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Abstract
This work provides an automated method of attendance management in order to 
eliminate most problems associated with the traditional attendance management such 
as impersonation, cost, speed, etc. Advanced method such as time clocks, use of 
electronic cards, facial recognition technology have evolved over time. The designed 
system manages the attendance data of students by collecting the biometric data of 
students through a fingerprint scanner and transmitting the data wirelessly to a 
database using ZigBee technology. Students were required to thumbprint each time 
they attend a lecture, tutorial or practical class in order to record attendance. System 
tests show that the system was able to capture, store and match fingerprints, record the 
attendance of students to a class, hence creating a stress-free and effective. 
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1.0 Introduction 
Attendance to lecture is very important in a 
University environment, not only does it help 
to ensure that students acquire the right amount 
of training needed, it is also a requisite to have 
attended a given percentage of lectures before a 
full-time student is deemed eligible to write the 
school examination. Getting an accurate and 
reliable attendance record has not been an easy 
task especially in large lecture theatres. 
Biometric technology which offers advanced 
verification for individuals in every industry ( 
Woodward, et al., 2003) is an Attendance 
management act of managing attendance or 
presence in a corporate setting to minimize loss 
due to employee downtime (Bevan S., 1998). 

Hence Biometric emerges as Privacy's friend 
(Woodward, 1997/9). The traditional method 
of attendance record of students present in a 
lecture room/hall is the paper and pen method 
of attendance collation which is highly 
unreliable and stressful to implement. Nainan , 
et al., 2013 Concluded that the traditional ways 
of marking student attendance nibbles about 
10 min of the total lecture duration for a class 
of 60 students, thus if the total lecture duration 
is 1(one) hour then total wastage is around 15– 
20 %.The use of fingerprint is unique to 
individuals and enables the system to “check 
as available” only those who are present to 
take attendance using the device. The 
fingerprint devices are connected locally to the 



computers on which the database is stored and 
updated. The computers used in this function 
are usually stationary in the lecture hall/class.
 
2.0  Literature Review
Devendra , et al., in 2015 designed Fingerprint 
B a s e d  A t t e n d a n c e  S y s t e m  U s i n g  
Microcontroller and Lab VIEW. Immobility of 
the system led to the system being exposed to 
various hazards such as theft, hacking (leading 
to data compromise) and malicious damages. It 
is very imperative that the system housing the 
database is kept safe. Shoewu, Olaniyi , & 
Lawson in 2011 designed an Embedded 
Computer-Based Lecture Attendance 
Management System. The system using RFID 
card provided a simplified, low cost embedded 
computer based technical solution to the 
management of lecture attendance problem in 
developing countries but does not eliminate the 
risk of impersonation. A Real Time Computer 
Vision Algorithms in Automatic Attendance 
Management Systems by Shehu ,et al., 2010 
carried out. The system automatically 
acquires, calculates and stores the students' 
data and attendance into a personal computer 
effectively but the computer to which the 

fingerprint is captured has to be in the 
classroom, which is a disadvantage to security 
of the Computer hardware and Software (the 
database), immobility as both the fingerprint 
capture unit and personal computer have to be 
at the same fixed location. 
 The project work to be done 
incorporates the SM630 integrated fingerprint 
verification module which consists of optical 
fingerprint sensor, high performance DSP 
processor and Flash, A 16x2 Liquid Crystal 
Display, the Arduino Uno in fig 1, which is a 
microcontroller board based on the 
ATmega328 which is an open-source 
electronics platform based on easy-to-use 
hardware and software, the Arduino xbee 
shields in fig 2, which is a board that can be 
plugged on top of the Arduino PCB extending 
its capabilities. and ZigBee device in fig 3 
which is a low-cost, low-power, wireless mesh 
network standard (ZigBee Alliance, 2005). 
The Mesh feature provides high reliability, self 
healing and more extensive range. Data 
transmission rates vary from 20 to 250 
kilobits/second. The ZigBee network layer 
natively supports both star and tree typical 
networks, and generic mesh networks.

Figure 1: Aduino Uno 

Microcontroller board Figure 
2:Aduino ZigBee Shield Figure 3: ZigBee Module
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3.0  D� esign Consideration and Analysis

3.1 Design of the fingerprint capture 
unit 
This fingerprint capture unit is made up of 
fingerprint module (SM630) and the Arduino 
Uno microcontroller board microcontroller 
board shown in figure 5. In the capture unit the 
Arduino Uno microcontroller issues command 
to the fingerprint module to perform various 
function such as match fingerprint, delete print 
from its database capture and store fingerprint. 
The SM630 fingerprint module receives and 
interprets these communication packets that 
are sent to it by the Arduino Uno 

microcontroller. The fingerprint module the, 
performs the instruction decoded from the 
received communication packet and sends 
response codes to the microcontroller 
indicating if the requested action is 
successfully or not. The SM630 is connected 
to the microcontroller digital pins 11 and 12 
and communicates using serial connection 
protocol. The Arduino Uno microcontroller 
has only two hardware serial pins used for 
other purpose in this work, hence there was 
need to include a software serial library and 
initialize the pins 11 and 12 to be serial pins. 
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Figure 5: Fingerprint capture unit

