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Abstract 

Identifying individuals is a major challenge for forensic 

investigators, as DNA and fingerprints are highly valuable, 

but are not always readily available at crime scenes. Lip prints 

could be used in this context since they are unique to each 

individual. Lip-print study (Cheiloscopy) is a reliable 

biometric technology and is considered a unique parameter 

for identification. This study was determined lip print patterns 

among samples of the Salah El-Din population in Iraq and 

distribution their pattern type of lip print by using a program 

in MATLAB. In this study, it was established that there are 

significant differences between populations, countries, and 

genders when it comes to the distribution of lip prints. 
Materials and Methods: A total of participants was 100 (50 

females & 50 males) their ages more than 10 years old. The 

lip print was divided into six quadrants on white copy paper 

then examined with technology using the program in 

MATLAB to determine the classification of lip print types for 

pattern distribution. Lip print was recorded by the usage of 

red natural color and healthy, white copy papers, and tissue 

paper, the obtained prints were first examined and later 

analyzed and interpreted.  

Results: This study discovered that no two samples from the 

same family have identical lip-print patterns. Females had the 

greatest recorded pattern of groove type I (long vertical 

grooves), whereas males had the highest recorded pattern of 

groove type II (branched grooves). This pattern was most 

observed in the lower middle region. The present study 

proved that lip prints of males and females are different types 

in different countries.  
Conclusion: lip prints are unique for every individual even in 

between the family. Hence, Lip prints play a vital role as a 

supplementary tool in the personal identification of suspects 

or unknown identity. 

https://doi.org/10.25130/tjds.10.1.1
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Introduction:  

Any criminal investigation relies heavily 

on identification. It is nearly always not 

possible to collect DNA and fingerprints at 

the crime scene even though these 

methods have been proven time and time 

again. During such circumstances, 

different techniques are required. 

Researchers are using wrinkles on the lips 

to detect crimes. The imprints produced by 

the lip are termed “lip print”. These are 

less commonly used in forensic studies but 

have significant value in crime 

investigations.  

"Cheiloscopy" is defined as the scientific 

study of the various patterns of wrinkles 

and grooves visible on the labial mucosa, 

and it is derived from the Greek phrase 

wrinkles and grooves, these are the cells 

that are located between the inner labial 

mucosa and the outer ectodermal tissue of 

the lip (1-3). The purpose of forensic 

dentistry is to include objective scientific 

data in legal proceedings by analyzing, 

reviewing, and evaluating dental evidence. 

Moreover, forensic dentists must have 

knowledge of several disciplines, since 

dental records can be used to identify an 

individual or to prove neglect, fraud, or 

abuse by the authorities. Three types of 

dental identification exist (4,5): 

(a) Comparative identification, where one 

compares antemortem with postmortem 

dental records to determine whether they 

belong to the same person. 

(b) The use of dental data to narrow down 

the search for a deceased individual when 

antemortem records and other records 

pertaining to the subject's identity are 

unavailable. 

(c) Identification of victims after 

catastrophes or mass disasters. 

Research has shown that lip prints can 

identify individuals and that humans can 

be identified by their lips (6-9). 

 

