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Abstract: The term “forensic art” is often utilized in scientific papers, books, and professional 

organizations, yet it seems to be one of the most controversial, marginalized, and poorly under-

stood forensic fields. Despite there being a long history of the use of artists within law enforce-

ment investigation, the discipline has come under scrutiny and has been criticized for its lack of 

training and code of practice, the high degree of subjectivity, and the paucity of standards. This 

paper reviews the current status of forensic art in the context of its history, and suggests best 

practice for the future if forensic art is to become a viable and respected forensic discipline.
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Introduction
The word “forensic” derives from the Latin “forensis”, meaning “in open court” or 

“from the forum”, and it is thought to have its origin in 44 BC, when a Roman phy-

sician, Antistius, was summoned to examine the corpse of Julius Caesar.1 Antistius 

presented the details of his examination and the resulting conclusion to the forum, 

stating that although Caesar had been stabbed a total of 23 times, it was the second 

stab wound to his chest that actually killed him.2 This type of evidence to the “forum” 

or court has become known as forensic evidence, and the Oxford English Dictionary 

now defines forensic as “relating to the application of scientific methods and tech-

niques to the investigation of crime”.3 The current definition clearly excludes art as 

forensic evidence and makes the term “forensic art” an oxymoron. Art is defined as 

“the expression or application of human creative skill and imagination, typically in a 

visual form, producing works to be appreciated primarily for their beauty or emotional 

power”.3 Most definitions of art include the word “creativity” and the application of 

creativity to a court of law would seem to be a paradox.

Yet there is a long history of art applied to forensic investigation dating back as far 

as the 19th century.4 Traditionally, artists have been utilized in cases that involve human 

identification, especially related to facial composites (depicting a face from the memory 

of a witness), facial reconstructions (depicting a face from skeletal or partially decom-

posed remains), and age progression (depicting the aged face of a missing person). These 

techniques have been employed to locate offenders, to recognize and identify human 

remains, and to track down missing people.5 In this article, these are all referred to as 

facial depictions.

Artists’ sketches have long been employed in forensic investigation. The murder 

of Isaac Frederick Gould in London in 1881 is one early example where the police 

employed an artist to draw a caricature-like image of the face of the suspect, Percy Lefroy 
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Mapleton, and posted this alongside a description of the miss-

ing man on a reward poster, in an attempt to track down and 

apprehend the suspect.6 In 1888, Dr F Gordon Brown, one of 

the doctors who examined the bodies of the victims of Jack 

the Ripper in London, made annotated illustrations/sketches 

of the body at the scene in order to record the evidence.4 In 

1911, an artist’s impression of Dr Crippin was released by 

the Metropolitan Police and he was identified as a passenger 

on board a transatlantic liner.7 US artists were frequently 

employed to record the memories of witnesses of crimes in the 

1920s. The FBI used a commercial artist to produce a sketch 

of the Wall Street bomber from the memory of a witness from 

a nearby blacksmith’s shop.4 The sketch was instrumental 

in the apprehension and arrest of the offender. Since then, 

police artists have routinely been employed to interview wit-

nesses and produce composite sketches in order to facilitate 

recognition and apprehension.8 The use of forensic artists for 

facial composite work is more widespread in the USA than 

in Europe, and the International Association of Identification 

includes a section for forensic artists with accreditation.9 It 

was clear to law enforcement officers that artists could be used 

for this kind of work, as portrait artists understand faces in 

a way that enables them to depict a person in a realistic and 

believable manner, and drawing from the recall of a witness 

or creating an aged image of a person from a photograph 

requires skills most commonly observed in artists. In addi-

tion, this kind of artwork was utilized as an investigative tool 

rather than directly for identification and was not expected to 

be presented in a court of law as evidence.

There has also been a long history of scientists collabo-

rating with artists in order to depict the faces of unidenti-

fied bodies. This technique has become known as facial 

reconstruction/approximation/restoration, and the resulting 

facial depiction is posted to the public in order to facilitate 

recognition and generate names from which the body can be 

identified.10,11 Early examples of this work include anatomists 

or anthropologists collaborating with sculptors or artists12–14 

or individuals who demonstrated both art and science skills 

and knowledge.10,15 The balance of art and science in this 

field has been well debated,4,16–20 but it is clear that elements 

of both are utilized by practitioners.

Eventually, the scientific community began to look at 

these techniques in more detail, and inevitably computer 

technology was applied in order to create less subjective 

methods that did not rely as heavily on practitioner training 

and where scientific standards could be utilized. Researchers 

with psychology and computer science interests created more 

standardized methods for composite production, starting 

with the Photofit system in the UK,21 the Identikit system 

in the USA,22 E-FIT system,23 and EvoFIT.24 These systems 

relied on image databases rather than the mind of the artist, 

produced faces of more consistent quality, and utilized psy-

chology research to produce the most effective recall using 

a standardized process, such as the cognitive interview.25–27 

As digital technology advanced, the facial images produced 

became more and more realistic, and research results suggest 

that the resulting recognition from these images has improved 

steadily over the last 15 years.28 In part, these systems have 

put the forensic artist out of business, as the practitioner does 

not require extensive training and in theory, ordinary police 

officers can be employed to carry out this work alongside 

their usual law enforcement duties.

