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Abstract 

 

This case report describes novel methodology used to identify a 43-year-old post-mortem 

photo of a drowned male recovered from a London river in the 1970’s. Embedded in an array 

of foils, police super-recognisers (n = 25) possessing superior simultaneous face matching 

ability, and police controls (n = 139) provided confidence ratings as to the similarity of the 

post-mortem photo to an ante-mortem photo of a man who went missing at about the same 

time Indicative of a match, compared to controls, super-recognisers provided higher ratings to 

the target than the foils. Effects were enhanced when drawing on the combined wisdom of 

super-recogniser crowds, but not control crowds. These findings supported additional case 

evidence allowing the coroner to rule that the deceased male and missing male were likely 

one and the same person. A description of how similar super-recogniser wisdom of the crowd 

procedures could be applied to other visual image identification cases when no other method 

is feasible is provided.  

 

 

 

 

 

 

 

 

 

 

 



Accepted version (pre-print) 30 July 2019                                                              Post-mortem face matching 

5 
 

Introduction 

 

Police regularly identify deceased persons. The most reliable methods are DNA, 

odontology, or fingerprints. However, sometimes after water-submersion, the cadaver, or a 

photo of it, may be directly compared with a photo of a potential match taken when living (1-

3, for reviews see 4,5). Even with poor-quality images, recognition of familiar living faces is 

normally reliable (6,7). In contrast, with images of the deceased, “immediate post-mortem 

changes may be significant enough to confuse the (familiar) viewer” (p. 97) (e.g., jaw 

slackness, skin tone, muscle tone loss) (5). In the absence of any demands on memory, 

simultaneous unfamiliar face matching of living photos is also error prone, even with high-

quality, close-up, same-pose, same-day images (8,9, for a review see 10). Performance is 

worse when image characteristics differ (e.g., aging, viewpoint, blurring) (11-13). Not 

surprisingly, accuracy of ante- to post-mortem unfamiliar face matching may be even more 

unreliable (3-5). 

There are, however, large individual differences in unfamiliar face recognition and 

matching ability (14-20), with some individuals excellent at both (19,20). In London, a pool 

of police ‘super-recognisers’ who make a disproportionally high number of suspect 

identifications from CCTV has been established (20-23). Some possess empirically tested 

exceptional face recognition and simultaneous face matching ability, whereas others possess 

exceptional face recognition ability only. The case report described here recruited police with 

superior face matching ability from this pool, with the aim of identifying a post-mortem 

photo of a male whose drowned body was recovered in the 1970’s. A comparison group of 

control police were also recruited. 

 

Case background 
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1970’s police records describe the deceased’s body as probably water-immersed for 

4-5 days, although a medical doctor reported minimal decomposition. One grainy facial photo 

of the deceased exists (hereafter ‘post-mortem photo’). Approximately 43 years later, 

members of the family of a man who had been reported missing during the same month, 

viewed the post-mortem photo, stating that although there were similarities with their 

relative, they could not be certain of identity. The family supplied the police with two photos 

(hereafter ‘ante-mortem’ photos), taken ‘some years’ before his disappearance. A comparison 

of the missing man’s medical records, family remembrances, and a medical doctor’s 

descriptions of the deceased suggested a match based on medical, physical and circumstantial 

characteristics. There was also some evidence that pointed against a match, as details differed 

in the medical records and the doctor’s description. However, the missing man’s more recent 

medical records had been destroyed, while some features (i.e. old scars), may have been 

missed by a medical doctor inspecting a river recovered body.  

The investigating officer in the case had first submitted the images described in this 

report to the Metropolitan Police Service’s (MPS) forensic facial comparison specialists. 

However, the images were deemed to be of insufficient of quality for facial comparison 

techniques, and so the officer approached the current authors for assistance via the Central 

Forensic Image Circulation Unit (CFIT) of the MPS. 

 

Current investigation  

 

In the investigation described here, a line-up array was constructed containing one of 

the post-mortem photos of the missing man together with same-era similarly-faded photos of 

physically similar foils selected following best practice procedures used for eyewitness 
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identification procedures (see below). Police officers provided a confidence rating to each 

array face as to the likelihood that it depicted the person in the post-mortem photo. Collecting 

confidence ratings in this manner increases eyewitness identification and face matching 

accuracy in contrast to the standard procedure of selecting a single line-up member (e.g. 24). 