Identification of lip prints goes back to 

1902 when Fischer, an anthropologist 

described them as the furrows on the red 

part of human lips. Later in 1932, lip 

prints were recommended for personal 

identification and criminal investigations 

by famous Edmond Locard, a French 

criminologist (1). In 1970, Suzuki K. and 

Tsuchihashi Y. studied lip print patterns in 

107 families and gave a classification to 

identify different lip print patterns. It has 

been observed that lip prints can be 

identified as early as the sixth week of 

intrauterine life and they do not change 

during the life of an individual. Even after 

trauma, inflammation, and diseases like 

herpes they recover and can be identified 

without any defect. Like fingerprints,  

lip prints are unique to every  

individual (1,2,4,5,9,10). Two Japanese 

scientists, Tsuchihashi and Suzuki, 

discovered that each person has a unique 

lip. They also suggested a lip print 

classification, which is currently the most 

commonly used classification in the 

literature (11). Modern techniques of crime 

detection have made criminals aware that 

they should take precautions, such as 

gloves. Criminals cannot be positively 

identified with such accurate methods as 

fingerprint analysis. Investigators may use 

cheiloscopy as supporting evidence in 

some cases (12) and a study of patterns of 

grooves among males and females could 

also help to determine gender (13). In this 

study, we specific lip print patterns for 

human identification, its uniqueness 

among males and females, and can be uses 

in crime scenes. Technology and its 

accuracy were integrated into this study 

instead of using estimation, microscopy, 

and enlarging the image using the 

magnifying glass, so the use of technology 

results in better results. In this study is 

determined the classification of lip print 

patterns Salah El-Din population in Iraq 

and comparative analysis with other 

countries with high accuracy by using 

computer science to analyzation images.   

 

Aim: 

We determined the lip print patterns 

among samples of the Salah El-Din 

population in Iraq and their distribution of 

pattern types using MATLAB.  

• The prime objective of the present 

study was to classify the type of 

lip print for the Salah El-Din 

population in Iraq and determine 

the different types of lip prints 

between gender of the population.  
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• Also, we can identify individuals 

from lip print due to the lip print 

unique for everyone as any 

biometric as fingerprint, DNA, 

and others. 

Materials and Methods: 
Samples: 

The study included 100 healthy 

individuals (50 males and 50 females) 

from the Salah El-Din population in Iraq, 

all of whom were over the age of ten. All 

the samples gave their informed consent. 

Inclusion Criteria: 

Only healthy samples were included in the 

study, which was free of diseases, 

soreness, oddity, or deformities. The study 

was conducted after approval from 

Dentistry/Tikrit University. 

A Guide to Recording Lip Prints:  

Individuals were provided with good 

status for recording lip prints, as illustrated 

in Fig. 1. Before the treatment, the 

participants' lips were wiped using tissue 

paper. Fig.1-A shows the materials that are 

used to take lip prints, dark-colored 

healthy) (White Lian) is a food color for 

foods) like rouge was put evenly using the 

brush. The sticky side of a 15 cm 

transparent cellophane strip was placed 

over the lips as indicated in Fig. 1-B  

and 1- C. The impression was formed by 

compressing softly from the middle to the 

corners of the lips while in the normal 

resting position. Later, we removed the 

imprint and put it onto a white paper for 

recording Fig. 1-D. We used a survey 

table sheet for each individual information 

as Fig. 1-E. After that, we collected all lip 

prints in the computer after scanner it to 

analyze, the final lip print as shown in 

Fig.1-F. 

 

An Analysis of The Lip Print: 

Fig. 2 shows the lip prints divided into six 

quadrants for analysis. UR is the upper 

right quadrant, UM is the upper middle 

quadrant, UL is the upper left quadrant, 

LL is the lower left quadrant, LM is the 

lower middle quadrant, and LR is the 

lower right quadrant. The computer 

studied the acquired prints first to select 

the best clear full print where the groove 

types could be observed and assessed. The 

bottom part was looked at independently 

to see whether there was a common 

pattern to the grooves. The numerical 

supremacy of the patterns determines the 

print analysis (14). Furthermore, the type 

that was repeated the most was called a lip 

print type. These data were independently 

entered into a software program called 

MATLAB, which describes how to 

analyze a person's lip print and identify 

them. Lip print patterns were classified 

according to Suzuki and Tsuchihashi's 

work (15,16). 

Classification of Patterns:  

Fig. 3 represented the classification of 

lines on lip print proposed by Suzuki and 

Tsuchihashi (15,16). 

 

Software: 

The lip print was examined using a 

program in a computer using MATLAB to 

reach for high accuracy and perfect 

classification by using the middle region 

of the lower lip (20 mm) because this 

portion is seen in most of the traces (17). 

We were dependent on classification 

based on Suzuki and Tsuchihashi studies 

as shown in Fig. 4. with the following 

steps: 

Step 1: Begin  

Step 2: For i=1 to 100 // i=the number of 

images. 

Step 3: Input image  

Step 4: Segmentation image into 6 parts 

as shown in Fig.2 

Step 5: Selection of the middle-lower part 

of the lip (20 mm) 

Step 6: Changes the image to a gray level  

Step 7: Smoothing image // to delete the 

noise from the image using the      

Gaussian algorithm for smoothing the 

image. 