Computer scientists also turned their attention to facial 

depiction from human remains to create more reliable and 

reproducible images, and this has progressed within the 

digital world through the use of three-dimensional modeling 

systems,29 automated systems,30–33 and haptic interfaces.34,35 

Some of these systems have been tested in blinded studies36,37 

and some have been successfully utilized in forensic 

 investigations and presented as forensic evidence in a court 

of law.38 In parallel with the creation of digital systems and 

automated software, there has been an increase in the pub-

lication of scientific standards developed from the clinical 

imaging data of living subjects18,39,40 and the development of 

professional guidelines.41

Forensic art as expert evidence
As forensic science progressed in parallel with advances in com-

puter technology, the fields associated with artists came under 

fire for being subjective, and forensic art became a controversial 

term.42,43 The application of art to a court of law is seen by some 

as unscientific and it became regarded as a pseudoscience. This 

was in part exacerbated by the lack of training in the forensic 

art field, the wide range of professional skills demonstrated by 

practitioners, and the paucity of standards for practice.42,43 In 

addition, the forensic art field attracted cranks and charlatans, 

with some practitioners promoting a public smoke screen, 

depicting themselves as mind readers or psychics. This may 

be due to the high profile nature of this work, associated with 

media interest, leading to some degree of fame for successful 

practitioners. Even the name used to describe facial depiction 

from human remains became controversial, with different calls 

for facial approximation, reconstruction, and restoration, with 

each proponent attempting to suggest that their process was 

more scientific and less artistic than the next,42–45 effectively 

erasing the role of the artist from any discussion.
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However, forensic evidence has been placed under the 

microscope.46,47 Within forensic evidence in general, numer-

ous miscarriages of justice, unreliable experts, and high 

profile disagreements between experts have created an 

atmosphere of mistrust in the court, and this has led to a 

number of key reforms and investigations.48–51 For forensic 

evidence to be considered admissible in a US court, it must 

now fulfil a number of important criteria that include the use 

of accepted standards, peer review and publication of the 

theory and/or method, known error rates, general acceptance 

by the wider scientific community, and justifiable conclu-

sions.52,53 In England and Wales, expert evidence is broadly 

considered in relation to these criteria,54 and these criteria 

do not fit well with artistic practice. Even forensic material 

that is thought to be investigative rather than evidential may 

now be expected to follow the same levels of subjectivity, 

reliability, and justification.55

So where does the field of forensic art currently stand 

and what does the future hold for artists in such a science-

orientated field where subjectivity and creativity are not 

considered to be admirable qualities for forensic evidence?

One would expect the forensic artist to have become a 

historical curiosity, but while computers are objective, reliable, 

and reproducible, they are, as yet, not capable of replicating 

the ingenuity, knowledge, and variability of the artist, and 

facial images created by artists produce a greater response 

from the public than computer-generated images.56 Many 

computer systems produce floating faces without a head, hair, 

or neck,32,57 and these images do not connect with the observer 

in the same way as a face produced by an artist. In addition, 

the faces produced by computer systems are definitive and 

inflexible. Many of the facial depiction systems ultimately 

require final artistic interpretation in order to present a realistic 

and effective facial image or to present areas of uncertainty 

and multiple possibilities. In addition, many of the facial 

depiction systems are more successful when the practitioner 

has art skills58 and when a comprehensive methodology is 

followed.31 Finally, forensic artists regularly present admis-

sible evidence in US courts in relation to facial composites, 

and research suggests that the cognitive interview process is 

more aligned to artistic skills56 and artists can leap “uncanny 

valley” in a way that computers cannot.

The uncanny valley was described more than 40 years 

ago by Masahiro Mori, a robotics professor at the Tokyo 

Institute of Technology, and related to people’s reactions to 

fake humans.59 In particular, he hypothesized that a person’s 

response to a fake human face would abruptly shift from 

empathy to revulsion as it approached, but failed to attain, 

a lifelike appearance. This descent into eeriness is known 

as the “uncanny valley” or “bukimi no tani”. Facial images 

produced by computer systems run the risk of descending 

into uncanny valley as the level of realism increases, and 

although this phenomenon is frequently observed in rela-

tion to computer graphics/animation,60–63 and photoediting 

and robotics,64,65 it is rarely noted in relation to still facial 

images/models produced by artists.62 In fact, quite the oppo-

site is often encountered, and the faces artists produce are 

more easily accepted as human. The sculptor Duane Hanson 

makes highly realistic sculptures of people, to play with the 

confusion of the viewer who often mistakes the sculpture 

for a real person.60 “The Jogger” (http://www.saatchigallery.

com/artists/artpages/duane_hanson_jogger.htm) depicts a 

middle-aged man in pain sitting on the floor, and a typical 

audience will instinctively gather around to offer help. Ron 

Mueck is another sculptor who plays with realism and scale 

depicting extremely realistic people in a contrasting scale 

to the viewers; enormous women in bed taking up most of 

a room or tiny people standing as if in conversation on a 

platform (http://www.theatlantic.com/photo/2013/10/the-

hyperrealistic-sculptures-of-ron-mueck/100606/). These 

artists do not struggle to represent a lifelike human and offer 

a deeper understanding than computer scientists can  replicate. 

