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Abstract— This paper completely describes about the 

automatic attendance marking system and parent alerting 

system for high safety for the hostel students were present 

more than 500 in one institution. In this model each and 

every student has to store their finger print data base with 

their parents or guardians mobile number. We have 

proposed a system that takes attendance of student and 

maintaining its records in an academic institute 

automatically. Were the students has to place their finger 

print on two biometric system which is placed in the hostel 

office room and in the main gate of watchman room. When 

the both finger print matches with the help of WIFI 

interfaces which compared with previously stored data base 

of the student and the result produces true, then the students 

allowed to exit from hostel. At the same time SMS alert of 

the students exit time and the date will be send to the parents 

through GSM module to their mobile and a copy of total 

number of students exited from the hostel is stored in the 

PC. The LCD display is connected with the module to count 

the number of students exited from gate. 
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I. INTRODUCTION 

Fingerprint recognition or fingerprint authentication refers 

to the automated method of verifying a match between two 

human fingerprints. Fingerprints are one of  many forms of 

biometrics used to identify individuals and verify their 

identity. A fingerprint sensor is an electronic device used to 

capture a digital image of the fingerprint pattern. The 

captured image is called a live scan. This live scan is 

digitally processed to create a biometric template. A 

biometric template is a collection of extracted features. That 

is stored and used for matching. 

There are several sources available for the 

collection and their established use. In the past, magnetic 

card attendance system was widely used. But, this system 

has lot of bugs in it. The card may be lost or damaged. But 

in this fingerprint attendance system is highly secure and 

cannot be forged easily. In recent time, there has been high 

level of impersonation experienced on a daily basis in both 

private and public sectors, the ghost worker syndrome which 

has become a menace across all tiers of government, 

employers concerns over the levels of employee absence in 

their workforce and the difficulty in managing student 

attendance records.  

Fingerprints are a form of biometric identification 

which is unique and does not change in one’s entire lifetime. 

This paper presents the attendance management system 

using fingerprint technology in a university environment. It 

consists of two processes namely; enrolment and 

authentication.  

During enrolment, the fingerprint of the user is 

captured and its unique features extracted and stored in a 

database along with the users identity as a template for the 

subject. The unique features called minutiae points were 

extracted using the Crossing Number (CN) method which 

extracts the ridge endings and bifurcations from the skeleton 

image by examining the local neighborhoods of each ridge 

pixel using a 3 x 3 window.  

During authentication, the fingerprint of the user is 

captured again and the extracted features compared with the 

template in the database to determine a match before 

attendance is made. Attendance management system is one 

of the most advanced applications in biometric technology. 

It cannot be forged easily. With the integration and use of 

biometric technology getting simpler, many institutions are 

using down the biometric road to verify the time and 

attendance of their students and staffs. The system also 

contains a GMS Modem, which can be used to send the 

attendance information of the students automatically to their 

parents. The Embedded system using a small LCD user 

interface can be interfaced with the computer by using serial 

communication interface. 

Many technologies have been used including 

optical, capacitive, RF, ultrasonic, piezoelectric, MEMS. 

This is an overview of some of the more commonly used 

fingerprint sensor technologies. 

 Optical sensor: Optical fingerprint imaging involves 

capturing a digital image of the print using visible 

light. 

 Ultrasonic sensor: Ultrasonic sensors make use of the 

principles of medical ultrasonic graph in order to 

create visual images of the fingerprint. Capacitance 

sensor: Capacitance sensors use principles associated 

with capacitance in order to form fingerprint images. 

 Passive and active sensor: A passive capacitance 

sensor use the principle outlined above to form an 

image of the fingerprint patterns on the dermal layer 

of skin. Active capacitance sensors use a charging 

cycle to apply a voltage to the skin before 

measurement takes place. 

A. Patterns  

The three basic patterns of fingerprint ridges are the arch, 

loop, and whorl: 

 
Fig. 1: Pattern 

 Arch: The ridges enter from one side of the 

finger, rise in the center forming an arc, and then 

exit the other side of the finger. 

https://en.wikipedia.org/wiki/Technology
https://en.wikipedia.org/wiki/Capacitive
https://en.wikipedia.org/wiki/RF
https://en.wikipedia.org/wiki/Ultrasound
https://en.wikipedia.org/wiki/Piezoelectric
https://en.wikipedia.org/wiki/MEMS
https://en.wikipedia.org/wiki/Visible_light
https://en.wikipedia.org/wiki/Visible_light
https://en.wikipedia.org/wiki/Medical_ultrasonography
https://en.wikipedia.org/wiki/Capacitance
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 Loop: The ridges enter from one side of a finger, 

form a curve, and then exit on that same side. 

 Whorl: Ridges form circularly around a central 

point on the finger. 

B. Minutiae Features 

 
Fig. 2: Minutia Features 

The major minutia features of fingerprint ridges are ridge 

ending, bifurcation, and short ridge (or dot). The ridge 

ending is the point at which a ridge terminates. Bifurcations 

are points at which a single ridge splits into two ridges. 

