from -- it 

depends on the settings of the particular zone, but generally 

four audio clips from every -- from -- four different sensors. 

So it picks four sensors out of all that participated; 

Automatically downloads, usually a four- to six-second 

clip, depending on the length of the shooting event. That 

happens automatically. 

Q.  And so what -- by the time you received this ticket, 
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which -- do you know what day that was? Was it on the 2th? 

A.  I believe the ticket was made on the 18th. 

Q.  Is that when you received the ticket? 

A.  That's not when it was placed into my name, but that's 

when the ShotSpotter received the ticket and it was placed into 

the queue. 

Q.  So when did you start working on it? 

A.  I believe I started working on it on the 24th, but most 

likely I -- within the day or two before that I did preliminary 

work, just looking -- looking at the incidents in the history 

portal, to get a basic idea of what the story was. 

Q And how long, approximately, hours-wise, does it take for 

you to complete one detailed forensic report? 

A.  It completely depends on the complexity of the report. 

This one was not an incredibly complex one, although it 

did require three -- three different incidents. Often we do it 

just for one incident. 

So certainly six to eight hours minimum. 

Q And does that include the actual preparing of the report, 

the eighteen-paged report? 

A.  Yes. Much of that is already templated... 

Q.  So you're just plugging it in? 

A.  Just plugging in the specific information for this 

these incidents. 

Q Okay. Does it populate the information for you into 

certain pages? Does that make sense? 

Like, for example, your conclusion page on 17, those 

statements on the conclusion page, is it -- is it such that you 
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r input the information in one page and then it populates it into 
2 
 

the subsequent pages? 

3 A.  No. The only place -- the only thing on -- for example, 

4 
 that conclusion page that is in the template is the -- the last 

5  sentence, which is more of a boilerplate about the analysis of 

6  gunfire. - 

7 Q.  Okay. 

8 A.  The rest is added by the analysis -- analyst. 

9 Q.  So when you received the ticket, or when you started 

10  working on this case, which sounds like it might have been 

11  maybe as early as August the 23rd, would you agree with that... 

12 A.  Possibly. 

13 Q.  And let's say, in your review of the audio data, as well 

14  as the time stamps, et cetera, you wanted to obtain or download 

15  more audio related to 41335... 

16 A.  Uh-huh. 

17 Q.  You would not have been able it do that, because by that 

18  point, any other sensors from that evening would have already 

19  been written over; correct? 

20 A.  Correct. 

21 Q.  So -- now, going back to little basics, you had said 

22  yesterday that ShotSpotter uses a multilateration technique; is 

23  that right? 

24 A.  Correct. 

25 Q.  And your company, that requires a minimum of three 

26  sensors? 

27 A.  Yes. 

28  And that's three sensors for -- well, actually, a minimum 
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of three sensors. 

Why is it essential to have a minimum of three sensors for 

multilateration? 

A.  Just the nature of multilateration itself requires three 

sensors. Because the -- what multilateration does is compares 

the time difference of arrival between each possible pair of 

sensors; so when it only does one pair of sensors, it creates a 

hyperbolic curve. And this curve is all the possible places 

that it could have originated from. But it's essentially an 

infinite curve. 

So it needs a second curve, at least, to create that 

intersection. So if you have another -- a third sensor, then 

you have another hyperbolic curve that can create the 

intersection. 

Q.  And, presumably, the more the better; correct? 

A.  Generally, yes. 

Q.  The more -- meaning the more sensors, the more accurate; 

correct? 

A.  Correct. 

Q.  Now, you said that yesterday, with regards to one single 

gunshot, four... four sensors are needed? 

A.  Yes. 

Q.  Why are four sensors needed for one shot versus only three 

sensors? 

A.  Well, the system can actually locate on three sensors in 

one shot. But as a, kind of, an operational decision, we want 

that fourth sensor for more confirmation. 

So it's set up to not create an alert unless there's four 
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for a single pulse. 

Q.  Say that last part. 

A.  The system is set up to not create an alert unless there's 

a fourth sensor involved for a single shot, simply to improve 

the accuracy of the data. 

Q.  Okay. And so why is it that when you have multiple shots, 

as you described yesterday, only three sensors would be needed 

to participate? 

A.  Because the repetitive shot data gives the system enough 

data to get that confirmation and error correction that it 

needs, to make sure that's the correct result. 

Q.  Okay. Now, even though at least three sensors are needed 

to participate, in your understanding of the ShotSpotter 

system, is it typical that many more than three sensors are 

participating? 

A.  Yes. 

Q.  What is the average number in the western zone that -- 

average number of sensors -- sorry. Let me start over. Sorry. 

In your experience, what is the number of sensors that 

usually participate in the western region? 

MS. CORNS: Objection, Your Honor; relevance, lacks 

foundation. 

THE COURT: Overruled; he can answer. 

THE WITNESS: I don't have a specific answer for that, 

especially for a specific region. But, in general, we're 

usually looking at four to seven sensors, possibly, on average. 

Again, this is just my experience, not --

BY MS. TONG: 
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1 Q.  Sure. 

2 A.  -- hard data. 

3 Q.  I understand. I mean you've been -- you've reviewed -- I 

4  mean I think how many reports have you prepared, over sixty? 

5 A.  Sixty, yes (nods head). 

6 Q.  And your review and your tenure working at S.S.T., all 

7  over the country, an average of four to seven sensors 

8  participate? 

9 A.  That's my belief. 

10 Q.  Okay. So going, again, back to this case, when you look 

11  at page 14, which is reflecting the site-specific acoustics for 

12  the first round of shots, 41334, you shared with us before 

13  lunch that sensor 8 and 10 picked up -- participated; correct? 

14 A.  Correct. 

15 Q.  Now, based on what you just described, is it fair to say 

16  that there were more than two sensors, being 8 and 10, that 

17  participated in this round of shots? 

18 A.  Yes. There -- there are, actually, I just looked this up 

19  this morning, there were seven sensors that participated in the 

20  first incident. 

21 Q.  Where do you see that? 

22 A.  This is not in the report. 

23 Q.  Okay. Where did you look that up? 

24 A.  In the database. 

25 Q.  On-line? 

26 A.  Yes. 

27 Q.  And... the -- this report does not reflect how many 

28  sensors at all were participating; correct? 
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1 A.  This one does not. 

Q.  And then, based on my layperson review of the report last 

night, when I compare page 14 to the multilateration plot map, 

or plotting, on page 11, if you can see that... let me know 

when you're there... I see, just in plain English, that there's 

four sensors; is that right? 

A.  I believe... yes, there's four sensors in this plot. 

Q.  Okay. So in the plot map on page 11, it only showed 

the -- I don't -- what do you call these lines, (indicates)? 

Are these sound waves or sound path? 

A.  On page' 11? 

Q.  Yes. 

A.  No, these are the hyperbolic curves I was talking about. 

Q.  Okay. So the multilateration plot for the first round of 

shots, Flex I.D. 41334, only plotted four hyperbolic curves? 

A.  It actually plots more hyperbolic curves, but in my 

analysis I used four of the sensors that participated because 

that is the audio I had available. 

Q.  Okay. And those -- when you say the audio you had 

available, that's what was automatically downloaded; correct? 

A.  Correct. 

Q.  So even though you know that there were seven sensors that 

participated, you didn't have the other three? 

A.  Not the audio, no. 

Q.  And who decides which of the seven sensors to download? 

A.  That's -- the system has its own process for that. I 

don't know the... 

That was created by your cofounders? 
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A.  Yes. It has a measure of a what he considers quality, 

plus another -- network concerns; it has a whole system of 

things that it goes through, to decide which sensors to 

download from. 

Q.  And, by default, if there's a sensor that's not working, 

obviously that sensor will not be able to download any audio? 

A.  Well, if a sensor is not working, it wouldn't have 

participated in the incident in the first place. 

Q  Okay. So do you know whether your cofounders created the 

software, I would imagine, to select the audio of the best 

sound characteristics? 

A.  I believe that to be true, yes. 

Q.  Okay. So in page 11, it -- the multilateration plot only 

plots four sensors, because those were the ones that were 

downloaded automatically by the software? 

A.  Correct. 

Q.  And so, therefore -- but, in fact, there's actually three' 

more sensors in which hyperbolic curves should be able to be 

tracked; right? 

A.  In the original alert, yes. 

Q• 
 Okay. But that was never able -- you were never able to 

see those; right? 

A.  It's possible to use the pulse data, but it's best to use 

just the audio for confirmation. 

Q•  But I'm saying there's no way, even by the time you 

started working on this report, that you're ever able to have 

access to the audio because it was gone? 

A.  The audio, yeah, no; correct. 
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1 

2 

Q  And fair to say that for the second and the third round of 

shots, Flex I.D. 41335, as well as 41336, looking at page 12 

and 13 respectively, the multilateration plot maps also showed 

that four sensors were plotted; correct? 

A.  Yes. 

Q.  Do you know, and hopefully you looked this up over the 

break, do you know, with regard to the second round of shots, 

how many sensors participated in those five shots? 

A.  That was five sensors. 

Q.  Five sensors. 

I'm now going back to page 15. It's only two sensors that 

are shown in this site-specific acoustic, which is sensor 9 and 

37; right? 

A.  Yes, those are just examples of the sensors. 

Q.  Examples? Or they are the sensors? 

A.  Well, they are the sensors, yes, that were used  that 

were in the incident. 