Indeed, current pioneering computer science research 

utilizes artists in order to try and understand, and produce 

 realistic faces. Even researchers who are using DNA analysis 

to predict facial appearance are utilizing digital artists in the 

generation of a realistic facial image.66,67 In addition, it is 

established that humans can recognize familiar faces even 

with extreme changes in perspective, proportions, distortions, 

and lighting,68 and automated systems are not able to toler-

ate the same distortions and cannot replicate the recognition 

levels associated with familiar face recognition.

So how can art be applied to a forensic investigation in 

the 21st century, compete with forensic science in rigor and 

admissibility, while retaining the insight of an artist? Some 

forensic artists are answering this question by following 

scientific standards and justifiable principles while utilizing 

artistic skills, their knowledge of faces, and the ability to 

produce flexible and believable faces to encourage recogni-

tion and facilitate identification. Those artists who cannot 

justify the decisions and processes followed and who fail 

to take on board scientific innovation or the scientists who 

cannot produce effective depictions and do not understand 

faces are falling by the wayside and professional bodies are 

beginning to appreciate the necessity for training, compe-

tency, and rigor within the field.41
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Best practice for forensic art
There are a number of recent research studies that have 

changed the way facial depictions should be produced and 

have created a more effective and justifiable process for use 

in forensic investigation. In relation to facial composites, the 

following research results should be considered:

 1.  Eyewitnesses have better facial recall when the cognitive 

interview is utilized.26,27

 2.  Where more than one eyewitness produces a composite 

of the same person, then an average of these composites 

will be more effective than any single composite69,70 for 

recognition.

 3.  High detail facial images may not be any more effective 

than low detail facial images.68,71

 4.  Configural relationships in a face can be altered and the 

face will still be recognizable.68

 5.  Pigmentation cues are as important as shape to face 

recognition.68,72

 6.  Facial features presented on their own may be enough 

for recognition, especially eyebrows and eyes.68,73

 7.  Caricatured faces are better recognized than accurate 

faces.68,74,75

 8.  Facial features are processed holistically68 and one 

feature can affect the recognition of another feature in 

a single facial image.

 9.  Faces are better recognized when lit from above to 

simulate daylight.76,77

10.  Faces are better recognized in three-quarter view78,79 or 

a moving view.80–82

11.  The correct hairstyle can be an extremely powerful cue 

for recognition.83–85

12.  Cropped images of faces are more effective than whole 

head images.56,86

There are a number of recent research studies that have 

changed the way facial depictions from human remains 

should be produced. Feature prediction methods should be 

utilized where the method has been verified on different 

populations and only employed for the relevant ethnic groups. 

The following research results should be considered:

1. The nose has now been shown to be one of the most 

accurate features predicted by skeletal assessment. 

Studies utilizing living computed tomographic data 

suggest that the following areas of the nose can be pre-

dicted with reliability and these have been tested in blind 

studies:39

•	 Nasal prominence87–89

•	 Nostril position4,39,90

•	 Nasal base angle87,88

•	 Nasal width regardless of ethnic group39,87

•	 Nasal tip shape39,91–93

•	 Nasal profile39,87

2. Aspects of the eyes can be predicted from assessment of 

the orbital bones, brow, and zygomatic bones. Multiple 

studies concur that the following orbital characteristics 

can be predicted with reliability:

•	 Eyeball prominence94–96

•	 Eyeball position in the orbit from frontal view97–99

•	 Mean globe and iris diameters97

•	 Eyelid fold position97,100,101

3. The mouth can be predicted from assessment of the teeth 

and dental occlusion. The following mouth characteristics 

can be predicted with reliability:

•	 Chelion position/mouth width42,100,102,103

•	 Fissure height87,104

•	 Lip occlusion87,105–107

4. In forensic scenarios, the amount of known appearance 

detail will be different for each investigation and some 

scenes will reveal details such as facial hair, skin color, 

eye color, hair, or clothing, while others offer no detail 

other than skeletal appearance. Even where some details 

are known, there may be possible variation to the appear-

ance (eg, white skin can vary from fair to olive, and long 

hair can be worn loose or tied up) and these variations may 

have a great effect upon resemblance and recognition.18

5. Incorrect surface detail, such as hairstyle, glasses and 

facial hair, can have an alarmingly strong negative effect 

upon recognition levels.83–85 Blurring of hair style in the 

final facial depiction may facilitate recognition.85

6. Faces are more difficult to recognize without surface 

detail.108

7. Skin color, eye color, and hair color cannot be predicted 

from visual skeletal assessment.18 DNA analysis may 

provide these details. Without this knowledge, the facial 

depiction images should be produced in black and white 

to facilitate recognition.

8. Faces are better recognized when lit from above to simu-

late daylight.76,77

9. Faces are better recognized in three-quarter view or a 

moving view.78–82

10.  Cropped images of faces are more effective than whole 

head images.56,86

11.  High detail facial images may not be any more effective 

than low detail facial images.68,71

Forensic artists have not been accustomed to consider-

ing themselves as experts or producing court reports in 

relation to their work, and where forensic artists routinely 
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give evidence, it has been as investigative material rather 

than probative evidence. This is no longer a luxury that 

can be afforded by the forensic artist community, in light 

of changes to the expectation of the court in relation to 

evidential and investigative material. Whether or not the 

expert/report is utilized in court, it should become routine 

for all forensic art work to be produced following expert 

witness guidelines and accompanied by a report to enable 

the court to understand the material produced. These reports 

should follow the requirements associated with the law of 

the country and fulfil all necessary regulations, codes of 

practice, and legal process. In the UK, the Crown Prosecu-

tion Service produced a Guidance Booklet for Experts 

in 2010,109 which provides a practical guide to preparing 

expert evidence.