Short ridges (or dots) are ridges which are significantly 

shorter than the average ridge length on the fingerprint. 

The previous papers done were only the fingerprint 

based attendance system and a report generated and the 

SMS send to the parents. This paper helps to identify the 

students those who have not impressed the finger print 

properly and gives them alert to place it properly. And also 

counts the number of students exited from the hostel that 

which can be displayed in LCD and recorded in PC that 

which is connected with biometric system. And the exit time 

and date of the student’s messages are send through the 

SMS using GSM module to their parents. 

The Fingerprint authentication has many 

advantages such as very high accuracy, the most economical 

biometric PC user authentication technique. It is one of the 

safest biometric authentication methods widely used. It is 

very easy to use. Small storage space required for the 

biometric template, reducing the size of the database 

memory required and it is standardized. 

II. RELATED WORKS 

Biometric system is the most important technology that 

which is used in various applications. Here this has more 

advantages that which overcome the manual record analysis. 

The Automated Fingerprint Identification System (AFIS) is 

a biometric identification (ID) methodology that uses digital 

imaging technology to obtain, store, and analyze fingerprint 

data. The AFIS was originally used by the (FBI) in criminal 

cases.  

Fingerprint identification is one of the most 

important criminal investigation tools due to two features: 

their persistence and their uniqueness. A 

person's fingerprints do not change over time. The friction 

ridges which create fingerprints are formed while inside the 

womb and grow proportionally as the baby grows. 

The term 'biometrics' refers to a measurable 

characteristic that is unique to an individual such as 

fingerprints, facial structure, the iris or a person's 

voice. Biometric data is an increasingly important tool in 

identity management globally, helping countries reduce 

fraud and integrity risks. 

In information technology, biometrics refers to 

technologies that measure and analyze human body 

characteristics, such as DNA, fingerprints, eye retinas and 

irises, voice patterns, facial patterns and hand 

measurements, for authentication purposes. 

A. Comparative Table 

Title Method Strength Limitation 

An Energy-Efficient indoor 

Localization System Using ZigBee 

Radio to Detect WiFi Fingerprints 

(July-2015) 

ZigBee, indoor localization, 

energy saving, Wi-Fi, 

fingerprint. 

Low-power 

consumption. Low cost. 

WIFI-high range to 

transmit data. 

Zigbee has only short 

range. 

Need more than one to 

transmit data to 

distance. 

Biometric Attendance Recording 

and Communication System. 

(April-2015) 

Fingerprint, Attendance, GSM 

Module, microcontroller 

zigbee. 

Reduce risk of false 

attendance. 

Reduce of keeping paper, 

manual report. 

Avoid loss of papers. 

Entering fake 

attendance report using 

paper sheets. 

Sometime paper may 

get damage or missing 

of papers. 

Automatic Attendance Marking and 

Parent Alerting System 

Using RFID And GSM (June-2014) 

RFID, GSM, LPC2148 

microcontroller 

Unique RIFD cards are 

given. preventing late, 

comers, Save time, avoid 

noises from outside class 

Once the door is closed 

then the students are not 

allowed till the class 

time ends. 

ARM7 Based Smart ATM Access 

& Security System Using 

Fingerprint Recognition & GSM 

Technology (feb-2014) 

ATM Terminal, ARM 7, 

Fingerprint Module, GSM 

Modem, OTP, Temperature 

and Tilt Sensor 

Money transaction can 

be done with the help of 

biometric identification. 

Increases the safety of 

ATM machine. 

Portable of debit card 

and credit cards may be 

lost. 

Table 1: Comparative Table 

B. Automatic Attendance Marking and Parent Alerting 

System Using RFID And GSM by Augusta SophyBuelet. P, 

GaddamManoj Kumar, Gunda Venkatesh, Tanguturi Sai 

Jaswanth, (June-2014) 

This paper presents the design and construction of automatic 

attendance marking and parent alerting system, in order to 

create an ideal environment for teaching in classes. In this 

model every student and lecturer shall be having a unique 

RFID card. As a student comes near the class door it opens 

only if his RFID matches with the database and once he 

entered the class the door closes. This process continues 

until the professor enters the class, once he enters the class 

the door is locked and the list of absent students is created. 

https://en.wikipedia.org/wiki/Minutiae
https://en.wikipedia.org/wiki/Minutiae
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SMS shall be sent to the respective parents of the absentee 

students through the GSM module present in the model. 

During this process though the RFID of the student is 

matched he is not allowed to enter the class as he is late or 

any other student inside the class is allowed to leave the 

class. The class door opens only when the professor brings 

his RFID tag near the class door indicating the completion 

of class and the same procedure continues for every class. 

III. PROPOSED MODELING 

In the proposed model that the system which over comes the 

single biometric system. Here we use two systems which is 

placed in the warden room and watchman room in main 

gate. This increases the security high for the exit of students. 