Q  So the -- why is it that the report, on pages 14, 15 and 

16, does not show the site-specific acoustics for the four 

sensors that you had available to you? 

A.  That's just the nature of the report, the way that we do 

it. 

Q.  Okay. 

A.  Usually -- oftentimes there are three, but because this 

involved three incidents, so therefore, to keep the report more 

manageable. 

Q.  You mean short? 

A.  Less cluttered. 
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Q  Okay. I mean there's no -- it's possible for you to 

include, for example, for all three rounds of shots, the 

site-specific acoustics for the four sensors you have; correct? 

A.  It is possible. 

Q.  And you still have the capability to do so? 

A.  Yes. 

Q.  Right? 

A.  Yeah. 

Q.  Okay. Do you have an explanation, sir, that -- as to why 

on page 15, the second round of shots, as to sensors 9 and 

37... 

A.  Uh-huh. 

Q.  You have changed -- or your human analysis and 

interpretation of the audio is that the location of 41335 was 

actually in the same vicinity as the first and the third round 

of shots; correct? 

A.  After I corrected the errors, that is, the -- and pressed 

the get location button that recalculates, that's the location 

that was determined. 

Q.  Okay. Do you have an explanation or an understanding, 

based on your years of working at the company, why 41335 Flex 

I.D. sensors 8 or 10 did not pick up the audio of the original 

sound as it did in the first and the third round? 

A.  I don't have a specific reason. Those two sensors -- or 

at least one of those sensors, I believe 10, did participate in 

that incident, but it was not one of the ones that downloaded 

audio. 

I don't have a specific reason why that's the case. My 
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conjecture, my guess is that they were still actively 

downloading the prior incident audio, and therefore the system 

moved on to the next set of sensors to download. 

Q.  I'm sorry. It is -- so in terms of page 15... 

A.  Uh-huh. 

Q.  The two sensors that are shown are sensor 9 and 27; 

correct? 

A.  Correct. 

Q.  And those two sensors are respectively 703 meters and 800 

meters from... what? 

A.  From the location of the shooting. 

Q.  And that's after you asked it to recalculate? 

A.  Yes. 

Q.  From what you said, the history of this site-specific 

acoustic, before you asked to recalculate, would show a 

different measure of distance reflecting sensor 9 and 27; 

correct? 

A.  Yes. 

Q.  And you have records of that; right? 

A.  It would be in the original report, yes. 

Q.  Do you remember what the original distance was 

corresponding to sensor 9 before you recalculated? 

A.  I do not. 

Q.  What about sensor 37? 

A.  No. 

Q.  So you said that your memory is that 41335, sensor 10, 

also participated? 

A.  Yes. 
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Q.  But it did not download the audio? 

A.  It did not download the audio. 

Q.  And how do you know that? 

A.  Because it doesn't -- it did not do it; there's no audio 

for it. 

Q.  So the only audio that evening for sensor 10, was the 

audio reflected in 41334 and 41336? 

A.  Audio, yes. There's pulse data, also. 

Q.  I'm sorry? 

A.  That's the only audio that sensor 10 downloaded, was for 

those two incidents. It did not download audio for 41335. It 

did participate in the incident, meaning it had pulse data, 

which was used in the original location calculation. 

Q.  Which is what was disseminated to the police? 

A.  Yes. 

Q.  Okay. And the other original location was the 1156 

Buchanan mall -- or Buchanan Street. 

A.  Correct. 

Q.  And, from what you said, at that point, at that juncture, 

you stand by the machine was eighty percent accurate within 

twenty-five meters of locating 1156 Buchanan as the proper 

address; right? 

A.  Well, the proper way to phrase that is that we detect 

eighty percent of gunfire incidents within twenty-five meters. 

Q.  Right. 

A.  So it's a little bit different than it's eighty percent 

chance we're within twenty-five meters. It's slightly 

different. 
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Q.  Okay. 

A.  But yes, within twenty-five meters is our performance 

guarantee for any detected incident. 

Q  Let's just say it this way: The police, as you know, were 

notified that there were three groups of shots that evening; 

right? 

A.  Correct. 

Q.  The second group -- and so it would be reasonable for a 

customer of yours to respond to the 1149 Turk Street address, 

based on the information that S.S.T. put out; correct? 

A.  Correct. 

Q.  Because, as a customer, a police officer, they know that 

ShotSpotter locating to 1149 Turk Street is eighty percent 

accurate within plus or minus twenty-five meters from that 

location; right? 

A.  If there is a detection, it will be within twenty-five 

meters. 

Q.  That's what I just said. There's a detection here 

(indicates). 

A.  Right. So ,it should be within twenty-five meters -- 

Q.  Right. 

A.  -- but it's not. 

Q.  I understand. One step at a time. 

A.  Yeah. 

Q.  I'm just saying, in live time -- 

A.  Yes. 

Q.  -- that night, it's reasonable for an officer to go to 

1149 Turk Street and, knowing how ShotSpotter works, would look 
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at that location and then span out twenty-five meters from 1149 

Turk Street. That's reasonable? 

A.  Sure -- 

MS. CORNS: I'm going to object, Your Honor; this is not 

proper testimony for this witness, of what would be reasonable 

for an officer to do in response to ShotSpotter. 

MS. TONG: It's responding to the error rate or the 

accuracy of the ShotSpotter reading, from these three 

(indicates) addresses that the machine put out. 

THE COURT: You're asking this witness to speculate 

whether it would be reasonable for an officer to respond to a 

certain area, based on information sent out by the ShotSpotter; 

correct? 

MS. TONG: Right. 

THE COURT: Okay. And that's... calls for speculation and 

it's beyond his scope. He's here to testify as the custodian 

of records about how -- what his knowledge and how this... 

THE WITNESS: (Nods head). 

THE COURT: Program works. 

MS. TONG: Okay. 

THE COURT: The sensors work. But it's -- I'm sustaining 

the objection about asking what would be reasonable for an 

officer to do, in response to the information given; so I will 

not allow it. 

BY MS. TONG: 

Q.  Okay. Let me ask it a different way. This isn't a trick 

question. And I'm not challenging your machine, okay, or the 

company that you work with. 
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I'm just trying to understand, the way your guarantee is 

it detects the location, the guarantee is eighty percent, 

incidents, and locates actual shootings within twenty-five 

meters? 

A.  Correct. 

Q.  So let's use you, for example. 

If you are a customer, and you received information, that, 

for example, the search result on page 4, into your 9-1-1 

dispatch call center, that said to you that ShotSpotter 

recorded an incident located at 1149, you, Mr. Weezer --

Weiser... 

A.  Thank you. 

Q.  Would reasonably go to 1149 Turk Street... That's 

reasonable; correct? 

A.  Uh-huh. 

MS. CORNS: Objection; relevance, calls for speculation. 

THE COURT: Sustained. 

MS. TONG: It's not speculation; I'm asking him directly. 

MS. CORNS: It's not relevant. 

THE COURT: He's not a police officer. 

MS. TONG: I'm asking him directly as someone who's the 

custodian. He made a change to the location as to the second 

round of shots. I'm allowed to ask about that as to why. 

THE COURT: Yes. But you're not allowed to ask whether he 

thinks it reasonable -- or would it be reasonable for him to go 

to a certain area, based on what ShotSpotter told him. It's 

not relevant to these proceedings, his ideas -- his responses 

are not relevant to these proceedings. 



So you can rephrase it to whatever point you're trying to 

make. 

BY MS. TONG: 

Q.  What's the purpose of ShotSpotter to indicate the 

locations, or to put out the locations, as noted, in Flex I.D. 

41334, 41335 and 41336 to the customer? 

A.  It's to provide information for the police to dispatch and 

arrive on to the scene of a potential crime. 

Q.  And what -- not just potential crime, but what 

specifically does ShotSpotter do when it puts out a specific 

address; what is the significance of that address? 

A.  The address is less significant than the latitude and 

longitude. It's given -- the address is pulled from either a 

database of parcel data from the city, or Google, or Bing 

sometimes are ways to reverse or geotag the address. So -- the 

locations themselves, the latitude and longitude, are what 

ShotSpotter calculates and determines and pushes to the 

customer. 

Q  And to the customer, then, latitude and longitude 

intersect with, usually, a particular address in conjunction 

with Bing and Google and these other mapping companies? 

A.  Correct. 

Q.  To then generate a specific address; correct? 

A.  Correct. 

Q.  And the significance of that address, which is based on 

latitude and longitude, is to give an idea that, hey, your 

company believes that there might have been gunfire originating 

from this location; correct? 
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A.  Yes. 

Q.  That is an eighty percent guarantee within twenty-five 

meters; correct? 

A.  Yes. 

Q.  And so the -- as you saw the data from the evening of 

August 13th at 1:00 a.m., you saw the data for the second round 

of shots being 1156 Buchanan Street; correct? 

A.  Yes, the original location. 

Q.  The location -- the location on that night? 

A.  Yes, the automatically-calculated location was that; 

correct. 

Q.  And had you never been asked by the San Francisco Police 

Department to prepare a forensic report, isn't it true that 

your record keeper for the company would always state -- and 

will actually still state, in the machine, that the second 

round of shots is 1156 Buchanan Street; right? 

A.  Yes. 

MS. CORNS: Objection; relevance, calls for speculation. 

THE COURT: Overruled. 