Forensic artists may be considered as experts in an inves-

tigation and, as such, have an overriding duty to assist the 

court and this will include obligations relating to disclosure. 

These obligations take precedence over any internal codes 

of practice or professional standards, and it is important for 

forensic artists to know that they cannot be excluded from 

these duties and obligations and a failure to comply may have 

a negative effect upon the investigation and any conviction, 

loss of professional reputation, and potential civil action. If 

forensic art is to be taken seriously as a forensic discipline, 

artists who work in police investigations should follow 

the same procedures and regulations as any other forensic 

expert and be accountable to the court. This means that 

the methodology utilized to produce each facial depiction 

needs to be described in full and justified with publication, 

peer acceptance, and error rates. Any assumptions made by 

the artist (otherwise interpreted as artistic license) must be 

highlighted to the court, in order for the court to fully under-

stand and appreciate the depiction produced. Artists should 

not be afraid to describe their interpretations and analysis. 

Forensic art is no more “creative” than many other forensic 

disciplines that involve some element of interpretation, such 

as forensic anthropology or odontology, where the “most 

likely” classification is determined through measurements 

and visual assessment.110

However, there are still scientists in this field who cannot 

understand the role of the artist and who refuse to accept that 

there is a future for these methods unless they are exclusive 

to the world of science. It would be preferable for the future 

if scientists and artists found a way to work together and 

understand variant approaches to the same challenges. This 

approach has produced significant steps forward in the field 

of craniofacial superimposition, where computer scientists, 

biological anthropologists, and forensic artists have collabo-

rated to produce best practice, evaluation, and practitioner 

standards.111–113 If standardized professional practice can 

be developed for forensic art, then the less able and rigorous 

practitioners will be encouraged to change practice or leave 

the profession, and the court can rely on this evidence as 

rigorous and consistent.
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References
 1. Hirt M, Kovac P. [History of forensic medicine: First part: General 

sources of forensic medicine in Europe from the ancient times]. Soud 
Lek. 2013;50(2):23–25. Czech.

 2. Gunn A. Essential Forensic Biology. 2nd ed. Chichester, UK: John 
Wiley & Sons; 2011.

 3. Stevenson A, Waite M, editors. Concise Oxford English Dictionary. 
Oxford, UK: Oxford University Press; 2011.

 4. Taylor KT. Forensic Art and Illustration. New York, NY, USA: CRC 
Press; 2001.

 5. Bailey BAM. Forensic art: project EDAN and the Doe network. 
 Forensic Magazine. 2008;5:18–22.

 6. Skinner K, Fido M, Moss A. Percy LeFroy Mapleton. Available from: 
http://www.historybytheyard.co.uk/percy_lefroy_mapleton.htm. 
Accessed February 24, 2015.

 7. Davies G, Valentine T. Facial composites: forensic utility and psycho-
logical research. In: Lindsay RCL, Ross DF, Read JD, Toglia MP, editors. 
Handbook of Eyewitness Psychology: Memory for People. Mahwah, NJ, 
USA: Erlbaum; 2006.

 8. Heafner HJ. Police composite art, facial reconstruction and other 
 techniques. Journal of Forensic Identification. 1966;46:223–238.

 9. International Association of Identification. Forensic art discipline. Avail-
able from: https://www.theiai.org/disciplines/art/index.php. Accessed 
July 14, 2015.

 10. Prag J, Neave RAH. Making Faces. London, UK: British Museum Press; 
1997.

 11. Wilkinson CM. Forensic Facial Reconstruction. Cambridge, UK: 
Cambridge University Press; 2004.

 12. His W. Anatomische Forshungen uber Johann Sebastian Bach’s  Gebiene 
und Autlitz nebst Bemerkungen uber dessen Bilder [Anatomical analysis 
of the skeleton of Johan Sebastian Bach together with remarks relating to 
the portraits]. Abhandld.  Math-phys. Classe der Konigl. Sach Gesellsch. 
d. Wissensch. 1895;22: 38–20. German.

 13. Kollman J, Buchly W. Die Persistenz der Rassen und die Reconstruction 
der Physiognomie prahistorischer Schadel [The persistence of race and 
the reconstruction of the physiognomy of a prehistoric skull]. Archives 
fur Anthropologie. 1898;25:329–359. German.

 14. Snow CC, Gatliff BP, McWilliams KR. Reconstruction of facial features 
from the skull: an evaluation of its usefulness in forensic anthropology. 
Am J Phys Anthropol. 1970;33:221–227.

 15. Gerasimov MM. Face Finder. London, UK: Hutchinson Press; 1971.
 16. Suk V. [Fallacies of anthropological identifications and reconstructions: 

a critique based on anatomical dissections]. Publications de al Facultae 
des Sciences de l’Universitae Masaryk Brno. 1935;207:1–18. Czech.

