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Abstract - Fingerprint is an impression left by human finger. Due to the secretion of sweat, the fingerprints are easily 
imprinted on to the surface of the objects. Example: Glass or metal. A very few researchers have worked on gender 
identification using fingerprint and have gained competitive results. This paper aims at the implementation of gender 
identification based on fingerprint which fuses with the detection of drug usage in the person and the drug consumed by 
person. This paper will help to design and develop an efficient algorithm for the fingerprint-based gender identification 
system and drug usage, after testing the samples for gender identification, the performance efficiency is found to be 88% for 
female and 78 % for male and for consumption and detection of drugs, it is found to be 98% accurate. 
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I. INTRODUCTION 

 

A Fingerprint in its narrow sense is an impression 

left by the friction ridges of a human finger. The 

fingerprint is an epidermis of the finger and consists a 

pattern of ridges and valleys. The endpoints and 

bifurcation points of ridges are called minutiae. The 

uniqueness of a fingerprint is due the minutiae 

pattern. A fingerprint is something that remains same 
over the time and is independent of all the body 

changes that takes place over the years. This is why it 

is often referred as the permanent identification mark 

for a human and is used in many applications like: 

civilian, industrial, commercial, forensic application 

and as unique Id of nation as AADHAR with the help 

of a biometric scanner. It is also used to authenticate 

access to devices like laptops, 

smartphones, employee attendance etc with the use of 

a fingerprint scanner. 

The hidden data in the fingerprints gives  information 
about gender, origin,face sketch, environment, age, 

geneticdisease etc. 

Gender identification of person can be done based on 

the fingerprints, with the help of ridges of fingerprints 

which serves as the main feature. It is found that the 

average ridge density is higher in women than men. 

Drug testing is the evaluation of urine, blood saliva or 

other type of biologicalsample to determineifthe 

subjecthas beenusing drugs.Alternative samples 

include hair and sweat. A new process is cable of 

obtaining the information about what drug the person 

has consumed and in what quantity the drug wastaken 
in can be determined with the sweat accumulated in 

the ridges of the fingerprint. 

 

This paper aims in designing and fusing two 

algorithms: 

 GENDER IDENTIFICATION 

 DRUG CONSUMPTION and DETECTION 

Both based on fingerprint. 

 

There are three main fingerprints patterns: arches, 

whorls and loops which constitutes about 5%, 30-

35% and 60-65% of the total fingerprint pattern 

respectively. 

 
 

In arches, the ridges run from one side to the other 

side of the pattern making no backward turn. A wave-

like pattern is created. There are two types in this: 

plain arches and tented arches. 

 
In loops, one or more of the ridges enter on either 

side of the impression, re-curves, touches or crosses 
the line and terminates on or in the direction of the 

ridge entered. There are two types: radial loops and 

ulnar loops. 
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In whorls, a spiral or a circular pattern is formed. 

There are four types in this: plain whorl, double loop 
whorl, central pocket whorl and accidental whorl.lp 

 

 
 

II. METHODS 

 

Our paper involves three steps, namely pre-

processing, ridge counting andsweat analysis. 

In  pre-processing, there are further four steps 

involved namely enhancement, image binarization, 

thinning and segmentation. Pre-processing of an 

image is crucial because characteristics needed to 

determine a ridges count will be done in pre-

processing. 

i. Enhancement: It is a process of enhancing the 

quality of thedigitally obtained image for 
displaying or for further  image analysis.with 

respect to fingerprint, the technique of  image 

enhancement is used to give more clear ridge 

structures to count the ridges in the fingerprint. 

This algorithm includes deblurring, filtering, 

sharpening ,etc. 

ii. Image binarization: it is a process to convert 

digitally processed image into binary image up to 

256 grey levels of a black and white 

scale.Fingerprint Image binarization is to 

transform the 8-bit Grey fingerprint image 
(Grey-scale) to a 1-bit image with 0-value for 

ridges and 1-value for valleys (binary).The ridges 

will be highlighted with black color while valleys 

are of white. 

iii. Segmentation: It is a process of partitioning a 

digital image into various segments-set of pixels 

with similar attributes. 

iv. Thinning: Ridge Thinning is to remove the 

redundant pixels of ridges till the ridges are just 

one pixel wide i.e.,It is a morphological 

technique used to extract the part of the 

segmented image to give values of 0 or 1 
depending on the structuring element. 

 

The processed image will be used to count the 

number of ridges and  for analysis of sweat pores. 

 
In sweat analysis, sophisticated chemical techniques 

could be integrated with machine learning algorithms 

to determine the contents present in the sweat sample. 

The algorithm could precisely determine the kind of 

drug present and the quantity of it per unit sample. 

The victim’s finger is imprinted on a fingerprint 

analyser. This  analyser collects both the image data 
and the sweat deposits from the victim’s finger. The 

fingerprint obtained is enhanced for better quality and 

is subjected for a ridge count. Parallelly a sweat 

analyser, could enrich the essential contents from the 

sweat needed for diagnosis. A chemical kit is 

triggered to perform a simple chemical test for a 

requested drug check. The final outcome would be 

the general information about the victim such as sex, 

race etc. along with the test results from the sweat 

analyser which includes the type of drug ingested 

along with its concentration. 

 

III. FLOWCHART 

 

 
 

IV. RESULTS 

 
The first intermediate step is the pre-processing of the 

image . The outcome of this step is an enhanced 

version of the image and a qualitative sample of the 

sweat. 

Since, the outcomes are of different domains. we 

expect relevant intermediate stages for each of the 
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outcomes obtained. They are ridge counting and 

sweat analysis. 
In Ridge counting, a precise count of ridges of the 

fingerprint is obtained. Based on the average count 

obtained, the result is categorized into male or 

female. (Male :if ridge count is lower than the 

average count, Female: if ridge count is higher than 

the average count) 

In sweat analysis, tests are performed for a particular 

drug. If the results are positive to the test , then the 

victim is diagnosed with the drug and the 

computation from the algorithm determines the 

quantity of the drug present. 

If the test result is negative, the victim is clean. 
 

CONCLUSION 

 

This paper could lay a foundation in the development 

of technologies that gives instant diagnosis with just a 

touch from a victim’s fingers. This thereby improves 

the efficiency and diagnostic time factor significantly. 
also, these test results could be obtained from a single 

device saving space and intermediate 

implementations. 
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