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Abstract

It has been quite a matter of concern and discussion from past many years to understand the difference between Brain 
Fingerprinting technique (BFT) and Brain Electrical Oscillation (BEOS) Profiling technique to understand there usage and 
significance in forensic psychological investigation. BFT and BEOS terms are used interchangeable and sometimes termed 
as brain mapping too. But, technically the Brain Fingerprinting and Brain Electrical Oscillations Signature Profiling System 
(BEOS) are two different technologies for measuring two different parameters of the brain activation. Brain Fingerprinting 
detects P300; whether the suspect has recognized the stimulus (the image presentation of weapon, missing person, victim, 
and/or perpetrator) somewhat similar to Polygraph results. BEOS detects the involvement of the suspect in the criminal 
case under investigation as an Eye-witness/victim/perpetrator. BEOS can further distinguish whether the perpetrator is the 
conspirer/primary offender/helped the perpetrator to commit the crime. This paper talks about the differences between the 
two systems in depth.
      
Keywords: Brain Fingerprinting (BFT); Brain Electrical Oscillations Signature (BEOS) profiling; Forensic Psychological 
Investigation Techniques 

Abbreviations: BFT: Brain Fingerprinting Technique; 
BEOS: Brain Electrical Oscillation; BFP: Brain Fingerprinting; 
EEG: Electro Encephalogram.

It’s been years that a debate is going on about the 
significance and superiority of techniques called Brain 
Fingerprinting (BFT) and Brain Electrical Oscillations 
Signature (BEOS) profiling. The BFT and BEOS are loosely 
termed as Brain mapping however, they both are neither 

Brain mapping nor brain imaging techniques. BFT was 
developed by Lawrence A. Farwell which is based on P300 
Event Related Potential on Brain. BEOS was developed by 
Mukundan C.R. which is based on Experiential Knowledge 
of an individual through remembrance of an event in the 
brain. The two technologies are different in its approach to 
administration, analysis and reporting. The only common 
aspect is that both the technologies records brain signals for 
analysis [1,2].
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The Differences between Brain 
Fingerprinting (BFP) and Brain Electrical 
Oscillations Signature Profiling System 
(BEOS) based upon the Review of BFP and 
BEOS based Scientific Research Publications 
are

i. Brain Fingerprinting (BFP) Measures P300 which is 
a positive event related potential occurring around 
300 milliseconds after the detection of a stimulus. The 
positivity is an indication of recognition of the stimulus, 
which could happen only if the person has had an 
earlier exposure with the content of the stimulus. P300 
is an indication of frontal activation associated with 
recognition. The stimulus is presented for 200 – 300 
milliseconds for recognition and the P300 occurs within 
300 – maximum 500 milliseconds [3-6].

ii. P300 indicates recognition of familiarity or even 
recognition of any difference in the pattern of same 
stimulus repeatedly presented, when a different stimulus 
is presented along with other familiar stimuli to the 
subject. This could be easily demonstrated in laboratory 
experiments using any ERP instrument. By presenting 
a stimulus related to a crime scene, along with other 
familiar stimuli, the subject may show a higher P300 
while recognizing the crime specific stimulus, compared 
to other stimuli. P300 is essentially a sensory event 
taking place in the brain, while the brain recognizes a 
difference in the sensory inputs. It does not go beyond 
recognizing a stimulus which might be related to any 
random event of life and not specifically be related to a 
crime scene [7].

iii. While BEOS is Brain Electrical Oscillation Signature 
changes occurring with various neurocognitive steps that 
occur in the brain, during remembrance of description 
of neurocognitive event, including motor events in the 
brain. Thus it starts with the recognition of the sensory 
input and its cognitive judgments, and remembrance of 
similar past sensory-motor events, including recognition 
of new sensory-motor events in the brain [8].

iv. P300 is measured in “BFP” using repeat visual 
presentations of a visual stimulus with occasional 
presentations of a different stimulus. P300 is generated 
while recognizing the different stimulus. On the other 
hand BEOS consists of several neurocognitive processing 
steps starting with attention, recognition, semantic 
processing - encoding, and remembrance from the past, 
and sensory interpretations of the input stimuli. BEOS 
uses presentation of short sentences in auditory mode, 
and the subject merely listens to them without giving 
any response. The subject is expected to remember and 
recall them at the end of the experiment. The auditory 
presentations are sequential presentations of a previous 

experience. Sensory-motor events or experiences, which 
the subject is suspected to have had are presented using 
short sentences in a sequential manner [9,10].

v. The auditory inputs for BEOS are short sentences, each 
lasting maximum 3 seconds. Each is composed of 3 or 4 
words, which describe the presence of a sensory-motor 
activity engaged by the person, or what the subject has 
had experienced. The subject is informed that he would 
have to recall all those presentations at the end of the 
BEOS test and hence must listen to them carefully. The 
subject remains with the eyes closed, while the EEG is 
collected [11-16].