 17. Stephan CN. Anthropological facial ‘reconstruction’ – recognizing the 
fallacies, ‘unembracing’ the errors, and realizing method limits. Sci 
Justice. 2003;43:193–200.

 18. Wilkinson CM. Facial reconstruction – anatomical art or artistic 
anatomy? J Anat. 2010;216:235–250.

 19. Polić L, Petaros A, Cuculić D, Bosnar A. Forensic facial  reconstruction – 
between art and science. Medicina Fluminensis. 2012;48:30–40. Croatian.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.historybytheyard.co.uk/percy_lefroy_mapleton.htm
https://www.theiai.org/disciplines/art/index.php


Research and Reports in Forensic Medical Science 2015:5submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

22

wilkinson

 20. Stephan CN. Facial approximation – from facial reconstruction synonym 
to face prediction paradigm. J Forensic Sci. 2015;60:566–571.

 21. Penry J. Photo-Fit. Police J. 1970;43:307.
 22. McDonald HC. The Identi-Kit Manual. Santa Ana, CA, USA: Townsend 

Company (Identi-Kit Division); 1960.
 23. Aspley Ltd. E-fit. Hatfield, UK: Aspley Limited; 1993.
 24. Frowd CD, Hancock PJ, Carson D. EvoFIT: a holistic, evolutionary facial 

imaging technique for creating composites. ACM Trans Appl Percept. 
2004;1:19–39.

 25. Fischer RP, Geiselman RE. Memory-Enhancing Techniques for Inves-
tigative Interviewing: The Cognitive Interview. Springfield, IL, USA: 
Charles C Thomas; 1992.

 26. Fischer RP, McCauley MR, Geiselman RE. Improving eyewitness 
testimony with the cognitive interview. In: Ross D, Read JD, Toglia M,  
editors. Adult Eyewitness Testimony: Current Trends and Develop-
ments. New York, NY, USA: Cambridge University Press; 1994.

 27. Frowd CD, Bruce V, Smith AJ, Hancock PJ. Improving the quality of 
facial composites using a holistic cognitive interview. J Exp Psychol 
Appl. 2008;14:276–287.

 28. Frowd CD, Jones S, Fodarella C, et al. Configural and featural informa-
tion in facial-composite images. Sci Justice. 2014;54:215–227.

 29. Kähler K, Haber J, Seidel HP. Reanimating the dead: reconstruc-
tion of expressive faces from skull data. ACM Trans Graph. 2003;22: 
554–561.

 30. Moss JP, Linney AD, Grindrod SR, Arridge SR, Clifton JS. Three-
 dimensional visualization of the face and skull using computerized tomog-
raphy and laser scanning techniques. Eur J Orthod. 1987;9:247–253.

 31. Quatrehomme G, Balaguer T, Staccini P, Alunni-Perret V. Assessment of 
the accuracy of three-dimensional manual craniofacial reconstruction: 
a series of 25 controlled cases. Int J Legal Med. 2007;121:469–475.

 32. Claes P, Vandermeulen D, De Greef S, Willems G, Suetens P. 
 Craniofacial reconstructi on using a combined statistical model of face 
shape and soft tissue depths: methodology and validation. Forensic Sci 
Int. 2006;159 Suppl 1:S147–S158.

 33. Shrimpton S, Daniels K, de Greef S, et al. A spatially-dense regression 
study of facial form and tissue depth: Towards an interactive tool for 
craniofacial reconstruction. Forensic Sci Int. 2014;234:103–110.

 34. Wilkinson CM. Virtual sculpture as a method of computerized facial 
reconstruction. In: Proceedings of the 1st International Conference on 
Reconstruction of Soft Facial Parts. Potsdam, Germany; 2003:17–18.

 35. Mahoney G, Wilkinson CM. Computer-generated facial depiction. In: 
Wilkinson CM, Rynn C, editors. Craniofacial Identification.  Cambridge, 
UK: Cambridge University Press; 2012.

 36. Wilkinson C, Rynn C, Peters H, Taister M, Kau CH, Richmond S.  
A blind accuracy assessment of computer-modeled forensic facial 
reconstruction using computed tomography data from live subjects. 
Forensic Sci Med Pathol. 2006;2:179–187.

 37. Lee WJ, Wilkinson CM, Hwang HS. An accuracy assessment of forensic 
computerized facial reconstruction employing cone-beam computed 
tomography from live subjects. J Forensic Sci. 2012;57:318–327.

 38. BBC News. Corstorphine Hill trial: James Dunleavy guilty of killing 
his mother. BBC News On-line. January 17, 2014. Available from: 
http://www.bbc.co.uk/news/uk-scotland-edinburgh-east-fife-25776991. 
Accessed March 29, 2015.

 39. Rynn C, Wilkinson CM, Peters HL. Prediction of nasal morphology 
from the skull. Forensic Sci Med Pathol. 2010;6:20–34.

 40. Davy-Jow SL, Decker SJ, Ford JM. A simple method of nose tip shape 
validation for facial approximation. Forensic Sci Int. 2012;214:208.
e1–e3.