BY MS. TONG: 

Q.  Right? 

A.  Yes. 

Q.  Because you said, earlier before lunch, like on page 5, 

the computer programmers, the cofounders of your company do not 

allow the search results with regards to the address to change; 

right? 

A.  Correct. 

Q.  And you are unable to go back, to download the audio of 
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other sensors, meaning the other three sensors that 

participated in 41335 because it's been more than 72 hours? 

A.  That's correct. 

Q.  But it sounds like it is possible for you to amend your 

report to include three more sensors, site-specific acoustics? 

A.  It is possible. Anything that was downloaded with the 

automatic incident, that audio is available. 

Q.  And did you listen to those, as well, to determine whether 

or not it was in fact an echo? 

A.  Yes. All the audio that was available to me was listened 

to and was part of the process of analysis. 

Q.  Where in your report -- strike that. 

Page 9, correct me if I'm wrong, is the only page of your 

report in which you make a statement of a miscalcu... A 

mismatching gunfire pulse with echo pulses; correct? 

A.  Correct. 

Q.  And there's no other part of your report that makes a 

commentary as to how many audio clips you listened to, how many 

sensors participated; correct? 

A.  Correct. 

Q.  And so, procedurally, can you just explain how you're able 

to -- you mentioned, like, you have the machine, the software 

recalculate? 

A.  Uh-huh. 

Q.  Right? 

A.  Yes. 

Q.  What do you do, or what -- meaning do you put in new 

numbers, new time stamps, and then press recalculate? What do 
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1  you do? 

2 A.  So the ShotSpotter browser software that we use for 

3  post-processing has a view of the audio, waveform. And 

4  overlaid on that view are the locations of the time stamps that 

5  were recorded in the database from the sensors, and that were 

6  used for the calculation. 

7 
 So it's a visual view; you can see the location of those 

8 
 time stamps related to the audio. And you can also listen to 

9 
 the audio, as well. It's part of the process. 

10 Q  I guess what I'm trying to find out, is it something that 

11  you manually input new numbers and time stamps to have it 

12  recalculate? 

13 A.  You can manually adjust the time stamp to make the 

14  correction; so that -- moving it from the echo pulse to the 

15  actual beginning of the gunfire pulse. And once you make those 

16  corrections, then you recalculate. 

17 
 

Q.  Okay. So when you look at... page 15... 

18 A.  Uh-huh. 

19 Q.  And you talked about the specific little red and yellow 

20  stars... 

21 A.  Uh-huh. 

22 Q.  On sensor 9, for example, did you move that over from 

23  where it originally was? 

24 A.  I moved some of them, yes. 

25 Q.  Okay. So you have the capability and the authority to 

26  move the time stamp over on a visual overlay, as you described? 

27 A.  I had the capability to correct errors, as necessary, in 

28 \,,... the data, yes. 
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Q  Which means, as a result, you can move the little star 

from one location to another; correct. 

A.  When it's appropriate, yes. 

Q.  When it's appropriate? 

A.  Yes. 

Q.  And no one's checking your work; right? 

A.  Not every single report, no. 

Q.  Well, any report? 

A.  We have consultations for difficult reports, things such 

as that. 

Q.  Okay. So, based on your personal experience here, you 

moved over the time stamps; 

And then you had the software recalculate the location; 

right? 

A.  Correct. 

Q.  And then the software does its recalculation; 

And then it spit out a new address, which was the 1145 

Turk Street? 

A.  Well, it spits out a new latitude and longitude, and then 

I have to get the address myself. 

Q.  Which turned out to be 1145 Turk Street? 

A.  Yes. 

Q.  And, again, you don't have a particular -- you don't have 

a... a scientific or company explanation as to why the sensors 

that picked up the first and the third round failed to pick up 

the second round; correct? 

A.  They did -- they did pick up the incidents; they just did 

not download the audio from those sensors. 
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Q.  How do you know they picked it up? 

A.  Because there were pulse data on those sensors in the 

database. 

Q.  So you do have pulse data for the second round on sensor 8 

and 10? 

A.  On at least one of them, I believe 10 has -- no. I take 

that back. 

There is sensor pulsate on both of those. 

Q.  And does the pulse -- can the pulse data be visually seen, 

like it is on the site-specific acoustics? 

A.  It can be seen as synthetic representations; in other 

words, it's not the actual audio, but it will create something 

that resembles an audio file -- or actually is an audio file of 

just thumps. 

Q.  Okay. And has any of the pulse data been printed out in 

this report? 

A.  No. 

Q.  Or in any of the shots? 

A.  No. 

Q.  Do you do that, at any point, during any of your reports? 

A.  Print out the pulse data? 

Q.  Yeah. 

A.  No. 

Q.  But it is available? 

A.  It is available. 

Q.  Did you evaluate the pulse data, as well? 

A.  Yes. 

Q.  Now, as far as you know, one explanation as to why the 



1 sensor 8 and 10 did not download the audio is because you think 

that maybe it was two -- two of the same sensors were busy 

downloading the first one; 

And then couldn't capture the second one; 

And then hit the third one; correct? 

A.  It's a possibility. 

Q.  It's a possibility. 

And one of the other possibilities is that -- isn't it 

true that it just -- that the shots were not in that location? 

Isn't that possible? 

A.  You have to rephrase the question. I'm not sure. 

Q.  Well, let me ask this: You have by your human 

interpretation, analyzed -- or in your human opinion, analyzed 

that the second round of shots was incorrect by 40 meters; 

correct? 

A.  Uh-huh. 

Q.  Is that a yes? 

THE COURT: Is that a yes. 

THE WITNESS: Yes. Sorry. 

BY MS. TONG: 

Q.  In your experience, the general guarantee of ShotSpotter 

is 80 percent accuracy to a location within 25 meters? 

A.  Correct. 

Q.  How many times, in your experience, has the location 

server been inaccurate by more than 25 meters? 

A.  Countless times. 

Q.  How many? 

A.  It's, honestly, I've worked with thousands of incidents; 
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so it's impossible to say. 

It happens fairly regularly, below our eighty percent 

guarantee, but it is a thing that happens commonly. 

Q  So -- how is it that you have an eighty percent guarantee, 

which is then, actually, a stronger degree of -- well, I don't 

want to say degree of certainty, but then with actual 

investigation, it becomes within ten feet. Are you saying, 

then, that it can happen countless times? Does the guarantee 

go down, or what? 

A.  No, no. It happens -- we deal with hundreds of thousands 

of incidents in a year. So it happens large number of times 

but it well -- a lower percentage than well within our 

performance guarantee. 

Q.  Okay. What is your -- 

A.  With the data we have available. 

Q.  What is your company's marketing piece as to what the 

standard of error is? 

A.  Twenty-five meters. 

Q.  Twenty-five meters? 

A.  Yes. 

Q.  What is the percentage of error? Do you have one? 

A.  I'm not sure I understand the question. How often that 

happens? 

Q  You said eighty percent -- eighty percent, is it just that 

it's twenty percent wrong or inaccurate sometimes? 

A.  Well, the twenty percent encompasses both location errors 

and non-detections; so those are two different ways that the 

system can have an error. 
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1 Q.  What about classification error? That's not part of it; 

2  right? 

3 A.  That's not part of it. 

4 Q.  That's what you explained earlier. 

5  So, in this situation, for example, the second round, does 

6  this error, of forty meters, is considered a location error? 

7 A.  Yes. 

8 Q.  Would you consider it a detection error? 

9 A.  No. 

10 Q.  Because it did detect the sound; right? 

11 A.  Correct. 

12 Q.  Meaning the sensor participated in the sound? 

13 A.  If there was an alert created, but it was -- the location 

14  was incorrect, then it's a location error. 

15 Q.  What has been your experience as to the distance of error, 

16  meaning, when I see forty meters, it's incorrect by forty 

17  meters, that seems like a lot when your company guarantees 

18  accuracy within twenty-five meters. 

19  So, based on your experience, is forty meters the general 

20  distance of error, or is that on the high end or the low end? 

21  Do you understand what I mean? 

22 A.  I understand what you mean. 

23  It's hard to say exactly. I would say it's in the middle. 

24  We have some that have had very large errors, especially 

25  incidents where there are many shooters, many shots over an 

26  extended period of time. That's far more likely to create 

27  errors. 

28 c)  What else? 
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A.  Sorry? 

Q.  Any other examples that you can think of? 

A.  If a pulse is not detected on one sensor, but it is 

detected on another one and then the pulses don't align; so the 

system tries to align the pulses, when it's comparing the 

different sensors. If this one doesn't have this shot 

(indicates), and these align like this (demonstrates), that 

will create a larger-than-forty meters error. 

Q.  Do you have an explanation as to why, in this situation, 

the -- for the second round, the error, the location error 

occurred? 

A.  Yes. Because the sensors -- these two sensors that are 

specified on the report had the time stamps placed erroneously 

on the echo pulses, on several of the pulses; so that caused 

the location error. 

Q  Well, okay. That wasn't -- I'm sorry. 

That's not what -- you said there was -- I had -- earlier 

asked you what is the reason why there might be location error. 

A.  Uh-huh. 

Q.  And you said two reasons. For example, there's -- 

there's -- there's large number of shooters; 

There's many shots over an extended period of time; 

Pulse detected on one side that doesn't match up; 

And -- so, in this situation, it's just an echo sound? 

A.  Well, in this situation, it relates actually to the second 

thing that I said, where things don't line up (demonstrates), 

because it believes these are echo pulses but it believes 

they're gunfire pulses. So it lines them up; it makes them off 
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from reality. 

