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Abstract 
Facial composites are an investigative tool used by police 
to identify suspects of crime.  Unfortunately, traditional 
methods to construct the face have rather low success 
rates. We have been developing a new recognition-based 
method called EvoFIT that requires eyewitnesses to select 
whole faces from arrays of alternatives.  Both published 
laboratory research and existing police field-trials have 
found that EvoFIT produces images that are more 
identifiable than images from traditional systems.  In the 
current paper, we present an evaluation of a more recent 
version of EvoFIT: in 2010, EvoFIT was deployed in 35 
criminal investigations by Humberside police and these 
images directly led to identification of 21 suspects, 
equating to 60% success—quadruple the performance of 
the previous system used within the force.  The evaluation 
also showed that identification of a suspect led to 
conviction in 29% of investigations (6 out of 21). Overall, 
a conviction occurred in 17% of cases involving use of an 
EvoFIT (6 out of 35).  We also outline more recent 
developments which indicate that an arrest is now likely 
in three out of every four cases in which EvoFIT is used, 
and a conviction rate of one in five. 
 
 
1. Introduction 
 

Sometimes, physical evidence is available in police 
investigations to allow suspects to be identified: CCTV 
footage, fingerprints, DNA, footprints, etc.  At other 
times, however, the evidence is less tangible, being 
contained in the memory of an eyewitness.  In this latter 
situation, recovering an accurate account of what 
happened and the people involved are important for 
solving the case.  For serious crime—rape, burglary and 
murder—investigating officers normally consider 
construction of a facial composite in order to identify a 
suspect.  Here, witnesses and victims who have clearly 
seen the offender’s face describe the appearance of the 
face and work with a trained composite officer to 

construct a facial likeness.  The resulting image is 
circulated within a police force or in the media for 
identification—to generate further lines of enquiry and, 
ideally, to locate the offender. 

Many techniques have been devised to construct faces 
from memory.  Initially, these were manual-type systems 
such as sketch, Identikit (in the US) and Photofit (UK).  
Later, in the 1990s, software programs were created 
including CD-FIT, E-FIT and PRO-fit; more recently 
there are US systems such as FACES and Identikit 2000.  
All of these methods require witnesses to select individual 
facial features (eyes, hair, nose, mouth, etc.) to create a 
facial composition or ‘composite’ [1].   

Considerable research has established that these 
‘feature’ methods are ineffective when used to construct a 
face from memory two or more days after a target face 
has been seen [1].  For example, in one of our projects [2] 
using police-like procedures and a 2-day delay, E-FIT and 
PRO-fit produced composites that were named by other 
people with an average (using the mean) of less than 5% 
correct.  This finding has been replicated (e.g. [3][20]) 
and found to apply to other feature systems [5][6]. 

It is for this reason that alternative methods have been 
developed to construct facial likenesses [7][8][9].  These 
are based on selecting complete faces, a task that should 
be better aligned to natural (holistic) face recognition 
[12], and potentially easier for a witness to do than 
selecting individual features.  We have been developing 
EvoFIT ([1][3][6][9][10][11][13][14][18][19]), in which, 
witnesses are shown screens of complete faces and select 
those that resemble the offender.  Selected faces are 
combined together (similar to genetic ‘breeding’) to 
produce more faces for selection and, when repeated a 
few times, a composite is ‘evolved’.  While the approach 
has intuitive appeal, about 10 years of intensive research 
were required to develop a system that could produce 
more identifiable composites than other systems [1].   

The technical details of EvoFIT have been described 
in many research papers and system reviews.  See Frowd 
et al. [9] for a thorough technical review of its 
development, computer simulations and initial testing 
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with users, and [18] and [19] for more r
evaluations.  We provide a brief technic
At the heart of EvoFIT is a face gener
Principal Components Analysis (PCA
variation in shape and texture for a datab
facial images (of a given race, gender 
Initial faces presented to witnesses are gen
computer model with random PCA param
18.  Figure 1 is an example set produced
male database covering ages of 30 to 40 y
select from screens such as these, and 
underlying these selections are combin
produce more faces for witnesses to sele
speaking, this ‘breeding’ process inv
crossover and selection with paramete
mutated (to increase variability within th
faces, improving performance).  Witness
single face that represents the best over
this preferential item is given greater weig
number of breeding opportunities in
Algorithm; it is also transferred unalter
generation as part of an ‘elitist’ approach.
selection and breeding is repeated, to ‘evo
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Figure 2. An EvoFIT (left) construc
the Lancashire police field trials. T
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[20], these later field trials did not invo
Identification was found to be markedly
suspect identified in 38% of cases in Rom
Devon and Cornwall.  See Figure 3 for an 
 

 
 

Figure 3. An EvoFIT constructed of a viole
also used a weapon) and a photograp
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national police guidelines for compos
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2.2.3. Audit of performance. EvoFIT w
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Figure 4. Distribution of 35 crimes where
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An audit was carried out by the force 
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3. Discussion 
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3.1. Further research and deve
 