 41. Richardson J, Stahl D, Deal M, Lowe S. Standards and guidelines for 
forensic art and facial identification. Forensic Art Subcommittee of 
the International Association for Identification; 2010. Available from: 
http://192.185.86.25/disciplines/art/ForensicArtGuidelinesSGFAFI1st
Ed.pdf. Accessed February 23, 2015.

 42. Stephan CN, Henneberg M. Predicting mouth width from inter-canine 
width – a 75% rule. J Forensic Sci. 2003;48:725–727.

 43. Stephan CN. Facial approximation – from facial reconstruction synonym 
to face prediction paradigm. J Forensic Sci. 2015;60:566–571.

 44. Haglund WD, Reay DT. Use of facial approximation techniques in 
identification of Green River serial murder victims. Am J Forensic Med 
Pathol. 1991;12:132–142.

 45. Wilkinson CM. Facial anthropology and reconstruction. In: Thompson T,  
Black S. Forensic Human Identification: An Introduction. Boca Raton, 
FL, USA: CRC Press Inc.; 2007.

 46. Saks MJ, Koehler JJ. The coming paradigm shift in forensic identifica-
tion science. Science. 2005;309:892–895.

 47. Giannelli PC. Forensic science: under the microscope. Ohio North Univ 
Law Rev. 2008;34:315.

 48. Henry E. Expert evidence and miscarriages of justice: the English 
experience. Presentation at: Recent developments in the use of experts 
and the admissibility of expert evidence – an international perspective. 
Available from: http://www.qebholliswhiteman.co.uk/articles-pdfs/
expert-evidence.pdf. Accessed June 10, 2015.

 49. Giannelli PC. Forensic science reform. Available from: http://www.
texaslrev.com/wp-content/uploads/Giannelli-90-TLRSA-29.pdf. 
Accessed July 13, 2015.

 50. Laurin JE. Remapping the path forward: toward a systemic view of 
forensic science reform and oversight. Tex Law Rev. 2012;91:1051.

 51. Cole SA. Innocence crisis and forensic science reform. In: Zalman M, 
Carrano J, editors. Wrongful Conviction and Criminal Justice Reform: 
Making Justice. Heidelberg, Germany: Springer; 2014.

 52. Lesciotto KM. The impact of Daubert on the admissibility of forensic 
anthropology expert testimony. J Forensic Sci. 2015;60:549–555.

 53. Page M. The admissibility of forensic expert evidence. In: Bowers CM. 
Forensic Testimony: Science, Law and Expert Evidence. Philadelphia, 
PA, USA: Elsevier; 2013.

 54. Law Commission No 325. Expert Evidence in Criminal Proceedings in 
England and Wales. Available from: https://www.gov.uk/government/
uploads/system/uploads/attachment_data/f ile/229043/0829.pdf. 
Accessed June 10, 2015.

 55. Forensic Science Regulator. Legal Obligations; FSR-I-400; 2013. 
 Available from: https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/269812/LegalObligationsIssue2.pdf. 
Accessed July 13, 2015.

 56. Frowd CD, Carson D, Ness H, et al. Contemporary composite 
techniques: the impact of a forensically-relevant target delay. Legal 
and Criminological Psychology. 2005;10:63–81.

 57. Hill CM, Solomon CJ, Gibson SJ. Aging the human face – a statisti-
cally rigorous approach. In: The IEEE International Symposium on 
Imaging for Crime Detection and Prevention, 2005. ICDP 2005. 
2005;89–94.

 58. Helmer RP, Röhricht S, Petersen D, Möhr F. Assessment of the reliability 
of facial reconstruction. In: İşcan MY, Helmer RP, editors. Forensic 
Analysis of the Skull. New York, NY, USA: Wiley-Liss; 1993.

 59. Mori M. [The uncanny valley]. Energy. 1970;7:33–35. Japanese.
 60. Brenton H, Gillies M, Ballin D, Chatting D. The uncanny valley: does it 

exist. Paper presented at the 11th International Conference on Human 
Computer Interaction, July 22–27, 2005 Las Vegas, NV, USA.

 61. Gee FC, Browne WN, Kawamura K. Uncanny valley revisited. In: 
Robot and Human Interactive Communication, 2005. Available from: 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=1513772. 
Accessed July 13, 2015.

 62. Hanson D, Olney A, Prilliman S. Upending the uncanny valley. In: 
Proceedings of the National Conference on Artificial Intelligence. 
Cambridge, MA, USA; MIT Press; 2005.

 63. MacDorman KF, Ishiguro H. Opening Pandora’s uncanny Box: Reply to 
commentaries on “The uncanny advantage of using androids in social 
and cognitive science research”. Interact Stud. 2006;7(3):361–368.

 64. Canamero L. Did Garbo care about the uncanny valley? Commentary 
to KF MacDorman and H Ishiguro. In: The uncanny advantage of using 
androids in cognitive and social science research. Interact Stud. 2006; 
7(3):355–359.