Q.  What causes that? 

A.  Just, in this case, the primary gunfire pulses had a 

much-lower sound pressure level than the echo pulses; so the 

system did not -- the majority of the actual gunfire pulses did 

not have time stamps at all. The system only really heard the 

echo pulses, because they were louder. 

Q.  I'm asking you why. 

A.  That is purely -- 

Q.  What are the factors that could occur? 

A.  That's purely environmental; that's the topography, what 

buildings are in the way of the shots; 

The muzzle direction of fire; 

Was there anything that muffled the shots in some way? 

Essentially the echo pulses had a more-clear path to the 

sensors than the original sound. But that's a highly complex 

physics. 

Q.  And you don't know exactly what it was, if at all, any of 

the above situations in which you just stated? 

A.  It's impossible to say, yes. 

Q.  Okay. And do you have an explanation as to why -- well, 

let me roll back -- strike that. 

After your analysis, you gleaned that all three rounds, 

you believe, came from very close proximity to each other; 

correct? 

A.  That is the result that the software processed after I 

made the corrections, yes. 

After you made the adjustments? 



A.  Yes. 

Q.  So, based on your human review, the machine software 

recalculated; correct. 

A.  Correct. 

Q.  The -- and so, based on the new map figure, on page 10... 

A.  Uh-huh. 

Q.  Actually, go to page 17. 

Your analysis is that the three shots occurred in 

sequential order, or chronologically at 1149 Turk; 

1145 Turk; 

And then, again, 1145 Turk? 

A.  That is -- yes, that is what the data... 

Q.  Based on the length -- longitude, latitude -- 

A.  Yes. 

Q.  -- with the map; right? 

A.  Yes. 

Q.  You don't have an explanation as to why, if the middle 

round, the second round picked up echo... 

A.  Uh-huh. 

Q.  Or map location off of echo, do you have an explanation as 

to why maybe the first and the third round didn't have echo, or 

wasn't echo? 

A.  I don't have a hundred percent explanation, but I -- I 

know that the first and the third incidents were picked up by a 

larger number of sensors. 

When there's a larger number of sensors, that can minimize 

any errors, and can lead to a more-accurate result. 

Q  Okay. So just -- working backwards, when I asked why the 
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1  second round would only capture, or mis -- what you believe, 

2  miscalculate, based on the echo sound, and you're saying it 

3  could be environmental, how -- do you think that it could be -- 

4  or can you exclude environment or topography as one of the 

5  reasons that it was... the location was based off of echo when 

6 
 the first and the third round are right next to each other? 

7 
 Does that make sense? 

8 A.  Not quite. Could you rephrase? 

9 Q.  These three rounds of shots happened within, basically, 

10 
 from what you say, two addresses, 1149 Turk and 1145 Turk; 

11  right? 

12 A.  Yes. 

13 Q.  And yet it's the middle round of shots that base the 

14 
 location on the echo sound; right? 

15 A.  Uh-huh. 

16 Q.  Yes? 

17 A.  Yes. Sorry. 

18 Q.  And I asked you earlier, what were the reasons why, or how 

19  could this have happened. You said maybe it's environment, 

20  maybe it's topography, maybe it's muzzle direction? 

21 A.  These are some of the possibilities. 

22 Q.  So I'm asking, would you agree, sir, that it probably 

23 
 isn't -- or you could exclude the environment and topography, 

24  considering that the first and the third round, which were 

25  right next to each other -- in fact, the third round was in the 

26  same location -- didn't suffer from the same factors? 

27 
 MS. CORNS: Objection, Your Honor; lack of foundation, 

28 
 

improper hypothetical; calls for speculation. 
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1 1 
 

THE COURT: Do you understand that question. 

2 
 

THE WITNESS: I believe so. 

3 
 

THE COURT: Can you answer that question. 

4 
 

THE WITNESS: I think so. 

5 
 

THE COURT: You think so. 

6 
 

THE WITNESS: Yes. 

7 
 

THE COURT: Objection overruled. Give your answer. 

8 
 

THE WITNESS: Actually, if you could ask it again, just to 

9  make sure. 

10 BY MS. TONG: 

11 Q.  Let me break it down. And I think you do know where I'm 

12  going. 

13 
 

But I had asked one other -- why you think -- based on 

14  your experience, would it be a factor as to a second round, 

15 
 

basing location off the echo. And you said potentially 

16  environment, muzzle, direction of the fire, or topography? 

17 A.  Yes. 

18 Q.  Some of the various factors you discussed yesterday? 

19 A.  Yes. 

20 Q.  So, in light of the fact that the third round was in the 

21  same location of 1145 Turk Street, and that the first round was 

22 
 

just, I don't know, maybe one or two houses over, addresses 

23  over, can you exclude that it was a topography or an 

24  environment issue that may have resulted or caused the second 

25  round to be echoes? 

26 A.  No, definitely not. 

27 Q.  Why? 

28 A.  Because even a minute change in the muzzle direction 



creates an entirely new path for the sound to propagate through 

the environment; so small changes create huge differences -- 

Q.  Okay. 

A.  -- in how the sound is captured and how it travels through 

the environment. 

Q  Okay. But that's two different things. Environment is 

one thing. 

How you hold the firearm (demonstrates), or what you do to 

the firearm as it's being shot is a different thing; correct? 

A.  Well, I consider both to be the environment of the 

shooting event, but if you want to separate them, that's fine. 

Q.  Okay. I guess, just based on my understanding of the 

literature of S.S.T., environment can affect the reading of the 

ShotSpotter. For example, if there's rain, versus a dry day; 

correct? 

A.  Uh-huh. 

THE COURT: Is that a yes? 

THE WITNESS: Yes. 

BY MS. TONG: 

Q.  If there's hills versus as flat street; right? 

A.  Yes. 

Q.  Lots of high rises and buildings versus clear sight 

between sensor-to-sensor; correct? 

A.  Yes. 

Q.  And, as far as you know, based on your experience in this 

area, not for related reasons, you're aware that the location 

in zone 3 from Laguna to... Buchanan is flat; correct? 

I don't recall specifically, but -- 

204 
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Q.  Okay. 

A.  I'll take your word for it. 

Q.  As far as you know, you weren't given any information, 

it's not shown in your report of any particular environmental 

or topography factors to consider; right? 

A.  Right, because those factors are too complex to come up 

with any real conclusion. 

Q.  I guess, meaning on that particular night, it's not part 

of the procedure or protocol to say -- to ask for some clues as 

to what the environmental conditions are; correct? 

A.  No. 

Q.  Correct, though -- I mean that's not part of -- 

A.  That's correct. 

Q.  Did you inform... any outside agency, before this report 

was generated, on August 24th, 2016, as to your change of 

location for Flex T.D. 41335? 

A.  No, I did not. 

Q.  Did you speak with anyone outside of the company regarding 

this change? 

A.  No. 

Q.  What is the -- what would you -- if you were to give a 

presentation... 

A.  Uh-huh. 

Q.  And market this report and your analysis, what would be 

your percentage of accuracy with your analysis that the 

ShotSpotter was incorrect by forty meters to the southwest? 

MS. CORNS: Object; relevance, vague, calls for 

speculation. 
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THE COURT: Sustained. 

BY MS. TONG: 

Q.  In the report, that's also included on the last page, you 

actually -- page 17, you actually called it boilerplate 

language. Page 17? 

A.  Yes. 

Q.  It says, acoustic data -- let me -- the last paragraph.... 

A.  Yes. 

Q.  You said it's boilerplate; right? 

A.  It is part of the company's literature, yes. I did not 

write it. 

Q.  Okay. But you would agree with that contention; correct? 

A.  Absolutely. 

Q.  And why do you agree with the contention that acoustical 

data analysis is complex and that the conclusions above, which 

you wrote on page 17, should be corroborated with other 

evidentiary sources, such as recovered shell casings and 

witness statements? 

A.  This is correct, simply for what we talked about earlier; 

because the urban environments are incredibly complex, and the 

way that sound travels through that is incredibly complex. 

So the system does as much error correction as it can, to 

overcome these factors, and which is why we only guarantee 

eighty percent within twenty-five meters. 

Q  Meaning, though, would you agree that, based on this 

boilerplate language, that... physical evidence, such as 

witness statements, could contradict the latitude and longitude 

locations in these particular addresses? 
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MS. CORNS: Objection; relevance, calls for speculation. 

THE COURT: Sustained. 

BY MS. TONG: 

Q.  What does the boilerplate language with regards to other 

evidentiary -- corroborating with other evidentiary sources, 

such as recovered shell casings and witness statements mean? 

MS. CORNS: Objection; relevance. 

BY MS. TONG: 

Q.  I know you said -- well, it's part of the report. 

I know you said that -- I know you explained the first 

part, because sound is complex and based on environment, 

et cetera. But what -- why does your company, as someone who 

is a forensic analyst and is going to be testifying, say that 

the information should be corroborated with other evidence? 

A.  For exactly the reason that it's complex and not one 

hundred percent conclusive, which is why we have our limited 

performance guarantee. So it's part of the -- part of the 

evidentiary picture, but it -- not necessarily all of it. 

Q.  Okay. It's just a piece of it? 

A.  Yeah. 

Q.  Okay. Does your company have any sort of internal 

protocol or description or explanation as to what the 

characteristics of an echo are, versus an original shot? 