vi. The analysis duration of each BEOS auditory input is 10 
seconds. The system records 10 seconds of 32 channels 
of EEG. The auditory presentations are prerecorded 
and they are presented to the subject by the system. 
After presentation of 60 to 100 or more probes, the 
system would carry out all analyses including statistical 
comparisons are automatically carried out [17,18].

vii. The initiation analysis is for detection of the auditory 
stimuli by the subject, followed by detection of the 
semantic analysis of the words heard. This still be 
followed by detection of presence of remembrance, as 
the auditory inputs may refer to a past experience, which 
the subject is considered to have had. These are carried 
out by multiple channels and the results are obtained 
after statistical analyses of each channel EEG. 10 seconds 
of EEG inputs are sequentially analyzed and the results 
are stored in the system. These analyses would take 
place over the next 6 – 7 seconds, which would make the 
total duration of analysis of each probe, as 10 seconds. 
The system carries out all statistical analyses of various 
parameters (total 15 variables) and their results would 
be stored [19].

viii. Any of the analyzed data is considered significant only if 
it refers to remembrance of a past experience, which the 
subject needs to explain, in post analyses examination 
[20-25].

ix. The Examiner has the responsibility to search the past 
events and find supportive evidences to show that the 
subject has had a specific experience related to sensory- 
motor acts, one of which may be a criminal action. He 
or she needs to explain the experience after the BEOS 
test. The post test interrogation is thus very important 
as it allows the emergence of the presentation of earlier 
experiences or actions [26-28].

x. The main cognitive task that we look for in BEOS 
examination is the understanding of past experiences 
through related remembrance of the event. The subject 
remains silent without providing any explanation of the 
remembered event, through the neurocognitive task of 
remembrance produces electrophysiological changes, 
which are acquired by the system. The response pattern 
would only tell that remembrance has taken place. It has 
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to be explained by the subject [29-33].
xi. EEG analyses are carried out in each channel during the 

10 secs and they are arranged topographically so that 
each section would represent specific neurocognitive 
processing in the individual [34,35].

xii. Based on the significant findings from BEOS test, 
further investigations of the case could be carried out to 
determine, if the suspect has had a specific experience. 

This is done by the investigators independently and 
they could make use of such investigations for further 
understanding of the case, and to hold specific individual 
responsible for the actions committed [36].

xiii. There is no way a P300 examination result could be 
compared with the BEOS results, as recognition is only 
one of the several neurocognitive processes carried out 
by the BEOS test [37]. 

Sr. No. Features Brain Fingerprinting (BFT) Brain Electrical Oscillations Signature (BEOS)
1. Device Based on Event Related Potential (ERP) Electro Encephalogram (EEG)

2. Measures
Recognition (P300) of a Familiar

stimuli at lower latency and 
frequency of brain activation

Remembrance of an Event at higher latency and 
frequency of brain activation

3. Detects

Guilty knowledge
(Detects whether the suspect 

Possess information about the 
Crime or not) similar to Polygraph

Experiential Knowledge
(Detects whether the suspect is Involved in the act 

of Crime
or not)

4.
Differentiate between 
Eye-witness, Victim & 

Perpetrator
Cannot differentiate Differentiate well

5.

Detailed Information 
about the

Brain for analysis and 
interpretation

NO.
It records only two areas of the 
brain using 2 electrodes which 

gives limited information.

YES.
It records the activation of entire brain using 

32 electrodes which gives broader and detailed 
information.

6. Level of Investigation

For Screening of suspect
(To screen out whether the suspect 

is familiar with the stimulus 
presented or not)

For in-depth Forensic psychological investigation 
and to detect the level of involvement of the suspect 

in the Crime
under investigation

7. Presentation of Visual & Text stimulus Auditory Probes

8. Mode of presentation
Series of Pictures/images are 

presented for which the suspect 
has to press button

Auditory probes of small and simple statements 
are presented. No verbal/physical responses are 

required for recording.

9. Display results P300 i.e. Recognition

Experiential Knowledge (EK), Encoding of 
Information at level 1 & 2 (EN & EN++), Primary 
processing of the information (PP), Inattention 

shown by the suspect during the recording (IA) and
attempt of hiding information through Activation 

Suppression (AS)

10. Information required
for recording

Physical evidences are required for
preparation stimulus for 

presentation

Investigation can be done in absence of
physical evidences too

Table 1: Tabular Representation of Differences between Brain Fingerprinting (BFP) and Brain Electrical Oscillations Signature 
(BEOS) Profiling.

Conclusion

The technologies Brain Fingerprinting (BFT) & Brain 
Electrical Oscillations Signature (BEOS) profiling systems 
which are used for forensic psychological investigations are 

different from each in its objectives, administration, analysis, 
its interpretation and reporting. So, the technologies cannot 
be compared with each other and cannot replace each other 
in terms of investigation of a criminal case [38]. 
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