3.2 Design of the display unit
To minimize the number of pins the Arduino 
Uno microcontroller utilizes for display 
purpose. The design simulation in figure 6 
show details of the Liquid Crystal Display 
(LCD) configured to operate in 4bit mode. This 

was achieved by mapping the LCD control (4 
and 6) and data pins (11, 12, 13 and 14) to the 
microcontroller pins 7, 6, 5, 4, 3 and 2 
respectively. The number of columns and rows 
of the LCD is specified for this work are 16 and 
2 respectively. 

Figure 6: The display unit

3.3 Design of the controlling unit
The microcontroller controls the working 
process of the entire system; It accepts inputs 
from the user (via the buttons), and other units 
such as the fingerprint, and transmitter units 
and also gives output commands and data to 

other units such as the fingerprint, the 
transmitter unit and the display units. The 
microcontroller has 14 digital pins that can be 
configured to function as either input or 
output. Three (3) 10 kilo ohms resistors of 
which were used for navigation are buttons R1, 
R2 and R3.

Figure 7: Microcontroller with control buttons
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3.4 Design of the transmission unit
The ZigBee module uses pins 0(Rx) and 1(Tx) 
of the microcontroller via the ZigBee shield. 
These pins are the hardware serial pins of the 
microcontroller hence any data written by the 
Arduino to its serial pins is automatically made 
available to the ZigBee module (via the shield) 
this data is then instantly transmitted to any 
other end device that has been configured to 
exist in the defined network. Similarly, to read 

from the ZigBee module, the microcontroller 
is issued read command from its serial port. 
The data is received by the ZigBee module is 
made available to the serial port of the 
microcontroller. The hardware serial port is 
initialized to a baud rate of 9600Hz. Data 
written or read to or via the serial port is sent or 
received f rom the  ZigBee module  
respectively.

Figure 8: The transmitter unit

3.5 Design of the graphical user 
interface
The graphical user interface was developed 

using the visual Basic.Net language in 
addition to the MySQL for the database 
management. 

Figure 9a: GUI showing modes Figure 9b: GUI login page Figure 9c: GUI registration page

Figure 9: The Graphic user interface (GUI)
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3.6 Working principle of the software sub-system

Figure 10: Flowchart of software sub-system

3.7   Tests 
The University of Benin, Computer 
Engineering 500level class was used as a 
case study. Ten (10) students were enrolled 
for a course having a total ten (10) classes, 
hence the system displays a status 

depending on if the student was able to 
make the minimum percentage of required 
attendance to be eligible for the 
examination. A bench mark of 70 was 
assumed here.
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Figure 11: GUI of receiving section showing attendance records taken with the system.

3.8  Results
Comparing the attendance management 
process implemented in this work against that 
of the traditional method Results in table 1 
show that the time taken using the method 
implemented in this project is less than the time 
taken using the traditional method in recording 
attendance data for 5, 10 and 15 students 

respectively. The time difference increases as 
the number of students increases hence the 
efficiency of the traditional method decreases 
as the number of students increase. While the 
advantage (in terms of speed) of the 
implemented method becomes more obvious 
as the number of students increase.

Table 1: Test result from the traditional and developed system

NUMBER 

OF 

STUDENT

 

 

TIME TAKEN 

USING 

TRADITIONAL 

METHOD (sec)

 

TIME TAKEN 

USING 

DEVELOPED 

SYSTEM

 (sec)

 

TIME 

DIFFERENCE

(sec)

5

 

129

 

68

 

61

10 254 138 116

15 385 208 177

3.9      Conclusion
This project solves the problems generated by 
the traditional methods of attendance 
management such as Impersonation which is 
the major problem, poor efficiency, portability 
and a host of other problems. After reviewing 
various related works, a suitable, fast and 
reliable method of attendance management has 

been developed in the course of this research 
work, hence the aim of the work has been 
achieved. The designed system shown in 
Figure 12a and 12b, can be used for only one 
course subject at a time. The maximum 
distance between the classroom and the 
lecturer's office is limited to 100m hence the 
system cannot function beyond that distance.

98  O. Okosun & A.I. Edeoghon - Design and Construction of a Wireless Fingerprint ...



Figure 12a: Transmitting Section Figure 12b: Receiving Section
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