And collect the exit time and date of the student with the 

help of WIFI and sends the SMS alert to the parents through 

GSM module. The total number of exit students report will 

be send to the PC located in warden room. Which collected 

by LCD display, this helps to compare with the report which 

is handled manually? By this the total number absent and 

present can be easily analyzed. And the SMS can be 

delivered by the GSM module to their parents automatically; 

here the GSM module can be taken as an option for the 

proposed method.  

The voice call is added as SMS that which is 

recorded in the language under our convenient, by this the 

ring is give to the related mobile automatically by one by 

one. If the call is attended the voice SMS is delivered, if the 

call is not reached then the alert will be shown in the modem 

call list. After that the undelivered voice SMS can be find 

and the text message can be delivered to their related 

relations. The MATLAB software can be used to match the 

FP with various image data to identify the matched one that 

can be done through test bench. 

IV. RESULTS AND DISCUSSIONS 

 Software Analysis 

 Hardware Analysis 

A. Software Analysis 

In this analysis we have scanned the fingerprint data of 

students and stored in the PC. By using mat lab the 

simulation output is analyzed. When the finger is impressed 

in warden room that data is delivered to watchman rooms 

system and stored. When the same student places the finger 

in main gate that should be matched with previous data 

stored from warden room. Then the result generates 

“MATCHED”, which allows the student to exit from hostel. 

 
Fig. 3: Matching with different impressions 

 
Fig. 4: Finger print test 

 
Fig. 5: Matched data base with the two input 

B. Hardware Analysis 

1) General Block Diagram 

 
Fig. 6: Block Diagram Explanation 

C. Fingerprint Module 

The module that which is to provide identity with other 

fingerprint data base of various human, the fingerprint 

sensor that matches the data with previously stored accesses 

data. That fined the unique identity for the verification of 

their data. For example we are taking the samples of three or 

four fingerprints and they are enhanced using several 

enhancement techniques. After that we detect the edges 

along the image using the edge detection function. Here we 

use the pewit operator for the detecting the edges. We use 

minutiae matching algorithm for matching the finger print 
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images. The both end of the module should be matched and 

should provide “MATCHED” 

 
Fig. 7: Fingerprints Modules 

D. Image Acquisition 

The Fingerprint images from various users are taken using 

the module. The finger module itself has an internal memory 

which can store about 100 images in it. 

E. Image Enhancement 

 
Fig. 8: Image Enhancement 

The image is enhanced using the techniques like Histogram 

Equalization. It is nothing but the graph plot for number of 

pixels against the gray level. The overall contrast of the 

image is made uniform and image looks enhanced. 

F. EDGE Detection 

They are many operators used for detecting the edges. The 

Prewitt operator is one of the best edge detecting operator 

and we are implementing Prewitt operator in this paper. The 

edges have to be detected in order to match the input image 

with already saved image. There are two types of masking 

used here. They are  

 Horizontal masking  

 Vertical masking 

G. Microcontroller  

Fingerprint module started to compare the results and it 

gives the hex codes to the microcontroller for further 

operations. The microcontroller starts to send the control to 

GSM based on the results from the finger print module. But 

the microcontroller has only one transmitter pin in it. We 

have to communicate both of the GSM and fingerprint 

modules but not at a time. For that we are using Relay for 

switching between the GSM or MODEM and fingerprint 

module. There are also commands for holding the 

fingerprints and for comparing it. The system sense the 

finger print of each and every individual student and 

generate the result “Matched” then they are allowed to exit 

from hostel. 

H. GSM or Voice Modem 

 
Fig. 9: GSM or Voice Modem 

Through the GSM or VOICE MODEM the SMS of the 

student EXIT and ENTRY of the hostel can be sending to 

their parents. The time of exit and date can be found easily. 

A recorded voice SMS is also give as a ring to their parents. 

I. LCD and Computer 

The LCD display that which is used to find the total number 

of students can be calculated and the number of count of exit 

can be send to the computer and that will make easy to 

compare with manually taken present report of attendance. 

The data can be stored in the computer. 

J. Undelivered Voice SMS 

The undelivered voice SMS can be find when the ring is not 

attended by their parents or if not reachable or switched off 

can be found by using the MODEM connected with PC. 

If the message is not reached to their parents then 

optionally the SMS will be sending to their relation number 

given in the hostel. 

V. CONCLUSION 

In this paper we have proposed the concept that which 

overcomes the improper impressions of FP of the student 

who exits from the hostel and also the entry in to the hostel. 

During the period of long leave when the students go to 

home were present more than 500 in one institution there 

will be more missing of placing fingerprints were the 

warden cannot not be identify. So to avoid this problem the 

security is increased high. When the FP is placed on both 

end of the warden room and main gate of college or school 

can be result as “MATCHED” then they are allowed to exit 

and the matched FP data will be identified and the SMS or 

VOICE SMS can be delivered to their parents. Through the 

GSM we cannot find the missing of messages send to the 

parents but through the MODEM as recorded VOICE CALL 

SMS can be give, that time if the call is attended then the 

recorded SMS will be delivered. If the mobile is in “NOT 

REACHANBLE or MISSED CALL ca be find through 

MODEM, and the alternate SMS to their relations can be 

send manually by warden. 
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