The ‘wisdom of the crowd’ paradigm was also employed (25). With this, combined group 

performance at cognitive estimation tasks, including forensic facial examiner face matching 

is better than that of individuals making up the group (e.g., 25-28). The phenomenon has 

been applied to a number of paradigms including category learning (26). In this, participants 

exposed to repeating trials of stimuli (e.g. shapes, nonsense words), require several attempts 

in order to achieve close to perfect categorisation performance. In contrast, combining those 

decisions using the Wisdom of the Crowd results in near perfect performance far earlier, 

suggesting a faster route to achieving reliable judgements. In a similar vein, face matching 

decision making accuracy can be improved by the fusion of human and computerised face 

recognition decisions (29). Indeed, the fusion of the decisions of multiple super-recognisers 

and/or expert forensic facial examiners with those from high-performing commercial face 

recognition algorithms can enhance face matching accuracy over and above that achieved by 

the same algorithm and controls, or by algorithms or humans alone (30). The empirical 

evidence clearly provides theoretical evidence that the wisdom of the crowd of police super-

recognisers could assist in cases of the type described here. However, the current case study 

may be the first application in a real police investigation.  

Wisdom of the crowd theory suggests that amalgamated decisions are more accurate 

as a consequence of signal amplification, while the impact of noise on decisions is reduced 

(26). In a face matching task, aggravated identity decisions from the crowd should exceed 

those from individuals making up the crowd, but only as long as a signal can be detected. In 

other words, there should be sufficient idiosyncratic features available in both images to 
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allow an identification, over and above random guessing or noise. Super-recognisers may 

more efficiently extract the signal – controls may be more likely to guess, suggesting the 

intriguing possibility that a super-recogniser crowd may be wiser than a control crowd. 

Surowiecki (26) suggests a wise crowd requires three components. First, all decisions 

should be independent. In the current study, police were asked not to confer. Second, the 

crowd should employ diverse strategies. No crowd advantage will ensue if all use the exact 

same method. Third, the crowd should be de-centralised so that each member draws on 

different information sources when making decisions. These may be based on training or past 

experiences. Although no details of police job roles were collected during this procedure, 

later research on many of the same super-recogniser pool revealed that only a few had 

received facial identification training (23). Most were front-line police officers deployed 

across many different police departments. As such, strategy unity was unlikely, optimising 

crowd success likelihood.  

Two groups of police were recruited. Super-recognisers had previously scored 

substantially higher than normalised data on the standardised Glasgow Face Matching Test 

(GFMT) (16). The remaining police were designated as ‘controls,’ although in some cases no 

data were available as to face matching ability. Based on the hypothesis that post- and ante-

mortem photos depicted one and the same person, it was predicted that higher confidence 

ratings would be provided to the ante-mortem photo than the foils. Super-recognisers’ ratings 

to the ante-mortem photo were also expected to be higher than controls. Amalgamated ratings 

provided to the ante-mortem photo by ‘the crowd’, particularly the super-recogniser crowd, 

were also predicted to be higher than those by individual participants.  

 

2. Methods 
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2.1 Participants 

 

Police, warned of image nature, were invited to contribute by the Metropolitan Police 

Service (MPS) Central Forensic Image Circulation Unit (CFIT) based at New Scotland Yard 

in London via an intranet advert. They were asked to click a tick box if they had previously 

taken part in the first author’s research in order to provide permission to access data attached 

to an anonymised code.  

Super-recognisers (n = 25) had achieved ≥ 37 (92.5%) out of 40 on the Glasgow Face 

Matching Test (GFMT) (short version) (16) at an MPS event. A one-sample t-test 

demonstrated that with large effect sizes, super-recognisers scored significantly higher (M = 

94.7%, SD = 0.8%) than published GFMT normalised data (n = 194) (M = 81.3%, SD = 

9.7%), t(24) = 260.73, p < .001, Cohen’s d = 1.95. The remaining police designated as 

controls (n = 139), had scored below 92.5% on the GFMT (n = 36), had not contributed to the 

previous research, or could not remember their anonymised code and therefore no ability data 

were available (n = 103). Additional pilot participants (n = 76) assisted in foil selection and 

array fairness checks. No demographic data were collected, or information as to current job 

roles, or experience of, or training in facial identification or comparison procedures.  