A.  I have not seen it, but I'm sure that it exists in part of 

our literature. 

Q.  Okay. You don't know of one; correct? 

A.  I don't know if the company has that specifically. 

Q.  And the information you shared about echoes is just based 
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on your personal experience? 

A.  My personal experience and from the training that I 

received from my colleagues and the people -- and the analyst 

above me. 

Q.  Okay. In-house training? 

A.  Yes; in-house training. 

Q.  Okay. Did you -- how many times in the sixty reports have 

you changed the analysis from the audio being -- or the 

calculation was based on echo pulses versus original pulses? 

A.  I would say ten to fifteen times, possibly. 

Q.  Is there any way to vet or corroborate your finding that 

it's an echo pulse measurement versus a original source? 

A.  ... Besides someone listening to it, that would be one way 

to vet. 

Okay. But is there any other way, just the corroborating, 

potentially corroborating or non-corroborating evidence? 

A.  I don't know -- there's possible some way but I don't know 

of it. 

Q.  Now, one of the other ways you mentioned that one reason 

why you think that the sensor may not have picked up the second 

round of shots is due to the overlapping download. 

Isn't it true that there's other reasons why a sensor may 

not participate or download the audio? 

A.  Sure. There could be... a sensor could participate and 

send its pulse data to the server, but it may have a network 

problem when it tries to download; so that's a possibility for 

sensor, that it didn't download. 

Q 
 

It's possible that the weapon discharge could be in an 
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enclosed space; correct? 

A.  Oh, sure. That's more of a detection-or-not issue. 

Q.  Okay. So in the second round, the shot was detected? 

A.  Yes. 

Q.  Right. 

A.  Yes. 

Q.  But on page 3, you're talking about when a sensor, which 

is part of your accuracy guarantee... 

A.  Uh-huh. 

Q.  The non-detections, for example, you have this -- my hand 

is a sensor (demonstrates), and it just didn't participate and 

pick up any sound; correct? 

A.  Yes; that's possible. 

Q.  Pardon me? 

A.  Well, it may have picked up a sound, and the sound may 

have been muffled, or it may have been changed in some way; so 

the sensor didn't believe it was gunfire; so that the location 

server didn't include it in the calculation. 

Q.  And some of those reasons can include whether the muzzle 

was obstructed or attenuated; right? 

A.  Uh-huh. 

Q.  Yes? 

A.  Yes. 

Q.  Whether the weapon discharge was in an enclosed space? 

A.  Yes. 

Q.  Whether the weapon discharge is of a .22 caliber or 

smaller; correct? 

A.  Yes. 
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Q  And isn't that -- those are some additional reasons as to 

why the sensors or additional sensors didn't pick up the audio 

with regards to the second round of shots; correct? 

A.  Those are possibilities. 

Q.  Right. A .22 caliber, for example? 

A.  It's a possibility. 

We do detect .22 calibers often, but we do not guarantee 

them because they're not loud enough to detect consistently. 

Q  And on this page 3, what's not included as one of the 

factors is this possibility, you were saying where there's 

multiple shots and there's some overlapping, system downloading 

information; correct? 

A.  Well, we're talking about detection. 

The issue with the possible overlap was about the actual 

downloading of the audio. 

Those factors that we just talked about have nothing to do 

with the downloading of the audio; it only has to do with 

whether the sensor detected the incident. 

Q.  Detected. 

A.  Right. 

Q.  Whether it picked up any sound of anything; correct? 

A.  And believed it was gunfire. 

Q.  And believed it was gunfire. 

So with the... is there anything in this report that says 

that the second round of shots for sensors 8 and 10 did not 

download the audio? 

A.  No. 

Q.  And you're speculating as to why it didn't download; 
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correct? 

A.  I don't know the reason why it didn't choose to download 

from those two sensors. 

Q.  And there's no way for you to go back and retrieve 

additional sensors; correct? 

A.  Correct. 

Q.  All right. I'd ask you to look at page 2, which is the 

coverage area. 

A.  Uh-huh. 

Q.  I'm marking as exhibit E, a landscape map. It's actually 

the same... map. I just may feel -- 

THE COURT: This is exhibit E.? 

MS. TONG: Yes. Your Honor, my copy's very clear... It's 

E. 

So would you agree that -- 

THE COURT: This appears to be a blow-up of page 2 of 

exhibit... 2? 

(Whereupon, the above-mentioned item was marked as Exhibit 

E for identification.) 

MS. TONG: Yes. 

THE COURT: Thank you. 

MS. TONG: Did you get that, madam clerk? 

THE CLERK: No. 

MS. TONG: It is exhibit E. It is a blow up of a map 

that's on page 2 of People's exhibit 2. 

THE CLERK: Thank you. 

BY MS. TONG: 

Q.  Would you agree with that, sir? 
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A.  Yes. 

Q.  All right. So you said that the -- well, this figure 1 is 

a picture of the coverage area in the western region; correct? 

A.  A portion of it, yes; not the complete. 

Q.  Okay. So you said that the purple triangles that are 

shown on this figure, or this map, are the sensors that 

participated in these three shots? 

A.  Actually, this particular image, because of limitation of 

our... our software is only the sensors that participated in 

one incident. And this was the third incident. 

So it's showing the dots for the -- well, you can't see 

the third one, but it's showing two-of-the-three incident 

markers. But the sensors that are in purple here (indicates), 

are only for 41336. Because you can only show the 

participating sensors for one incident at a time in our 

software, where I took this screen shot. 

Q.  How do you know it's only 41336? 

A.  Because that's the incident that is selected. And it was 

detected by eleven sensors. 

Q.  The third one is eleven sensors? 

A.  Yes. 

Q.  I forgot to ask you that. Thank you. 

So the first one was seven; 

The second one was five; 

The third one's eleven? 

A.  Yes. 

Q.  But, again, the computer only -- the software only 

automatically chooses four and download those? 
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A.  Generally, three to four, depending on the -- how the 

system is set. 

Q.  Would you -- do you know, by looking at this figure, which 

sensor is 8 and 10? 

A.  I know... I know the general -- it's one of -- there's two 

of these three that are here, 8 and 10. I'm not sure which one 

is which. 

Q  Okay. Can you just circle which one you think they are? 

MS. CORNS: Well, I'm going to object. There's not proper 

foundation for this witness, in terms of personal knowledge, to 

make any markings; he doesn't know. 

MS. TONG: I can lay the foundation. 

THE COURT: So you want him to circle the sensors? 

MS. TONG: He said that there's -- he thinks there's two 

of the three that he believes are sensor 8 and 10 that were 

downloaded. 

I think that's what you said. 

THE COURT: Is that what you said? 

THE WITNESS: Well, what I said was, I know where sensors 

8 and 10 are, generally, but there are three sensors in that 

general area; so I'm not sure exactly which one is which. 

MS. TONG: Right. I kind of said that -- 

THE COURT: So you can't mark them? 

THE WITNESS: I can't mark it hundred percent accurately, 

no. 

BY MS. TONG: 

Q.  Basically, you can narrow down 8 and 10 to three of the 

triangles; correct? 



A.  Sure. 

Q.  So I'm asking you to circle those three. 

THE COURT: And your objection is what? 

MS. CORNS: He's lack... there's not a fact-finding here; 

he lacks the personal knowledge to say which sensors are which. 

And by circling three that could be two, it's not helpful for 

the fact-finder in this hearing. 

THE COURT: Sustained. 

MS. TONG: He's the custodian of records. 

THE COURT: Sustained. It's speculating; so it's 

sustained. 

BY MS. TONG: 

Q.  Do you -- is there a map, sir, of -- are you able to 

determine -- I'm not saying on this figure, but back at your 

home base, the various sensors in a particular zone, for 

example, eight or ten or one or two? 

A.  Yes. 

Q.  Now, the number of purple triangles that you see here, 

those are the ones that participated, but it sounds like 

there's more than just what's -- there's more sensors than just 

the ones that were participating; correct? 

A.  Right; these are only the sensors that participated. 

Q.  Okay. 

A.  Any other sensor in the area is not visible. 

Q.  Okay. And you said there's 8 and 10. Do you know the 

location of the other two sensors that downloaded audio which 

you did not capture in the report? 

... For which incident? 

214 
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Q.  For this third one, 41336. 

A.  Um... not off the top of my head, no. 

Q.  Okay. Fair to say you can't assume that they're going to 

be the sensors that were downloaded that were closest to the 

red circle; correct? 

A.  Um... some of them, probably are. But that's -- without 

seeing the software in front of me, I can't say. 

Q  Okay. And you don't know -- I mean even though presume -- 

a human might assume that that would be the best sensor to 

download, the software chooses the sensors themselves; right? 

A.  Yes. The software will often choose -- will try to choose 

the closer sensors, but sometimes if the audio is very 

saturated, meaning it's overloaded, it will not try and 

download those; so it has its own method of trying to analyze 

the audio and determining which is going to be the clearest, 

best audio. 

In this case... again, I'm not sure what the reason is, 

why it did not download the close sensors; there's no way for 

me to say for sure. 

Q.  Would you agree that the clearest audio does not equate to 

the closest audio? 

A.  ... It's not hundred percent correlation, no. 

Q.  Meaning it could just be, for example, my voice to a 

sensor 100 yards away, if it's a clear line of sight, it might 

be more clear? 

