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ABSTRACT 

 

The number of friction ridges per unit area of a fingerprint, or Fingerprint Ridge Density (FPRD), is a useful biometric 

marker that is frequently employed in anthropological and forensic studies. Because males and females have known 

biologically different ridge patterns, it is important for individual identification and can help with gender differentiation. 

Generally speaking, females have higher ridge densities than males because their ridges are finer and more closely spaced. 

The purpose of this study is to examine the differences in ridge density between males and females residents of North 

Chennai, Tamil Nadu, India. A total of 100 participants, ages 20 to 50, were chosen at random (50 men and 50 women). 

A magnifying lens and transparent ruler were used to measure the ridge density within a 25mm² radius of the index finger 

after fingerprints were gathered using the inkless paper method. The mean, range, and standard deviation for each group 

were assessed using descriptive statistical analysis. According to the results, the average ridge density for males was 

13.36, with a range of 8 to 17, while the average for females was 12.88, with a range of 10 to 19. Both groups showed 

similar variability, with standard deviations of 1.88 (for males) and 1.83 (for females), despite minor variations in average 

values. Males had a normal distribution, according to histogram and bar chart analysis, while females had a slight right 

skew because of higher ridge counts in some situations. 
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I.INTRODUCTION 

In forensic science, one of the most popular and dependable biometric methods for identifying people is fingerprint 

analysis, sometimes referred to as dactylography. Fingerprints are crucial to personal identification, criminal 

investigations, and even gender estimation because of their permanence, individuality, and uniqueness. The Fingerprint 

Ridge Density (FPRD), which is a measurable parameter in fingerprint analysis, is the number of ridges in a specific area, 

usually measured in a 25 mm² region. Each person's FPRD is unique, and variables like sex, age, and ethnicity can have 

an impact. Males typically have coarser and wider ridge patterns, which results in a lower count within the same area, 

while females typically have a higher ridge density than males, mainly because of their finer and narrower ridge patterns, 

according to numerous studies. This difference offers a possible foundation for gender differentiation, which can be useful 

in forensic investigations, particularly when partial fingerprints or unidentified remains are involved. The majority of 

forensic applications use ridge density as an additional parameter that, when combined with other biometric indicators, 

can improve identification accuracy rather than as a stand-alone technique for determining sex. Studies from different 

parts of India have confirmed that there are detectable sex differences in ridge density, although regional variances may 

limit the generalizability of these findings. This study aims to assess and compare the patterns of ridge density between 

males and females in North Chennai, a population for which there is currently little data. The objective of this study is to 

ascertain whether there is a statistically significant difference in ridge density between genders in this area by examining 

the fingerprints of 100 people (50 men and 50 women) between the ages of 20 and 50. If so, this analysis may be useful 

for forensic or anthropological applications in the future. 

II. MATERIALS AND METHODS 

An inkless fingerprint pad for clear and clean imprints, a magnifying lens for close inspection, a transparent ruler for 

precise ridge counting, and plain paper for recording the prints were among the supplies used for fingerprint collecting 

and analysis. 
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A total of 100 people, 50 men and 50 women, between the ages of 20 and 50, who lived in the North Chennai area, had 

their fingerprints taken for this study. To provide a balanced representation of the population, the participants were chosen 

at random. 

 

Primary Data: Fingerprint collection. 

 

Qualitative Data: Collection of Fingerprint and Comparison. 

Descriptive Statistics Method: 

Ridge density data is made easier to understand and compare between groups with the use of descriptive statistics. Ridge 

density can differ by sex, age, or race and is commonly expressed as ridges per 25 mm². In order to find trends and 

contrasts, metrics such as the mean and median display the average ridge density within each group. The mode can also 

emphasize values that occur often, however this is less usual. Finding out if one group generally has a greater or lower 

ridge density than another is made easier by these summary. 

 

III. RESULTS AND DISCUSSION 

Table 1: Descriptive Statistics 
 

 

 N Minimum Maximum Mean Std. Deviation 

male 

female 

50 

 

50 

8.00 

 

10.00 

17.00 

 

19.00 

13.3600 

 

12.8800 

1.88181 

 

1.82544 

Table 1 with 50 men and 50 females' ridge densities. Female scores fall between 10.00 and 19.00, whereas male levels 

fall between 8.00 and 17.00. The mean ridge density in males is somewhat greater (13.36) than in females (12.88), while 

the variability is comparable (standard deviations of 1.88 and 1.83, respectively). 

BAR CHART: 

 

Chart 1: Frequency Test for Males 
 

It indicates that the majority of males have medium ridge density, with extreme values (8–10 or 16–17) being uncommon 

and peak frequencies at 11–12 instances, indicating a generally normal distribution. 
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Chat 2: Frequency Test for Female 
 

It indicates that the largest frequency of female ridge density occurs at 12, with the majority falling between 12 and 14. 

The upper range (15–19) has a little right-skew, with fewer examples. It would appear from this that the majority of 

females had normal ridge densities, however some had larger numbers. 