 

2.2 Materials 

 

To protect the privacy of the person(s) of interest and family, as much as possible 

individuating data and other information are not reported. 

Target photographs: The black-and-white post-mortem photograph depicted the 

deceased male lying down with eyes closed from a close-to-profile view. Two black-and-

white ante-mortem photos of the missing male were available. However, only one was used 



Accepted version (pre-print) 30 July 2019                                                              Post-mortem face matching 

10 
 

here, as this matched the foils’ full-face viewpoints. Images were cropped to display head-

and-shoulders only.  

Array construction and fairness checks: A three-stage strategy ensured foils met 

England and Wales police guidelines that they should resemble the suspect (e.g., age, gender, 

ethnicity, position in life) (31), which in this case meant they matched that of the ante-

mortem photo on these features.  

First, as the ante-mortem photo was over 40-years-old and had slightly faded, the 

second author and the investigating police sergeant located 21 potential foils by searching 

police archives of 1960’s/1970’s photographic mug-shots of males possessing a similar 

appearance. 

Second, two randomly ordered and counterbalanced arrays (3 x 7) containing the 21 

shortlisted foils were simultaneously displayed below the ante-mortem photo. Pilot 

participants (n = 24) each selected ten foils they believed most closely resembled the ante-

mortem photo. Along with the ante-mortem photo, the seven foils selected most often were 

included in the final counterbalanced 2 x 4 line-up array.  

Third, to ensure the ante-mortem photo did not stand out from the foils which would 

make the line-up unfair, the mock witness paradigm was employed (32). With this, five pilot 

assessors provided written descriptions of the post-mortem photo. Consistent descriptors 

were retained and amalgamated into a single ‘modal’ description. Mock witnesses (n = 38) 

selected the face they believed most closely matched the modal description from the 2 x 4 

eight-person line-up array of foils and ante-mortem photo. All foils were selected at least 

twice (range: 2 to 10); while six mock witnesses (15.8%) selected the ante-mortem photo 

(95% CI: 4.2% – 27.4%) and as this was not significantly above chance (12.5%, p > .05) 

there was no evidence of bias. Tredoux’s E (32) which provides an estimate of how many 

line-up members sufficiently meet the modal description = 5.73 (95% CI = 4.41 – 8.18). This 
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additionally suggests that most foils were plausible matches to the amalgamated description 

of the post-mortem photo. Together, these steps provide evidence that the final array was a 

fair test of participants’ ability.  

 

2.3        Design and Procedure 

 

Police were invited to contribute by the MPS, and if interested clicked on a Qualtrics 

survey system link (33) and if relevant, provided permission to access past GFMT (16) data 

attached to an anonymised personal code. The GFMT consists of 40 pairs of simultaneously 

presented white-Caucasian faces in greyscale. Participants respond ‘same’ (20 faces) or 

‘different’ (20 faces) to each pair. The test is scored out of 40.  

Police were asked not to collaborate on the task. After providing informed consent 

they viewed the post-mortem photo presented above the randomly counterbalanced 2 x 4 

eight-photo numbered array which always included the anti-mortem photo. Using a between-

participants simultaneous face-matching design, they provided confidence ratings (0% = 

definitely not the same person to 100% = definitely the same person) as to whether the post-

mortem photo depicted each array member. Adapted standardised eyewitness instructions, 

that the ‘culprit may or may not be present’ in a line-up, which reduces innocent suspect 

identification risk (34) read, ‘it might be possible, but it is not definite that the deceased male 

photo and the missing male photo depict the same person’. To encourage confidence ratings 

to all images, they were informed that “unlike in a normal police investigation, we are also 

interested in ‘not sure’ answers”. The entire procedure took less than 5 minutes. 