A.  Uh-huh. 

Q.  But a closer sensor, like, let's say, for example, where 

madam district attorney is sitting, if there's some 
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obstruction, even though she has a sensor that's clear, it may 

not -- I mean closer, it may not be as clear as the one that's 

100 yards away; correct? 

A.  Sure. 

Q.  But the system, as far as you understand, it is designed 

to schoose and select the best quality ones? 

A.  Yes, it has a weighting system, of how it basically ranks 

all the audio it downloads, based on its characteristics. 

Q.  And do you know how that system works? 

A.  I don't know the specifics implementation of that 

algorithm, no. 

Q.  Is there a reason why you printed the figure of the 

coverage area related only to the third incident? 

A.  Only because you cannot -- you cannot show the sensor... 

sensor participation for each one individually in the same 

image. 

Q  I guess what I mean is, is there a reason why you didn't 

print out three figures for each Flex incident I.D. on the map? 

A.  It's simply not something that we -- that's part of the 

report, generally, that's part of the process. We're just 

trying to show the location of the incidents inside the 

coverage area. That's the goal of this image. 

Q.  All right. This is only related to the third incident; 

right? 

A.  Yes -- as far as the sensors are concerned, yes. 

Q.  Meaning that in the second incident, there would only be 

five purple triangles; correct? 

A.  Yes. 



Q  And on the first incident, if you were to print out the 

figure, it there would only be... 

A.  Seven. 

Q.  There would be seven purple triangles? 

A.  Yes. 

Q.  And they may or may not be the ones as this figure; 

correct? 

A.  Correct. 

Q.  And there's nothing on this page that tells the reader, 

such as myself, that this figure only relates to the third 

incident; correct? 

A.  Correct. 

Q.  What are the blue lines on the figure? 

A.  Those are just the beat markings; in other words, the 

police beat sections. 

Q.  Okay. It has nothing to do with -- 

A.  It has -- correct. 

Q.  -- your business? 

Have you -- in your resume, you include that you 

participated in live fire testing; correct? 

A.  Correct. 

Q.  And what is that? 

A.  That's where when we have -- it's a few different 

versions. There's the research and development versions, where 

we're working on new technology, doing live fire testing. That 

includes -- it involves generally a police officer, with a 

bullet trap, firing live rounds in the location that we're 

testing. 
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1  And, then,, for when we have new customers or new zones, or 

 

2  if we've made improvements to a zone -- to an array, we'll have 

 

3  a live fire test, again, with the police. They'll fire live 

 

4  rounds at various locations, and we will log and calculate our 

 

5  detection rate, to make sure that the array is operating up to 

 

6  our standards, in order to go live. 

 

7  And if it does not, then we go back and re -- make changes 

 

8  to the array until- it does. 

 

9  Q.  How many live fire testings have you participated in? 

 

10  A.  Numerous. I've been the data collection person only on 

 

11  one, but I have -- sorry -- I take that back. 

 

12  More recently I've been involved in some research and 

 

13  development one; so I'll say three. 

 

14  And then prior to that, I was part of the classification, 

 

15  and basically error detecting, making sure that incidents were 

 

16  detected. So it's a small role in that process. 

 

17  Q  So my question was, how many live fired testing did you 

 

18  participate in? 

 

19  A.  Yeah. Well, there's... I don't have a number for the 

 

20  first -- for the ones where I was part of the classification. 

 

21  It happened quite frequently. 

 

22  But, as far as more in-depth role, as far as the data 

 

23  collection in real time, that would be three. 

 

24  THE COURT: Three? 

 

25  THE WITNESS: Three, yes. 

26 BY MS. TONG: 

 

27  Q.  So meaning that -- well, do you actually go out into the 

 

28  zones on the street with the police officers and participate in/ 
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the -- in the live fire rounds with the police? 

 

A.  I do not; my role  my role is done remotely. 

 

Q.  Okay. Thank you. 

So it's back at home with the computers and the data, 

et cetera? 

 

A.  Correct. 

 

Q.  So the testing is done live with other individuals, of 

human beings; 

And then you look at the information; 

And -- I would imagine you'd cross-fact check it with the 

actual live testing; correct? 

 

A.  Yes. It's all done in real time, because we're 

detecting -- the system is already -- even though it may not be 

live for the customer, the system is already live; so we're 

looking for detection and location accuracy within our 

performance guarantee. 

 

Q.  Okay. And are you speaking with the officers and the 

testers as this is happening? 

 

A.  Yes. 

 

Q.  When is the last time you did live fire testing in the 

western region? 

 

A.  I do not know. 

 

Q.  Pardon me? 

 

A.  I don't know. 

 

Q.  Have you personally? 

 

A.  No. 

 

Q.  Do you know when the last time it was done with your 

department -- with your company? 
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1 A.  No. 

2 Q.  Is there -- I mean in preparation for your testimony 

3  today, did you look up when it was done? 

4 A.  No. 

5 Q.  But that information is stored with your company; right? 

6 A.  Yes. 

7 Q.  Do you know when there was any software change to the 

8 
 

location server software? 

9 A.  I believe there was an update recently, about a month ago. 

10 Q.  A month ago. Since its inception, or the opening of the 

11  company in 1998, how many times have there been an update? 

12 A.  That I don't know. 

13 
 

THE COURT: Excuse me? 

14 
 

THE WITNESS: I don't know. 

15 BY MS. TONG: 

16 Q.  Do you know what the update changes were a month ago? 

17 A.  They were primarily changes to accommodate a new product; 

18  so nothing that affects the current outdoor detection systems. 

19 Q•  What was that product change -- what was the product? 

20 
 MS. CORNS: Objection; relevance. 

21 
 

THE COURT: Sustained. 

22 BY MS. TONG: 

23 Q.  Are you able to tell, by listening to audio, what the path 

24  of travel is? 

25 A.  The path of travel? 

26 Q.  From the sound to the sensor. 

27 A.  No. 

28  Are you able to tell... whether there is a direct line of 
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sight from the sound to the sensor? 

A.  No, not conclusively. 

Q.  Pardon me? 

A.  Not conclusively, no. 

Q.  You can only make, sort of, analytical opinions based on 

the characteristics of the sound? 

A.  Correct. 

Q.  Do you know, in terms of sensor 8 and 10, in the western 

region, I'm not asking you to give me location, but do you know 

the height of this -- of these two sensors from the ground? 

A.  I don't specifically. But I can tell you generally they 

are always placed as high as possible; so usually twenty to 

thirty feet for usually smaller buildings, sometimes higher. 

Not lower, if we can help it. 

BY MS. TONG: 

Q.  Okay. So the preferred minimum height, distance is twenty 

to thirty feet? 

A.  Yes, preferably higher; we want it to be above the 

roofline of the area, essentially. 

Q.  Are they ever placed in trees? They're not 

A.  Never placed in trees. 

Q.  You indicated, on page 9, that based on the raw data, 

you -- or no. I think you said yesterday that your analysis 

changed, based on the raw data. Is that what you stated 

yesterday? 

A.  Well, my -- I'm able to -- part of the analysis process is 

looking at the pulse data and comparing it to the actual audio 

data. 
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1 Q.  Is that what raw data means? 

2 A.  That's -- yes. 

3 Q.  So raw data includes the pulse data? 

4 A.  Yes. 

5 Q.  Anything else? 

6 A.  It includes the characteristics of the audio, that we 

7 
 talked about earlier, such as the peak strength and sharpness 

8  and some of those things. But those characteristics are not 

9  part of my process. 

10 Q.  It's not part of your analysis? 

11 A.  No, those are for the classifier. 

12 Q.  But it is something that you consider in part of your 

13  review, no? 

14 A.  ... No. 

15 Q.  No? 

16 A.  Only the time stamps. 

17 Q.  Okay. Only the time stamp and the pulse data? 

18 A.  The time stamps are part of the pulse data. I'm using the 

19  pulse data as a catchall. 

20 
 The only time I would review something like the strength 

21  or the -- or the median frequency, for example, is if I'm 

22 
 trying to determine if a group of shots within the same clip 

23  are possibly different shooters, because they'll have different 

24  characteristics. 

25 Q.  Same clip, you said? 

26 A.  Within the same exact incident, like, overlapping. 

27 
 

Like 

28 \Q.  Oh, audio clip. 
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A.  Audio clip, yes. 

Q.  I thought you meant magazine clip, ha. 

Okay. So -- okay. So it is possible, during your 

forensic analysis, that you will listen to -- or you can listen 

to the characteristics of the audio; correct? 

A.  Yes. 

Q.  And that's included as raw data; correct? 

A.  Yes. 

Q.  And you're -- it's just that in this particular 

incident -- I mean report, you did not include the 

characteristics of the audio in your analysis? 

A.  The characteristics of the audio were not part of the 

normal analysis process, only the time stamps. 

Q.  But you did listen to it, isn't that right? 

A.  I listened to the audio, yes -- that's -- sorry. 

Q.  Did you listen to anything else that you considered to be 

raw data, aside from time stamp, pulse data, characteristics? 

A.  The only thing you can listen to is the audio. 

Q.  Okay. I guess -- no. Did you -- did you review any other 

raw data, aside from the three things that I mentioned? 

A.  What are those three again? 

Q.  The pulse data... 

A.  Uh-huh. 

Q.  Time stamp... 

A.  Uh-huh. 

Q.  And the characteristics of the audio. 

A.  Yes. We'll say, further -- you might say "pulse data" and 

"time stamp" will be interchangeable; because I'm really only 
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using time stamps, that portion of the pulse data for my 

analysis. 