Step 8: Applied threshold algorithm // to 

delete the background for an image 

Step 9: Applied the Skeleton algorithm 

for image // procedure to select the 

features of grooves using the following 

mask= [1 0 0 -1 -1 0 0 1]. 

Step 10: Classification Lip print // using 

the type of classification for Suzuki and 

Tsuchihashi. 

Step 11: Output image // Type (I, I’, II, 

III, IV, V). As shown in Fig. 5 the 

classification lip print using the above 

steps. 

Step 12: END. 
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Statistical Analysis 

It is decided to use the statistical package 

for social sciences (SPSS). A chi-square 

test and a t-test were administered for 

detailed analysis of the data. 

Fig. 6 Diagrammatic representations of the 

common classification types.  

 

Results: 
The generality of common lip patterns in 

the Salah El-Din population, in Iraq, was 

the type I (42%) followed by type I’ 

(20%), type II & V (14%), type III (10%), 

and IV (0%), in females as shown in  

Fig. 7. Type II accounts for (32%) of 

males, after type in I (28%), I' (18%), V 

(12%), III (10%) and IV (0%) as shown in 

Fig. 8.  Using the Chi-square test to 

determine gender dimorphism among the 

Salah El-Din population. It appears there 

is a difference between female lip prints 

and male lip prints, and that the common 

types of lip prints in the Salah El-Din 

population are “type I and type I', and type 

II”, but type IV does not exist. As shown 

in Fig. 9. Table 1 shows the Chi-square 

test for data. Table 2 distribution gender * 

age Crosstabulation. Table 3: shows the 

independent samples test. 

 

Discussion: 
Patterning civilization has become 

increasingly concerned with human 

identification. Individuals are classified 

into characteristic groups based on their 

age, gender, and race. Using the unique 

features of the teeth and jaws to identify 

humans goes back to Roman times (9).  

In forensic dentistry, dental evidence is 

examined, and dental findings are 

presented in the interest of justice (18). 

Cheiloscopy is an adjunct investigation for 

the detection of criminals (19).  

Each lip pattern has a unique  

morphology (18,20). These are considered 

the most important form of evidence and 

are analogous to fingerprints (19,21). 

Cheiloscopes in forensic dentistry is rare 

in the literature. 

Vahanwala et al. (2005) according to 

researchers from India, males with type III 

lips are the most common (22). 

Narang et al. (2011) in India, many people 

have type III lip patterns. However, they 

could not find any studies showing the 

same results (23).  

Gupta et al. (2011) in North India, 

reported males’ type II the common lip 

pattern (24). 

Vats et al. (2012) in Indian Brahmins, 

reported type I’ followed by type II, type 

III, and type I (25). 

Singh J et al. (2012) the population of 

Moradabad in India reported type I was a 

common pattern the type followed were 

III, IV, II, and V (26). 

Girish et al. (2013) investigated whether 

lip prints could identify a person's identity 

and gender. The authors used 40 subjects, 

20 males and 20 females.  Lip prints were 

found to be unique and different; no two 

lip prints were identical. Type I and I' 

were most common among females; type 

IV and V were most common among 

males. This implies that sex and identity 

can be determined by lip prints (27). 

Ghimire et al. (2014) analyzed and 

compared quadrant lip prints and gender in 

the Nepali population. A total of (100 

males and 100 females) 18-25-year-old 

Nepalese undergraduates from BPKIHS 

were involved in this study. We studied 

only the middle 10 mm of the upper and 

lower lips. Cheiliscopy square tests were 

conducted to analyze and compare lip 

print patterns in each quadrant for males 

and females (28). 

   Peeran et al. (2015) found that Type I 

was the most prevalent type in the Libyan 

population, followed by Type II, III, IV, 

V, and I’ (29). According to Mohfegh et al. 

(2016), type V is the predominant of all, 

followed by type I, type II, type IV, and 

type I' (30). 

Ganapathy et al. (2018) published a 

manuscript on gender identification and 

personal identification using Cheiloscopy. 