 

3. Results 
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Participants’ confidence ratings of the similarity between the post-mortem photo and 

each array image were compiled and the mean ratings are presented in Figure 1 as a function 

of group. As expected, the ante-mortem photo received the highest mean ratings (M = 53.96, 

SD = 33.08) in comparison to the combined mean ratings provided to the foils (M = 21.19, 

SD = 12.17), with super-recognisers’ ratings to the target image higher than ratings from 

controls.  

 

Figure 1: Mean (and SEM) confidence ratings provided to the ante-mortem photo (AM) and 

the seven foils as a function of group 

 

Using SPSS statistical software (35), a 2 (group: super-recognisers, controls) x 2 

(image: ante-mortem photo, foil mean) mixed ANOVA was conducted on the Table 1 data. 

The main effect of group was significant, F(1, 162) = 5.80, p = .017, η2 = .035. Super-

recognisers provided higher ratings than controls. Supporting the first hypothesis, the main 

effect of image was also significant, F(1, 162) = 37.46, p < .001, η2 = .188. With strong effect 

sizes, the ante-mortem photo received higher ratings than the mean of foils. The interaction 

was also significant, F(1, 162) = 8.22, p = .005, η2 = .048. A Bonferroni-corrected paired t-

test found that the mean ratings to foils provided by the super-recognisers and the controls 

did not differ, t(162) = 0.59, p > .2, Cohen’s d = 0.13; whereas in support of the second 
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hypothesis, with a medium effect size, super-recogniser ratings to the ante-mortem photo 

were significantly higher than those from controls, t(162) = 2.82, p < .05, Cohen’s d = 0.60. 1 

Additional analyses measured the advantage of drawing on the wisdom of the crowd 

using RStudio (36) with the pROC package (37). On the assumption that the ante- and post-

mortem photos depicted one and the same person, the confidence ratings provided by each 

participant to the ante-mortem photo were treated as hits, those to the foils as false alarms. 

This meant that for the analysis, the target was labelled as 1 and all other foils were labelled 

as 0 in the target part of the AUC function in the pROC package. The Area under the Curve 

(AUC) was calculated for each participant. An independent-measures t-test confirmed that 

the mean Area under the Curve (AUC) (calculated for each participant separately) was 

significantly higher for super recognisers (M = 0.75, SD = 0.25) than controls (M = 0.63, SD 

= 0.27), t(162) = 2.00, p = .048, Cohen’s d = 0.46.  

We then ran a wisdom of the crowd analysis to look at whether crowds of super 

recognisers were more accurate than crowds of controls. For this we examined the effect of 

increasing crowds sizes. Following procedures described in [27,28] separate random 

sampling of super recognisers and controls was conducted on the confidence ratings. The 

selected participants confidence ratings were then averaged for each sample crowd.. This 

sampling procedure was conducted 25 times for each crowd size (the maximum number of 

super recognisers and so the maximum number of iterations possible in the crowd size of 1), 

this is also enough for the main conclusions to be consistent if the analysis were to be rerun, 

even if the exact figures would vary. For each iteration average the AUC was calculated.  

 
1 Note: The GFMT threshold for super-recognisers reported here was that used in the report to the coroner 

(minimum of 37 out of 40: 92.5%). Subsequent analyses were conducted with the GFMT threshold raised to 38 

(95%) (n = 15 super-recognisers; n = 149 controls). The critical main effects of image, F(1, 162) = 27.63, p < 

.001, η2 = .146, and the interaction, F(1, 162) = 5.81, p = .017, η2 = .035 were significant and consistent with the 

conclusions reported here. A Bonferroni-corrected post-hoc t-test comparing super-recogniser and control 

ratings to the ante-mortem photo was marginally significant, t(162) = 2.21, p < .1, Cohen’s d = 0.56, but with a 

similar effect size to that reported in the main text. 
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This was then averaged across the iterations for a crowd size. The results are reported for 

computed group sizes (crowds) of 1, 2, 4, 8 and 16. The upper limit was 16 as there were 

only 25 participants in the super-recogniser group. 