Q.  Okay. So anything besides those two things? 

A.  Those are the primary factors, yes. 

Q.  I understand it's primary. Did you consider anything 

else, in terms of the raw data, to lead you to change -- or 

lead you to come to this analysis? 

A.  No. 

MS. TONG: I have no other questions. 

THE COURT: Any redirect? 

MS. CORNS: Just briefly. 

REDIRECT EXAMINATION. 

SY MS. CORNS: 

Q.  Sir, aside from what you've already told us, what training 

and experience or education do you have that has assisted you 

in evaluating a gunshot versus an echo? 

A.  That is primarily the time that I spend in the service 

operations center, where I reviewed and listened to many 

thousands of incidents; 

And then, also in the analysis and training with our lead 

forensic analyst in the Level 3 customer support, who was my 

trainer. 

Q.  Now, that second volley of shots that we've referred to 

that had the change in location from Buchanan to Turk Street, 

was it -- can you describe the level of difficulty it was for 

you to discern the echoes versus the shots? 

A.  It's not very difficult. It was pretty clear, when you 

listen to the audio, you will hear two -- you'll hear the 



distinct, very fast echo for each shot. 

And then if you were to view the time stamps that were 

there originally, you would see that the -- where the sound 

begins, which would be the muzzle blast, was prior to where the 

stamp was placed, which was at the echo. 

Q  So it sounds like, in this case, it was fairly easy for 

you to tell that there was a location error that was simply 

based on calculating incorrect timing, based on echoes versus 

shots? 

A.  Correct. 

MS. CORNS: Okay. May I have one moment, Your Honor... 

THE COURT: Yes. 

BY MS. CORNS: 

Q.  So fair to say that's why the human review level is 

important, in order to ensure that the location calculations 

are based on accurate pinpoints in the data? 

A.  Correct. 

Q.  I want to clarify. Did you say that multiple shots 

occurring at once, or near in time to one another, can affect 

this echo versus shot detection? 

A.  Yes. If there are -- if there's large number of shots and 

there are multiple shooters involved, that can cause difficulty 

for the system to discern between real pulses and echo pulses. 

Q  Would you consider the eleven rounds that were fired in 

this case within, gosh, less than, I think it was a minute... 

let's see here... less than thirty seconds, is that -- how 

would you characterize that number of gunshots? 

MS. TONG: I'm going to object; it misstates  assumes 
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facts not in evidence. And it's leading with regards to that 

time. 

THE COURT: Actually, it's overruled. Exhibit... 2 

relates the times of the SpotShotter recording the incident, 

the 1:06:35, 1:06:49 and 1:06:56; so those are facts in 

evidence. 

BY MS. CORNS: 

Q.  Would you characterize that as a lot of gunshots? 

MS. TONG: I'm going to object; vague. It calls for a 

conclusion. And it's -- it's broad as to the word "vague" -- I 

mean, sorry. Broad as to "a lot." 

THE COURT: That's overruled. You can answer, if you can. 

THE WITNESS: I would not consider that a large amount of 

gunshots. 

BY MS. CORNS: 

Q.  Would you consider this a number of gunshots that could 

affect the echo versus shots? 

A.  No. Those -- that characteristic is more when there are 

overlapping pulses, where two people are shooting at the same 

time, which creates a difficulty for the system to make that --

that difference. 

Q. ' Understood. 

So it sounds like, in this case, it's your opinion that 

the detection of echoes, instead of the shots by the initial 

report, was due to the volume of the echoes? 

MS. TONG: Objection; leading. That misstates the 

testimony. It's not -- I'd ask -- objection to the -- 

THE COURT: Overruled. 
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MS. TONG: -- form of the question. 

THE COURT: Overruled; she's repeating his testimony and 

asking for an answer. 

THE WITNESS: Sorry. Could you repeat the question one 

more time? 

BY MS. CORNS: 

Q.  Sure. Is it a fair characterization of your testimony 

that the detection error of location was due to a louder volume 

of echoes versus the gunshots? 

A.  That is the -- that is likely the reason that the system 

placed the time stamps on those echoes, because they were 

louder. The system did not "hear" technically, say it that 

way, did not place time stamps on the initial gunfire pulses 

because they were not loud enough. 

Q.  Okay. And if... let's assume for a moment that the first 

set of shots, there were a lot of questions about what could 

cause different sensors to record different data. 

Let's assume that first round of shots is one shooter; 

And the second round of shots is a second shooter, who is 

five feet away and has a second gun. 

Would you expect different results? 

A.  You would expect different results, yes (nods head). 

Q.  In terms of the sensors that are collecting data? 

A.  Possibly; it depends, again, on the direction of fire; 

The weapon used; 

And a lot of environmental factors, but yes, it could most 

definitely be different results. 

Q  And could an environmental factor be standing near a 
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building versus standing more towards the middle of the street? 

A.  Absolutely. 

Q.  Could simple differences in, say, height of a shooter make 

changes in data collection? 

A.  Virtually any difference, a one-inch change in the 

direction of the muzzle; so it certainly makes a drastic change 

in the path of the sound to the sensors. 

So height of a person could certainly be a factor; very 

small things change all the elements drastically. 

MS. CORNS: I have nothing further. 

THE COURT: Ms. Tong, do you have any -- 

MS. TONG: Follow up, yes. 

THE COURT: -- recross? 

(Short break taken.) 

THE COURT: All right. We're back on the record, please, 

in the case of People versus Michael Reed, case number 

16015117. 

Counsel, your appearances. 

MS. CORNS: Erica Corns for the People. 

MS. TONG: Michelle Tong appearing with Michael Reed, 

who's present at counsel table, in custody. 

Also present, a new addition, Ishan, I-s-h-a-n, Nagpal, 

N-a-g-p-a-1, last name, law clerk of my office. 

THE COURT: All right. Very good. 

So do you want to cross-examine? 

MS. TONG: Yes. 

RECROSS-EXAMINATION 

BY MS. TONG: 



1 Q.  And just to follow up, in this incident that you've been 

2 
 testifying about, there was no overlapping pulses; correct? 

3 A.  Correct. 

4 Q.  And based on the table that you created, on page 8, the 

5  gap of time between the first to the second round of shots was 

6  approximately seven seconds; correct? 

7 A.  Um... 

8 
 

Q.  Page 8. 

9 A.  Yes. 

10 Q.  And the gap of time between the second and the third round 

11  of shots was about six seconds; correct? 

12 A.  Correct. 

13 Q.  And as far as you know, the software for S.S.T. has been 

14 
 designed in such a way to capture various rounds of shots, even 

15  overlapping; correct? 

16 A.  Yes. 

17 Q.  And six or seven seconds in live time, would you 

18  characterize as being a long period of time, short, or average, 

19  or what? 

20 A.  It's -- in a shooting event, that's a fairly long period 

21  of time. 

22 
 The system usually will cut, if there's any four-second 

23  space, is generally when a new incident will be created. 

24 Q.  Say that last -- cut? This is new. 

25 A.  Sorry. So if an incident has groups of shots, if there's, 

26  say, these first shot -- these two shots happened, generally, 

27 
 it's not always the case, it depends on the system setting, 

28  actually. I think this looks like it's more, like, six 
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1  seconds. It'll make a determination, if there's a period of 

2  silence after a pulse, it will generate the incident; it won't 

3  wait for any more pulses. 

4 
 And then if new pulses come in after that, it will 

5 
 generate a new incident, which it did here (indicates), because 

6  of the time between the groups of shots. 

7 Q  Okay. So -- and an incident is characterized by the Flex 

8 
 

I.D. number? 

9 A.  Correct. 

10 Q.  So, looking at this report, you've captured three separate 

11 
 

incidents; correct? 

12 A.  The system captured three incidents, yes. 

13 Q.  The system. 

14 
 And you think that, by looking at the period of silence 

15 
 between each incident, do you think that the system is set to 

16 
 

be a six-second system setting gap? 

17 A.  Possibly. But there are more factors than that. 

18 
 Generally -- the general case, usually it will separate 

19 
 

incidents if there's a four-second gap. But different zones 

20 
 

have different settings. 

21 Q.  And is that up to -- who determines which zone, or what 

22  zone is set at? 

23 A.  It's part of the configuration process; so the operational 

24  engineering team. 

25 Q.  When they -- 

26 A.  And the project managers, yes. 

27 Q.  Okay. So it could just be that, hypothetically, the 

28  project manager meets with the customer, in this situation, 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

San Francisco Police Department, and based on just trying to 

meet a product need, the project manager may come to the 

conclusion that this region should have a cut-off at six 

seconds? 

That likely would not be part of the project manager's 

role; that's more gonna be in the detection team and 

operational engineering team to make that specific 

determination. 

But is that determining, though, based in part on meeting 

and consulting with the customer? 

Not necessarily. It might be determined based on previous 

incidents in the -- in the array. 

If it's creating too many duplicates, or if it's not 

creating duplicates when it should, for example, they might 

make an adjustment just to improve the performance. 

Does the -- and that's also part of your job too, to look 

at troubleshooting; correct? 

Sure. 

So is it possible that in the history of the western zone, 

where there were sensors, that the cut-off could have changed 

over the course of time? 

It's possible, yes. 

And there would be a record of that, as well? 

Yes, in the database. 

Pardon me? 

In the database, yes. 