In their study, they used a study by 

Vahanwala - Parekh to determine the 

gender of individuals from the following 

pattern: in the first pattern, clear-cut 

grooves, and vertically across patterns are 

dominant in females in the third and fourth 

quadrants, i.e., lower lip, while straight 

grooves patterns are common in males in 

the second quadrant, i.e., upper lip left 

side (31). 

Karamustafić et al. (2020) reported that lip 

prints are non-invasive processes that may 
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assist with identification. Therefore, it 

would be prudent to introduce new records 

into standard dental procedures. 

According to the authors, they have 

validated the uniqueness of lip prints by 

analyzing grooves at the vermillion of lips, 

defining the predominant patterns among 

all participants, as well as identifying the 

individual morphological characteristics of 

lip prints among males and females. The 

researchers used 40 participants, including 

20 men and 20 women. For personal 

identification, they are among the most 

important soft tissues of the oral cavity. 

Lip prints are among the soft tissues  

that can be used as evidence in  

criminal investigations and personal  

identification (32). 

Tamara et al. (2021) according to the 

survey, the identification of living or dead 

individuals. A cornerstone of forensic 

dentistry is using the unique features of 

the mouth and teeth to identify  

individuals (33). 

There was no study that matched exactly 

our pattern in the present study. Our 

results seem to be different, however. 

There was gender differentiation, which 

was type II followed by type I in males, 

and type I followed by type I' in females. 

 

 

Conclusion: 
• This study confirmed the 

uniqueness of lip print patterns even 

between family relatives. There may be a 

role for Cheiloscopy in the identification 

process, both in civil and criminal 

matters. 

• The lip print pattern among the 

Salah El-Din population in Iraq showed 

significant gender dimorphism.  

• The study discovered type I is 

(42%) in females and Type II (32%) in 

males were the most and there is no type 

IV (0%) in females and males among the 

population of the Salah El-Din in Iraq.  

There is an urgent need for further 

research on different population groups to 

analyze the differences and to establish a 

database that can be used by criminal 

investigators as a reference along with the 

provision of technical and financial 

support for a detailed analysis of the 

relationship between lip prints and ABO 

blood groups.   

 

Consent 

This study was published with the consent 

of the patient (or other approved parties). 
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Figure 1: A -Materials used for the present study, B -Application of lipstick, C -Putting 

transparent strip, D-Putting lip print on white paper, E-Sheet information, and F-Final lip 

print- recording lip. 
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Figure 2: Lip print split into six quadrants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Classification of lip prints according to Suzuki and Tsuchihashi 
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Figure 4: Software for classification types 

 

 

 

 

Figure 4: Software for classification types 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 5: The classification lip print using the software. 
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Figure 6: Diagrammatic representations of the common classification types 

 

 

 

Figure 7: Classification Types for Females. 
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Figure 8: Classification Types for Males. 

 

Figure 9: The Different Classification Types Between Females and Males. 
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Table 1: Chi-Square Tests 

 
Value df 

Asymp. Sig. (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square a2.941 1 .096   
bContinuity Correction  2.252 1 .133   

Likelihood Ratio 2.965 1 .085   

Fisher's Exact Test    .133 .066 

Linear-by-Linear 

Association 

2.912 1 .088 
  

N of Valid Cases 

 

 

 

100 

    

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 16.00. 

b. Computed only for a 2x2 table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: gender * age Crosstabulation 

 

age 

Total 

Less  than 

18 

Greater than 

18 

gender Females Count 12 38 50 

% within 

gender 

24.0% 76.0% 100.0% 

% within age 37.5% 55.9% 50.0% 

% of Total 12.0% 38.0% 50.0% 

Males Count 20 30 50 

% within 

gender 

40.0% 60.0% 100.0% 

% within age 62.5% 44.1% 50.0% 

% of Total 20.0% 30.0% 50.0% 

Total Count 32 68 100 

% within 

gender 

32.0% 68.0% 100.0% 

% within age 100.0% 100.0% 100.0% 

% of Total 32.0% 68.0% 100.0% 
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Table 3: Independent Samples Test 

 

Levene's 

Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 

frequen Equal 

variances 
assumed 

63.403 .000 1.243 98 .217 1.400 1.126 -.835- 3.635 

Equal 
variances 

not 

assumed 
  

1.243 81.448 .217 1.400 1.126 -.841- 3.641 
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