Figure 1 shows the crowd effect as a function of sample size (one, two, four, eight, 

sixteen), and demonstrates that combining identity confidence ratings in this manner 

enhanced super-recognisers’ AUC scores only. A 2 (group: super-recognisers, Controls) x 5 

(crowd size: 1, 2, 4, 8, 16) ANOVA revealed a significant group main effect, F(1, 240) = 

187.49, p < .001, η2 = .409 with super-recognisers being more confident (90.7%) than 

controls (70.3%). There was also a significant group x crowd size interaction, F(1, 240) = 

6.37, p < .001, η2 = .055, driven with strong effect sizes by a significant increase with 

increasing crowd size for super-recognisers, F(1, 120) = 6.65, p < .001, η2 = .181, but not 

controls, F(1, 120) = 1.25, p = .292, η2 = .040. Indeed, the ratings provided at a single super-

recogniser level were higher than the mean ratings given by the largest crowd of 16 controls, 

t(39) = 5.60, p < .001, η2 = .395.  

These analyses support the proposal that the post- and ante-mortem photo depict the 

same person, as super-recognisers’ confidence ratings to the ante-mortem photo were as 

hypothesied higher than those from controls. In addition, the amalgamated confidence levels 

of the crowd of super-recognisers were as predicted higher than the individual decisions. 

Figure 2 illustratrating the wisdom of the crowd scores supports this interpretation as for the 

super-recognisers but not controls, the scores for a group of 16 are almost optimal, as these 

crowds had an average AUC of 1. 
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Figure 2: Accuracy judgements as assessed using AUC analyses for increasing crowd sizes 

separately for super-recognisers (SRs) and controls on the assumption that the post-mortem 

and ante-mortem photograph depicted one and the same person.  

 

Figure 3. Frequency histograms showing the distribution of area under AUC values for each 

super-recogniser (SR) and control (C) size. Group AUC values were calculated separately 

for all possible combinations of participants at the initial solo and four levels of group size.  
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4. Discussion 

 

This paper describes a novel methodology used to identify a post-mortem photograph 

of a drowned male taken more than 40 years previously. Super-recogniser and control police 

independently viewed the post-mortem photo and a simultaneously presented eight-person 

array. The array contained an ante-mortem photo of a man who went missing in the same 

month as the deceased’s body was recovered. Supporting the hypotheses that the two images 

depicted one and the same person, mean confidence ratings were higher when matching the 

post-mortem and ante-mortem photo, than to the post-mortem photo and foils. Super-

recognisers also provided higher confidence ratings to this pair of photos than controls. 

However, increasing the size of the randomly selected control crowds had no effect on 

confidence judgments. In contrast, successively increasing numbers of super-recognisers (1-

2-4-8-16) in the crowd significantly increased confidence judgments, supporting the proposal 

that post- and ante-mortem photos depicted the same person.                               

The procedures for selecting foils for the array were designed to meet best practice 

recommendations for eyewitness procedures (for a review see 38), and to protect against 

cognitive bias (see 39), the researchers were provided with few case facts beforehand. All 

police participants were instructed not to confer, and they were blind to the randomly 

counterbalanced location of the ante-mortem photo in the line-up. On competition of the 

research, the first author of this paper provided a report to the investigating officer in the 

case, and only then were the researchers provided with full case details. This report primarily 

consisted of a description of the procedures listed in the current method and results, with 

some brief additional background information about super-recognition, individual differences 

in face processing ability, and best practice methods for the selection of foils. Based on these 

findings, and other evidence in the case, in 2015, a coroner ruled that the deceased and the 
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missing male were “more likely than not” one and the same person, providing “sufficient 

proof’ to support an application to add the missing man’s name to the death certificate. It is 

not possible to determine how much weight was given by the coroner to the identification 

evidence described in the current report.  

It should be acknowledged that simultaneous unfamiliar face matching, even with 

high-quality images is error prone, and although police super-recognisers may be superior at 

such tasks (e.g. 21), other techniques might be more suitable. Indeed, if the family of the 

missing man had confidently identified the post-mortem image as that of their relative, the 

procedures described here would not have been required. Furthermore, the international 

Facial Identification Scientific Working Group (FISWG) (40) recommends the use of 

morphological face analyses for facial comparison purposes. With this, facial features are 

compared and classified. This was considered unfeasible by the MPS Facial Image 

Comparison team. As such, the method described here could be attempted in future cases if 

no other traditional methodology is possible. It could also be performed when rapid decisions 

of identity are required perhaps during the initial stages of an investigation when police may 

wish to determine whether a visual image matches that of a suspect on a database. Creating 

an array of foils here required accessing archive photographs as quality had faded. It should 

normally be far quicker to assemble an array of contemporary foils.  