Do you know when these sensors were installed in the 

western region? 

 



232 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

A.  I do not. 

Q.  Is it possible that, in a region, the amount of sensors 

that are installed could change over time? 

A.  It's possible, yes. 

Q.  Is it based on contract period, or can it change during 

the contract period? 

A.  It can change during the contract period, based on our 

array performance; 

Statistics; 

As well as sometimes individual property owners no longer 

give us permission; so we have to move them to other locations. 

Q.  I see. 

You were asked on redirect, with regards to the detection 

error of location  actually, I don't think that's how it was 

phrased, but the error of the location, from what the machine 

put out versus your analysis. 

In that second round of shots, you said that five sensors, 

in total, participated in that round; correct? 

A.  Correct. 

Q.  However, only four sensors downloaded audio; correct? 

A.  I believe three sensors actually downloaded audio for that 

incident. 

Q.  What happened with the fourth sensor? 

A.  It just -- there was no fourth sensor downloaded. 

Q.  How come, then, on the multilateration plot, it shows four 

sensors? 

A.  Because I used the pulse -- because I used the pulse data 

in the analysis in order to get the location. 



233 

Q.  That's on page twelve? 

A.  Yeah. 

Q.  Page twelve? 

A.  Page twelve... yes, yes. 

Q.  Is that right? 

A.  Yes. 

Q.  That really wasn't clarified on cross. So five sensors 

total participated. Yes? 

A.  Uh-huh, yes. 

Q.  Three sensors downloaded audio? 

A.  Yes. 

Q.  One sensor downloaded only the pulse? 

A.  Just the -- it didn't download the pulse; it -- 

essentially it uploads the pulse to the location server. And 

I'm able to use that pulse data as part of the analysis, if I 

don't have the audio available to me. 

Q.  And so that fourth sensor is mapped on this plot? 

A.  Yes -- 

Q.  On page 12? 

A.  It is one of the ones that -- yes, was used in the 

analysis. 

Q.  Okay. Which color is the pulse data? 

A.  I do not know, on this -- because the sensors here are 

not... they are not marked by their actual number; they're just 

given 1, 2, 3 and 4. 

Q.  Okay. Would you agree or disagree that with regards to 

the second round of shots, that if you were able to download 

the audio of all participating sensors, you would have an even 
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1  more accurate latitude and longitude of these five rounds of 

 

2  shots? 

 

3  MS. CORNS: Objection, Your Honor; that calls for 

 

4  speculation. 

 

5  THE COURT: Do you know, or would you have to speculate or 

 

6  guess? 

 

7  THE WITNESS: It's a bit of a speculation. 

 

8  THE COURT: Sustained. 

9 BY MS. TONG: 

 

10  Q.  How is it speculation when you've explained that you... 

 

11  for example, if you need more audio, you can go back to other 

 

12  downloaded audio and get -- or listen or evaluate all the audio 

 

13  of all participating sensors? 

 

14  MS. CORNS: Objection, Your Honor; that's an improper 

 

15  question based on the previous objection that was sustained. 

 

16  THE COURT: Sustained. 

17 BY MS. TONG: 

 

18  Q.  Based on your experience, in terms of doing over sixty 

 

19  forensic reports and data analysis, and just all your 

 

20  experience at S.S.T., does having access to all participating 

 

21  audio help you in any way in terms of the accuracy of your 

 

22  analysis? 

 

23  MS. CORNS: Same objection. 

 

24  THE COURT: Overruled. You can answer that one. 

 

25  THE WITNESS: I can't speak specifically to automatically 

 

26  improving the accuracy, but more data to analyze is generally 

 

27  better, yes. 

 

28  It doesn't always mean the results will be better, because 



some of the data will not be usable. 

BY MS. TONG: 

Q.  It doesn't automatically mean that the results would be 

better; 

It doesn't automatically mean that your analysis would 

change, either; correct? 

A.  Correct. 

MS. CORNS: Well, then, Your Honor, I'm going to move to 

strike the testimony; it's not relevant if we're talking about 

a mere possibility. 

MS. TONG: You were asked on redirect -- 

THE COURT: Wait a minute. I get to rule on these things. 

I'm the judge. 

Let me look at this... 

MS. TONG: You definitely are. I'm not asking to take 

that role, ha. 

THE COURT: All right. That objection is sustained, and 

those last answers are stricken. It was speculative. 

Next question. 

BY MS. TONG: 

Q.  On redirect, the district attorney asked you, and you 

agreed, that human analysis, such as yourself, ensures the 

accuracy of the ShotSpotter. You agree with that? 

A.  On the post-analysis side, yes, it helps. 

Q.  Helps or ensures? 

A.  Helps -- it ensures, if you want to use that word. Yes, 

it improves our data collection, our data set of accuracy when 

we have these -- when we become aware of incidents that were 
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not located correctly in the first place, and we're able to 

correct them and add that to our data set. 

Q.  Okay. So what's the adjective or the verb you like? Does 

it ensure accuracy or does it help? 

A.  I'll say help. 

Q.  And you would agree that more data could help with that 

accuracy, as well, in the post-analysis -- 

MS. CORNS: Objection; calls for speculation, relevance. 

THE COURT: Sustained. 

MS. TONG: Based on your training and experience. 

MS. CORNS: Same objection. 

THE COURT: Sustained; calls for speculation. 

BY MS. TONG: 

Q.  Is there a particular reason that you are aware of, based 

on the cofounders of the ShotSpotter and the creators of the 

software, that they have decided... they create the software to 

only capture and download four sensors versus all of the 

participating sensor audio? 

A.  Yes, that's -- that's actually a newer setting. It's 

purely for network reasons. 

Q.  What do you mean? 

A.  Meaning if you have too many downloads going at once on a 

system, the downloads will stall, and that will slow down the 

whole process. 

Q.  As far as you know, do you -- have you been told by the 

creators of the software program, what's -- what becomes too 

many? Meaning does five sensors become too many? Had they 

talked to you about that? 
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A.  No, that wasn't a decision that I was a part of. 

Q.  It's just something that you've accepted because that's 

what they've created; correct? 

A.  Yes, it's essentially been that way since I've been there. 

Q.  Are you aware of any time during the history of S.S.T. 

that the automatic download has been more or less than four? 

A.  Yes. 

Q.  What is that? 

A.  Well, prior to me, there are times when I've looked back 

at incidents prior to my work there where there were more than 

four audio clips available. 

Q.  Like, how many? 

A.  Um... 

MS. CORNS: Objection; relevance, Your Honor. 

THE COURT: Sustained. 

BY MS. TONG: 

Q.  In the times that it's been more than four, have you, even 

though it's part of your report, prior to you being there, have 

you had an opportunity to analyze, or prepare in the post- --

let me say this right, post-analysis stage for more based on 

the prior setting of the software? 

A.  I don't believe I've done any reports on incidents that 

have that. 

Q.  Have there been less than four? 

A.  Yes. 

Q.  What is that? 

A.  Excuse me... sorry... 

What was the question again? 



Q  Had there been less than four and when was that? 

MS. CORNS: Objection; relevance. 

THE COURT: What was the objection? 

MS. CORNS: Relevance. 

THE COURT: Sustained. 

Do you need more water... 

THE WITNESS: I believe I'm okay. 

BY MS. TONG: 

Q.  Okay? 

A.  I hope so. 

Q.  As long as you've been at S.S.T., close to three years, 

it's always been four downloads? 

A.  That's the setting. That doesn't mean that four downloads 

always succeed, due to network issues. 

Q.  But the setting's always been four? 

A.  As far as I know, yes. 

Q.  And as far as when you speak with your forensic analysts 

and your internal staff, the setting could be more than four; 

correct? 

A.  It's possible, for some zones, that it may be still legacy 

set, but I've not seen it. 

Q.  Legacy set? 

A.  Well, that hasn't been updated, but I have not seen it. 

Q.  What does legacy set mean? 

A.  It just means it has not been updated to the new setting. 

Q.  What was the legacy setting? 

A.  It's been several. I believe it's been eight at, one 

point. Six another time. Again, this setting is based on 
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1  bandwidth of the network. 

2 Q  Would it be fair to say that the more customers S.S.T. has 

3  contracts with, then the more... the smaller -- I don't know if 

4  I'm saying it right, but the smaller or the more burdened the 

5  bandwidth will become? 

6 A.  Yes. 

7 Q.  So if you have, for example, only ten customers, that 

8  maybe the -- the bandwidth accommodate the downloading of more 

9  than four sensors, whereas if there's a hundred customers, then 

10  the bandwidth needs to shorten to download less sensors? 

11 A.  Yes. 

12 Q.  Is that constantly being evaluated, based on the number of 

13  contracts that are currently retained by S.S.T.? 

14 A.  I think it's -- I'm not sure if it's currently being 

15  evaluated. 

16  I think it's -- we found what our operational engineering 

17  team feels is the optimal amount, in order to provide the prime 

18  service, which is deliver gunshot alerts in a rapid -- in a 

19  rapid manner. 

20 Q.  And how often is that reviewed? Do you know? 

21 A.  I don't know. 

22 Q.  Do you have -- does S.S.T. collect and store the number of 

23  sensor malfunctions? 

24 A.  It keeps a database of all sensor issues, yes (nods head). 

25  MS. TONG: I have no other questions. 

26  THE COURT: Any re-redirect? 

27  MS. CORNS: No, Your Honor. 
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