 

The examination of 100 fingerprints from 50 men and 50 women in North Chennai showed modest but distinct variations 

in ridge density by gender. The mean for males was somewhat higher (13.36) than that of females (12.88), while the 

variability was comparable. Because they had higher ridge values (15–19), females had a small right-skew, whereas men 

had more lower values (8–10). Bar charts verified that the majority of the data for both groups were grouped around 13 

and 14. The trends confirm earlier observations that females often have denser ridges, even if ranges overlapped. These 

findings serve as a foundation for additional statistical examination. 

 

IV. CONCLUSION 

This study supports the use of fingerprint ridge density as an additional forensic technique for gender identification. While 

females had greater scores in the upper range, men displayed more lower ridge values. When paired with additional 

biometric information, these patterns can help with identification even if they are not definitive on their own. 

 

ACKNOWLEDGEMENT 

 

I would like to thank Miss. Keerthi S who have supported and guided me throughout the course of this project. 

 

 

V. REFERENCES 

 

1. Anjana, C. D., Priyatha, C. V., & Prasad, M. S. (2024). A comparative study on friction ridge pore 

features of males and females. International Journal of Biometrics, 16(2), 158-175. 

https://www.inderscienceonline.com/doi/abs/10.1504/IJBM.2024.137089 . 

 

2. Acree, M. A. (1999). Is there a gender difference in fingerprint ridge density?. Forensic science 

international, 102(1), 35-44. 

https://www.sciencedirect.com/science/article/pii/S0379073809005568. 

 

3. Sudesh Gungadin, M. B. B. S. (2007). Sex determination from fingerprint ridge density. Internet Journal 

of Medical Update, 2(2), 4-7. 

https://gjmpbu.org/ijmu/Paper01_Jul-Dec2007_. 

http://www.ijsrem.com/
https://www.inderscienceonline.com/doi/abs/10.1504/IJBM.2024.137089
https://www.sciencedirect.com/science/article/pii/S0379073809005568
https://gjmpbu.org/ijmu/Paper01_Jul-Dec2007_


International Journal of Scientific Research in Engineering and Management (IJSREM) 

Volume: 09 Issue: 05 | May - 2025 SJIF Rating: 8.586 ISSN: 2582-3930 

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM48644 | Page 4 

 

 

4. Nayak, V. C., Rastogi, P., Kanchan, T., Lobo, S. W., Yoganarasimha, K., Nayak, S., ... & Menezes, R. G. 

(2010). Sex differences from fingerprint ridge density in the Indian population. Journal of Forensic and Legal 

Medicine, 17(2), 84-86. 

https://www.sciencedirect.com/science/article/pii/S1752928X09001504. 

 

5. Soanboon, P., Nanakorn, S., & Kutanan, W. (2016). Determination of sex difference from fingerprint 

ridge density in northeastern Thai teenagers. Egyptian Journal of Forensic Sciences, 6(2), 185-193. 

https://www.sciencedirect.com/science/article/pii/S2090536X15000738. 

 

6. Kapoor, N., & Badiye, A. (2015). Sex differences in the thumbprint ridge density in a central Indian 

population. Egyptian Journal of Forensic Sciences, 5(1), 23-29. 

https://www.sciencedirect.com/science/article/pii/S2090536X14000252. 

7. Gutiérrez-Redomero, E., Alonso, M. C., & Dipierri, J. E. (2011). Sex differences in fingerprint ridge  

density  in the Mataco-Mataguayo population. Homo, 62(6), 487-499 

https://www.sciencedirect.com/science/article/pii/S0018442X11000709. 

8. Agnihotri, A. K., Jowaheer, V., & Allock, A. (2012). An analysis of fingerprint ridge density in the Indo- 

Mauritian population and its application to gender determination. Medicine, Science and the Law, 52(3), 143-147. 

https://journals.sagepub.com/doi/abs/10.1258/msl.2012.011093. 

9. Wahdan, A. A., & Khalifa, H. (2017). The study of fingerprint ridge density in a sample of Egyptian 

population and its application for sex identification. Mansoura Journal of Forensic Medicine and Clinical 

Toxicology, 25(1), 1-13. https://mjfmct.journals.ekb.eg/article_47259. 

10. Nithin, M. D., Manjunatha, B., Preethi, D. S., & Balaraj, B. M. (2011). Gender differentiation by finger 

ridge count among South Indian population. Journal of forensic and legal medicine, 18(2), 79-81. 

https://www.sciencedirect.com/science/article/pii/S1752928X11000126. 

http://www.ijsrem.com/
https://www.sciencedirect.com/science/article/pii/S1752928X09001504
https://www.sciencedirect.com/science/article/pii/S2090536X15000738
https://www.sciencedirect.com/science/article/pii/S2090536X14000252
https://www.sciencedirect.com/science/article/pii/S0018442X11000709
https://journals.sagepub.com/doi/abs/10.1258/msl.2012.011093
https://mjfmct.journals.ekb.eg/article_47259
https://www.sciencedirect.com/science/article/pii/S1752928X11000126

