
Lomakin direct (Shotspotter KF) 

 

Qualifications 

 Education 

 Research 

 Writing / publications  

o Which relate to issues involved in Shotspotter 

 Editorial positions 

 Memberships 

 Industrial partnerships  

o Any on technology related to shotspotter 

o What does industrial partnership mean?   

 Teaching 

o Undergraduate level courses 

o Graduate level courses 

o Advise thesis / research 

o Present at conferences 

 Honors and awards 



 

Expertise is:  

 Computational & applied electromagnetics & acoustics 

 Micromagnetics 

 Magnetic recording 

 Magnetic memories 

 

How relates to Shotspotter technology: 

The problem of the ShotSpotter acoustic identification and locator 

system is related to my field of expertise in several aspects.  

1. First, the ability to detect acoustic waves relies on the fact 

that the acoustic signal due to a gunshot propagates, is 

scattered, and eventually arrives at the location of the 

acoustic sensor. In my group we study the wave scattering 

in various systems relevant for such acoustic wave effects.  

2. Second, after the acoustic waves are detected by a sensor, the 

signal is transferred wireless to a station. This signal 

transmission is again related to the wave propagation.  

3. Third, the location identification is based on triangulation-

type algorithms, which are related to our computational and 



applied work on using waveforms for simulating wave 

propagation.  

4. Fourth, our work on magnetic recording and memories is 

related to the error rates and probabilities of information 

storage, which, in turn, is related to the probabilities of 

detecting gunshots. 

 

 

Scientific method: 

What involved before acceptance in your scientific community? 

 Peer review 

 Repeatability 

 Reliability 

 Accuracy / confidence  

 Blinding so to eliminate context or confirmation bias 

 What else? 

  

 

Specific issues with Shotspotter: 



Problems with the acoustic wave propagation/scattering and to 

the waveform identification.  

 The acoustic wave propagation in urban environments is 

associated with complex phenomena of interference and 

scattering. Such propagation is generally different than the 

propagation of direct waves in free space. The originally 

generated time waveform can be modified due to various 

effects, such as reflections, multiple reflections, resonances, 

non-linear interactions, dispersion, and wave guidance. 

Various conventional sounds can interfere to create what 

could appear as a gunshot sound. Propagation channels can 

be created due to surrounding conditions, which may divert 

the acoustic waves unpredictably. Basically, waveforms that 

are detected by an acoustic sensor are represented as a 

convolution of the waveform initially generated and the 

environment response (often referred to as impulse response 

or Green’s function). The impulse response can be very 

complex and it is typically non-stationary. The non-

stationary nature can be related to moving objects, such as 

vehicles and people, time of the day, weather conditions, 

season, etc. In these conditions, it is virtually impossible to 

completely eliminate the environment effects. 

o So would be false positives to non-gunshots?  

o Can never have sufficient controls in order to ensure 

accuracy, because environment is going to change 



constantly? (cars parked on cars, debris around, growth 

of foliage, building construction?) 

 Another aspect is the ability to identify the waveforms and 

classify particular waveforms as a gunshot with a high level 

of confidence. Such identification and classification is always 

of a probabilistic nature, i.e. one can never be absolutely 

confident whether the system detects a real gunshot or a 

similar sound. The detection may occur for a sound that was 

caused at a remote site, e.g. because it arrives at a distant 

location due to a wave guidance channel formed by multiple 

reflections or by a certain environmental condition. Multiple 

shots could be detected while only a single relevant time 

pulse was present. 

 Accuracy rates:  The available data reports the identification 

level of accuracy at 70%-80%. There are some concerns that I 

see in this data. It is not clear what was the basis for the 

reported numbers, i.e. it is not clear how these percentage 

rates were calculated. For example, in our computations we 

often report errors between the exact solution and the 

approximation. Two often-used errors are root mean square 

(RMS) error (L2 norm) and maximal error (L1 norm). The 

RMS error may represent averages over a set of points, 

realizations, time, etc. The maximal error represents the 

worse-case error. The maximal error often is significantly 

higher than the RMS error but it is an important parameter. 



Now, coming back to the stated error levels of 70%-80%, if 

they are related to some averages, then what are maximal 

possible errors? The criteria and procedures for claiming the 

error levels should be clearly outlined and maximal errors 

rather than averaged errors should be used (or at least both 

error types should be presented).  

 Acceptable error rates within your scientific community: 

With respect to the 70%-80% error level (even assuming for a 

moment that these are the worse-case error levels), I would 

be very concerned in putting such a technology forward to 

be presented as evidence. Let me give an example from the 

magnetic recording theory and practice. Suppose one wants 

to write information in a hard drive (or solid state drive or 

keep it in a computer memory). Such information storage is 

always comes with a certain error rates. Typical expected 

error levels are on the order of one out of a million. Then, 

error correction codes and redundancies can correct the 

occurred errors. Errors of the 70%-80% level would not be 

practically possible to correct. 

 Another potential concern is that one could interfere with 

the sound waveform signatures to mislead the identification 

system. A related example is electronic war systems, which 

can mislead a radar system in terms of the target location, 

the number of targets, and the target type. One can imagine 

the ability to synthesize time forms or hide time forms to 



mislead the gunshot identification systems.  Need to 

understand this better?  Is he saying purposeful 

interference? 

 

Conclusion: 

An event of a supposedly gunshot identification by the 

ShotSpotter acoustic identification and locator system would not 

be accepted in my scientific research communities as a clear 

evidence to judge whether a gunshot actually occurred, or how 

many shots occurred, or to be confident about the location of such 

an event.  

 