Further research has result
developments for EvoFIT.  The fir
the initial interview used imme
construction.  It is normal for 
informally with witnesses, to buil
ask them to think back to the crime
context reinstatement; next, if wi
provide a free-recall description

ads, it can be of vital 
o obtain an identifiable 

m eyewitness memory.  
es have come and gone, 
oing the one thing for 

produce an image that 
ectly identify (e.g. 
empting to achieve this 
t is a software system 

faces from computer-
atedly select faces from 
lected items, to allow a 
Afterwards, there are 
e the overall likeness of 
ual features on request.  
n the important central 
that is important for 
other person later. 
oFIT system that could 
people named at 25% 
system [13] revealed a 
eading to the arrest of a 

profile case that led to 
s used with EvoFIT has 
field trial [14] found an 
en police interviewed 

face-recall procedure 

ribe an evaluation of a 
Over a 12-month period 
structed by Humberside 
of mostly serious crime, 
or burglaries.  Twenty-

60% of all EvoFITs 
rformance is over four 
m the previous system 
also found that six cases 
% of identifications led 
ITs. These latter figures 
s do not have sufficient 

nce (DNA, fingerprints, 
onviction, and therefore 

elopment 

ted in two notable 
st is an improvement to 
ediately prior to face 

an operator to chat 
ld rapport, and then to 
e and visualize the face, 
itnesses are able, they 
n of the face.  As 

2424



mentioned above, operators may also prompt witnesses to 
attempt further recall on individual features, cued recall—
although this technique seems to be detrimental to face 
construction [14].  However, face recall in general may 
encourage witnesses to focus on individual features 
during face construction, which is unlikely to be an 
optimal strategy since an identifiable image requires 
accurate features along with accurate placement of 
features on the face—to give an overall (holistic) 
impression.  The interview was enhanced to overcome 
this issue: after face recall, witnesses now focus on the 
overall properties or character of the face.  This ‘holistic’ 
cognitive interview (H-CI) is straightforward to learn and 
administer, but allows a witness to produce a substantially 
more identifiable EvoFIT [18].   

The second improvement is a new method for 
publishing composites in the media as part of a public 
appeal for information.  The reader may recollect that 
animated composites are useful for TV and internet 
outlets [15], and were used in the current evaluation.  The 
new technique is an additional secondary exhibit that can 
be used for the newspapers.  It is called ‘perceptual-
stretch’ and simply asks observers to look at the 
composite from the (left- or right-hand) side.  When this 
is done, the face appears to be longer-and-thinner than 
normal—in other words, it is stretched vertically.  Our 
cognitive system appears to deal with this situation by 
normalising the face and, in doing so, is less sensitive to 
some of the errors in the face, improving recognition.   

In a recent laboratory test, the current version of 
EvoFIT was evaluated in conjunction with the H-CI and 
perceptual-stretch technique for identification.  Forty 
volunteers looked at a short video clip of an unknown 
face, and 24 hours later constructed an EvoFIT composite 
of it either after the normal face-recall interview, or 
following an H-CI.  As found before [3], EvoFITs were 
correctly named at 25% using the older techniques, but 
naming increased to 56% using H-CI, and then again to 
74% using both H-CI and perceptual stretch. 
 
3.2. Current version of EvoFIT 
 

Laboratory research and police field trials have 
enabled creation of a system capable of producing very 
identifiable composites.  Further field trials are currently 
in progress to measure the extent of the above and newest 
developments, but based on indications so far (previous 
paragraph), an arrest should now result in three out of 
every four cases where EvoFITs are produced; also, since 
29% of these cases successfully proceed further (Section 
2.2.3), this means that one in five EvoFITs should result 
in conviction (or 21%, calculated as 29% convictions for 
74% identifications). 

It would appear then that EvoFIT makes excellent use 
of police time and resources.  There are now 60 individual 
face databases, for production of different offenders: male 

and female of different ages and races—White, Black, 
Asian, Eastern European, Chinese, Hispanic and various 
mixed-race combinations.  A common procedure for face 
construction is used with each database using a holistic 
cognitive interview and holistic and feature tools; finished 
images can be published in the media as animated and/or 
perceptual-stretch composites.   
 
 
4. Summary 
 

About 15 years of intensive laboratory research and 
police fieldwork has been dedicated to developing 
EvoFIT.  The designers have sought, using procedures as 
used in policework, to produce identifiable composites.  
The EvoFIT team has provided police training and after-
sales (technical) support since 2007. 

Here, we described results of the latest field trial with 
Humberside police in 2010.  The force constructed 35 
EvoFIT composites with witnesses in a range of serious 
crimes and identification of a suspect (an arrest) directly 
resulted from these images in 60% of cases; 29% of these 
arrests led to conviction.  Put another way, for all 
composites produced in the evaluation, EvoFIT led to 
identification and then conviction once in every six cases.  
Further developments have been made to improve system 
performance further and field trials are under way to 
assess the current level of suspect identification and 
conviction.  The project is an excellent example of the 
benefit to be gained by careful laboratory research 
coupled with collaborative formal field trials to develop 
an effective tool for policing. 
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