Although a growing body of empirical evidence suggests that the wisdom of the 

crowd technique provides enhanced identification accuracy (28,29), to the authors knowledge 

this is the first police investigation to employ the technique. Additional validation is required 

to ensure reliability in future investigations. For this, empirical evaluations of specialist 

super-recognisers could generate data of error rates across a wide range of face matching 

tasks. Rigorous assessment using a variety of images in which ground truth of guilt is known 

would be necessary. 
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If applied to additional investigations in future, super-recognisers could be conceived 

of as a ‘crowdsourcing tool’, for forensic analysts to draw on in order to produce statistical 

probabilities of a match, in the manner of other forensic techniques. Conceptually, the data 

produced would be analogous to that produced by typical scientific measuring equipment, 

only the data would be generated from humans rather than a machine. In cases in which 

forensic facial examiners are unable to provide any more than weak support for a mismatch 

or match, it could provide additional case evidence alongside traditional forensic facial 

comparison techniques. Regular checks using ground truth images could also be randomly 

inputted into case work in order to ensure maintenance of the reliability of each super-

recogniser as well as the crowd.  

There are a number of limitations of the current research that should be 

acknowledged. The GFMT (16) used to attribute superior-face-matching ability has been 

criticised for its ceiling effects (e.g. 20), and the super-recogniser threshold employed here 

was lower than that associated with the highest levels of ability. This was partly due to 

necessity, as only a minority of MPS officers from the super-recogniser pool of over 100 who 

had taken the GFMT test at the time contributed to this investigation. A more robust test of 

ability would be recommended if similar procedures were to be used in other cases. 

Furthermore, the face matching ability of most police controls was not assessed. Although 

this did not impact the results reported here or case conclusions, it limits theoretical 

understanding of the Wisdom of the Crowd effect. Most relevant research has found 

improvements in cognitive estimation tasks from this procedure by typical participants (25-

28), and it is not clear why null effects were found here. Instead, positive effects from the 

Wisdom of the Crowd procedure were only significant for the super-recognisers. In terms of 

signal amplification (26), it might suggest super-recognisers could detect an idiosyncratic 

identification signal from the ante- and post-mortem photos, so that the super-recogniser 
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crowd performed at a higher level than individual super-recognisers. In contrast, controls 

were unable to extract any idiosyncratic identification signal, and were effectively inducing 

guessing noise into the process. However, without knowing control’s face matching skills, it 

is not possible to determine what level of ability is required to extract a signal. 

An additional limitation is that the mean confidence rating by super-recognisers of 

just over 50% for a match between the ante- and post-mortem, even if higher than to any 

individual foil may not appear conclusive. However, low ratings may be a consequence of 

instructions stating that unlike in normal police investigations, ‘not sure’ responses were 

encouraged. This instruction may have implicitly encouraged lower ratings. Adapted 

instructions might prove to be more suitable and should be evaluated in future research. 

 Conclusions: In the case study described here, super-recognisers were more likely 

than controls to confidently match a post-mortem photo with an ante-mortem photo than they 

were to match the post-mortem photo to foils; with larger crowds of super-recognisers even 

more likely to do so than a single super-recogniser. Although the wisdom of the crowd 

method described in this paper does not guarantee identity, it did support alternative case 

evidence. As such, assuming the weight of evidence is correct, the results suggest that a 

super-recogniser crowd may provide ‘wiser’ identity-decisions than a crowd made up of 

those with typical face recognition ability. Such a method could be applied to generate 

forensically reliable matching decisions in alternative cases in which photographic 

identification is a key element in a police investigation. The potentially quick-to-arrange 

technique might best provide the first investigatory evidence of identification in a case for 

later evidential corroboration. 
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