 65. Chaminade T, Hodgins JK. Artificial agents in social cognitive sciences. 
Interact Stud. 2006;7:347–353.

 66. Claes P, Liberton DK, Daniels K, et al. Modeling 3D facial shape from 
DNA. PLoS Genet. 2014;10:e1004224.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
J Forensic Sci
Frowd CD
Bruce V
http://www.bbc.co.uk/news/uk-scotland-edinburgh-east-fife-25776991
http://192.185.86.25/disciplines/art/ForensicArtGuidelinesSGFAFI1stEd.pdf
http://192.185.86.25/disciplines/art/ForensicArtGuidelinesSGFAFI1stEd.pdf
http://www.qebholliswhiteman.co.uk/articles-pdfs/expert-evidence.pdf
http://www.qebholliswhiteman.co.uk/articles-pdfs/expert-evidence.pdf
http://www.texaslrev.com/wp-content/uploads/Giannelli-90-TLRSA-29.pdf
http://www.texaslrev.com/wp-content/uploads/Giannelli-90-TLRSA-29.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/229043/0829.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/229043/0829.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/229043/0829.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/269812/LegalObligationsIssue2.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/269812/LegalObligationsIssue2.pdf
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=1513772


Research and Reports in Forensic Medical Science 2015:5 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

23

Forensic art

 67. Aldhous P. Genetic mugshot creates faces from nothing but DNA. New 
Scientist, March 20, 2014. Available from: https://www.newscientist.
com/article/mg22129613.600-genetic-mugshot-recreates-faces-from-
nothing-but-dna. Accessed February 23, 2015.

 68. Sinha P, Balas B, Ostrovsky Y, Russell R. Face recognition by humans: 
nineteen results all computer vision researchers should know about. 
Proceedings of the IEEE. 2006;94:1948–1962.

 69. Bruce V, Ness H, Hancock PJ, Newman C, Rarity J. Four heads are 
better than one: combining face composites yields improvements in 
face likeness. J Appl Psychol. 2002;87:894–902.

 70. Valentine T, Davis JP, Thorner K, Solomon C, Gibson S. Evolving 
and combining facial composites: between-witness and within-witness 
morphs compared. J Exp Psychol Appl. 2010;16:72–86.

 71. Yip A, Sinha P. Role of color in face recognition. Perception. 2002;31: 
995–1003.

 72. Bruce V, Langton S. The use of pigmentation and shading information 
in recognizing the sex and identities of faces. Perception. 1994;23: 
803–822.

 73. Sadr J, Jarudi I, Sinha P. The role of eyebrows in face recognition. 
Perception. 2003;32:285–293.

 74. Benson PJ, Perrett DI. Perception and recognition of photographic 
quality facial caricatures: implications for the recognition of natural 
images. Eur J Cogn Psychol. 1991;3:105–135.

 75. Brennan SE. The caricature generator. Leonardo. 1985;18:170–178.
 76. Johnston A, Hill H, Carman N. Recognising faces: effects of 

lighting direction, inversion, and brightness reversal. Perception. 
1992;21:365.

 77. Liu CH, Collin CA, Chaudhuri A. Does face recognition rely on encod-
ing of 3-D surface? Examining the role of shape-from-shading and 
shape-from-stereo. Perception. 2000;29:729–743.

 78. Miyakoshi M, Kanayama N, Nomura M, Iidaka T, Ohira H. ERP 
study of viewpoint-independence in familiar-face recognition. Int J 
Psychophysiol. 2008;69:119–126.

 79. Laeng B, Rouw R. Canonical views of faces and the cerebral 
hemispheres. Laterality. 2001;6:193–224.

 80. Knight B, Johnston A. The role of movement in face recognition. Vis 
Cogn. 1997;4:265–273.

 81. Hancock PJB, Bruce V, Burton AM. Recognition of unfamiliar faces. 
Trends Cogn Sci. 2000;4:330–337.

 82. Lander K, Chuang L. Why are moving faces easier to recognize? Vis 
Cogn. 2005;12:429–442.

 83. Andrews TJ, Davies-Thompson J, Kingstone A, Young AW. Inter-
nal and external features of the face are represented holistically 
in face-selective regions of visual cortex. J Neurosci. 2010;30: 
3544–3552.

 84. Sinha P, Poggio T. I think I know that face. Nature. 1996;384:404.
 85. Frowd CD, Herold K, McDougall M, et al. Hair today, gone  tomorrow: 

holistic processing of facial-composite images. J Exp Psychol Appl. 
2012. Available from: http://core.ac.uk/download/pdf/1442463.pdf. 
Accessed August 3, 2015.

 86. Frowd CD, Skelton F, Atherton C, et al. Recovering faces from memory: 
The distracting influence of external facial features. J Exp Psychol 
Appl. 2012;18:224–238.

 87. Gerasimov MM. The Reconstruction of the Face from the Basic Structure 
of the Skull. (Translation by Tshernezky) 1955.

 88. Rynn C. Craniofacial Approximation and Reconstruction: Tissue Depth 
Patterning and the Prediction of the Nose [PhD dissertation]. Dundee, 
Scotland: University of Dundee; 2006.

 89. Rynn C, Wilkinson CM. Appraisal of traditional and recently proposed 
relationships between the hard and soft dimensions of the nose in profile. 
Am J Phys Anthropol. 2006;130:364–373.

 90. George RM. The lateral craniographic method of facial reconstruction. 
J Forensic Sci. 1987;32:1305–1330.

 91. Selzter AP. The nasal septum: plastic repair of the deviated septum 
associated with a deflected tip. Arch Otolaryngol. 1944;40:433–444.

 92. Gray L. The deviated septum – aetiology. J Laryngol Otol. 1965;79: 
567–575.

 93. Weaver F, Bellinger DH. Bifid nose associated with midline cleft of 
the upper lip. Arch Otolaryngol. 1946;44:480–482.

 94. Warwick R. Eugene Wolff’s Anatomy of the Eye and Orbit. 7th ed. 
Philadelphia, PA, USA: WB Saunders Co; 1976.

 95. Stephan CN. Facial approximation: globe projection guideline falsified 
by exophthalmometry literature. J Forensic Sci. 2002;47:730–735.

 96. Wilkinson CM, Mautner SA. Measurement of eyeball protrusion and its 
application in facial reconstruction. J Forensic Sci. 2003;48:12–16.

 97. Whitnall SE. The Anatomy of the Human Orbit. London, UK: Oxford 
Medical Publications; 1921.

 98. Stephan CN, Davidson PL. The placement of the human eyeball 
and canthi in craniofacial identification. J Forensic Sci. 2008;53: 
612–619.

 99. Stephan CN, Huang AJ, Davidson PL. Further evidence on the ana-
tomical placement of the human eyeball for facial approximation and 
craniofacial superimposition. J Forensic Sci. 2009;54:267–269.

 100. Balueva T, Veselovskaya E, Kobyliansky E. Craniofacial reconstruc-
tion by applying the ultrasound method in live human populations. Int 
J Anthropol. 2009;24:87–111.

 101. Rynn C, Balueva T, Veselovskaya E. Relationships between the skull and 
face. In: Wilkinson CM, Rynn C, editors. Craniofacial Identification.  
Dundee, Scotland: University of Dundee; 2012.

 102. Krogman WM, Iscan MY. The Human Skeleton in Forensic Medicine. 
Springfield, IL, USA: Charles C Thomas 1986.

 103. Stephan CN, Murphy SJ. Mouth width prediction in craniofacial identi-
fication: cadaver tests of four recent methods, including two techniques 
for edentulous skulls. J Forensic Odontotstomatol. 2008;26:2–7.

 104. Angel JL. Restoration of head and face for identif ication. In: 
Proceedings of Meetings of American Academy of Forensic  Science. 
St Louis, MO, USA: American Academy of Forensic Science; 1978.

 105. Koch R, Gonzales A, Witt E. Profile and soft tissue changes during 
and after orthodontic treatment. Eur J Orthod. 1979;1:193–199.

 106. Holdaway RA. A soft tissue cephalometric analysis and its use in 
orthodontic treatment planning. Part I. Am J Orthod. 1983;84:1–28.

 107. Denis LK, Speidel TM. Comparison of three methods of profile change 
prediction in the adult orthodontic patient. Am J Orthod Dentofacial 
Orthop. 1987;92:396–402.

 108. Bruce V, Healey P, Burton M, Doyle T, Coombes A, Linney A. 
 Recognising facial surfaces. Perception. 1991;20:755–769.

 109. Crown Prosecution Services. Guidance Booklet for Experts. May, 
2010. Available from: https://www.cps.gov.uk/legal/assets/uploads/
files/Guidance_for_Experts_-_2010_edition.pdf. Accessed July 14, 
2015.

 110. Thompson T, Black S, editors. Forensic Human Identification:  
An Introduction. Boca Raton, FL, USA: CRC Press; 2010.

 111. Huete MI, Ibáñez O, Wilkinson C, Kahana T. Past, present, and future 
of craniofacial superimposition: literature and international surveys. 
Leg Med (Tokyo). 2015;17:267–278.

 112. Campomanes-Álvarez BR, Ibáñez O, Navarro F, et al. Computer vision 
and soft computing for automatic skull-face overlay in craniofacial 
superimposition. Forensic Sci Int. 2014;245:77–86.

 113. New Methodologies and Protocols of Forensic Identification by 
Craniofacial Superimposition (MEPROCS) [webpage on the Internet]. 
Mieres, Asturias: European Centre for Soft Computing; 2014. Available 
from: http://www.meprocs.eu/. Accessed August 3, 2015.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.newscientist.com/article/mg22129613.600-genetic-mugshot-recreates-faces-from-nothing-but-dna
https://www.newscientist.com/article/mg22129613.600-genetic-mugshot-recreates-faces-from-nothing-but-dna
https://www.newscientist.com/article/mg22129613.600-genetic-mugshot-recreates-faces-from-nothing-but-dna
http://core.ac.uk/download/pdf/1442463.pdf
https://www.cps.gov.uk/legal/assets/uploads/files/Guidance_for_Experts_-_2010_edition.pdf
https://www.cps.gov.uk/legal/assets/uploads/files/Guidance_for_Experts_-_2010_edition.pdf
http://www.meprocs.eu/


Research and Reports in Forensic Medical Science

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/research-and-reports-in-forensic-medical-science-journal

Research and Reports in Forensic Medical Science is an international, 
peer-reviewed, open access journal publishing original research, reports, 
reviews and commentaries on all areas of forensic medical science. The 
manuscript management system is completely online and includes a 

very quick and fair peer-review system. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.

Research and Reports in Forensic Medical Science 2015:5submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

24

wilkinson

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com/research-and-reports-in-forensic-medical-science-journal
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


