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Abstract—In this paper a holistic methodology has been 

followed to gauge the quality of service for real time attendance 

system. The experiment was done to compare the performance 

of an attendance server which will be cost effective but reliable. 

To reduce the cost we have connected our biometric attendance 

device with a local server where the data is updated instantly. 

As a result the chance of data loss is almost none. The available 

devices in the market is very expensive where as our complete 

system may cost around USD50. On the other hand, most of the 

devices produce multiple data for a single user on specific day 

as the data fetched from internal memory of the respective 

device. But our proposed system provide a very well-ordered 

data for easy tracking of attendance. Moreover, our proposed 

framework requires a marginal power to drive the whole 

system. The complete system can be implemented using regular 

hardware and software with a very low cost. 

Keywords— Arduino Uno, Biometric Fingerprint, Cost 

Effective, Reliable System. 

I. INTRODUCTION  

In this modern era of evolvement, technology is growing 
so fast that it has become really challenging for the vendors 
who are providing real time service via different kinds of 
hardware equipment. Customers are continuously looking for 
a device which is cost effective but reliable. Researchers are 
continuously working to meet the customers demand. Bio-
metric technology is widely used in different sectors 
including school, college, public-private organization to 
ensure everyday attendance. In most cases, the biometric 
attendance devices have memory limitations as the data are 
stored locally inside the device. Not only that, the devices are 
still expensive. Sometimes the data are lost due to insufficient 
memory. It is really important to store the data in a safe place 
from where we can access it easily. In this paper, we have 
proposed and implemented a real time attendance system 
which is cost effective and efficient; so that, with a limited 
budget the system can be implemented with ease. 
     

II.  LITERATURE REVIEW 

     In early days, people used manual systems comprising pen 
and paper for data storage. With a bit more advancement, 
punch cards were used to store data and by entering the card 
into a computer system people could have the access to the 

information. In modern days, this idea is actually used for 
ensuring the presence of employees, a core part of many 
modern attendance management systems. A number of 
applications for attendance management have been 
developed nowadays. These works are basically done based 
on various intuitive proposals from different researchers. 
Shailendra et. al [1] developed an attendance system using 
Raspberry Pi Web Server which generated excel sheet to keep 
track of all the attendance records. Shah et. al [2] developed 
a system based on biometric traits such as fingerprint. 
Fingerprint images were captured by using FS88 fingerprint 
sensors, the encrypted images were transmitted through a 
channel for storage and finally decrypted and decoded to 
retrieve the information. Selvi et. al [3] implemented a web 
based biometric system by developing a three-tier approach 
software. The software was developed by using oracle 
database, Java Server Pages and HTML. The software had 
been deployed with Tomcat Apache Server on Windows 
Operating System. Cruz et. al [4] proposed a faculty 
attendance checking system which provided face recognition 
using Viola Jones algorithm and the fingerprint verification 
using Arduino through MATLAB. Garg et. al [5] described 
that fingerprint is actually a unique method, cost beneficial 
and effective for employee's attendance monitoring.  Geralde 
et. al [6] constructed a prototype to monitor the attendance of 
the professors per class by using Arduino Mega which 
verified fingerprints scanned matching to the schedule time. 
The information was stored in a SD card which was used as 
a database of the system. Ansari et. al [7] developed a system 
to detect, locate and maintain the attendance of the students 
by using Radio-frequency identification (RFID), GSM 
(Global System for Mobile Communications) and the 
biometric fingerprint [9, 13] scanner with .NET framework.  
 

III. EXPERIMENTAL METHOD  

Our experiment/test model consist of several steps. At very 
first we will be connecting a biometric fingerprint reader with 
an Arduino UNO [8] for the purpose of storing the fingerprint 
information. In our case Adafruit optical sensor (FPM10) is 
used for storing fingerprint data. All the communications will 
be done via serial communication. The fingerprint system is 
divided into two parts- namely enrollment and verification. 
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At first we need to enroll the fingerprint for the purpose of 
storing data, later on, the fingerprint must be verified to avoid 
unauthorized access. On the next step, we need to develop a 
webserver where we can access the attendance information. 
Arduino UNO is not capable of transmitting data via any 
medium. So we will be connecting the database system and 
attendance system via Ethernet shield. Ethernet shield 
basically connects to the internet via LAN connection. For 
the purpose of attendance server we need a local server for 
the purpose of hosting. Both the system must be on the same 
network to fetch information. We can use either a desktop PC 
or incase if a remote server is required, then any version of 
Raspberry Pi can be configured to achieve the goal. Once the 
hosting server is ready, we need to integrate the all the 
systems. As our main concern is to provide a reliable system 
which should be consuming low power, less memory and real 
time data- it is very important to ensure data accuracy. Once 
the data is acquired, we can compare the data between the 
existing system and our proposed system. 

 
Fig.1. Steps of the system development 

 

IV.EXPERIMENTS AND OBSERVATION  

A. Field Work 

To complete the research, we visited the IT section of 
Daffodil International University, Bangladesh. To visit the IT 
section, we had to get the authorization via proper channel. 
After which we had a primary discussion with the 
corresponding IT officer about the device and finally we 
could visit the maintenance area of fingerprint scanner. We 
found two different types of devices used by Daffodil 
International University (DIU) and they are TSG-350 used in 
CSE extension building and TSG-550 used in daffodil Tower 
5. The IT officer helped us to know about the specification, 
mechanism and the working principle of the devices as well 
as the system as shown in table I.  
 
 

Table I: Device Specification 

Device Name  Biometrics 

Scanner  

Biometrics 

Scanner  

Model TSG-350 TSG-550 

Location  CSE extension 

building 

Daffodil Tower 5 

CPU 32 bit CPU 32 bit ARM 1 

GHz 

Size 148Ⅹ 168Ⅹ 30 

(mm) 

118Ⅹ 163Ⅹ 40 

(mm) 

Memory  Save user's 

events by Mini SD 

 

128M Flash, 

128M RAM 

Network  TCP/IP, RS-485 TCP/IP, RS-485 

USB SD Memory Card   SD Memory Card   

Power  12 VDC, 300m(A) 12V 

Price  US $650.00 US $760.00 
 
After that, the IT officer took us to show the live Check In 
and Check Out process as shown in Fig.2.  
 

 
Fig.2. Live check in and check out process 

 
    But at that process, we identified a problem relating to 
updating the data. This process is dynamic but considerably 
slow. Time required for Check In data updating process is 
somewhat acceptable but in the Check Out process, multiple 
entries occur if any attendant make multiple entries as shown 
in Fig.3 as provided by the database of DIU. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.3. Multiple Entries for Check-out from ERP  



    The entire fieldwork guided us to a more effective solution 
which will be discussed in Test Condition & Comparison 
section. 
 

B. Proposed Solution  

To demonstrate the feasibility and effectiveness of this 
system, we need a schematic architecture by which it can 
show the entire process at a glance as shown in Fig.4. 

 
Fig.4. Proposed Architectural Segmentation of the system 

 
    To begin with, we will be connecting a biometric 
fingerprint reader with an Arduino UNO for the purpose of 
storing the fingerprint information. In our case Adafruit 
optical sensor (FPM10) is used for storing fingerprint data. 
All the communications will be done via serial 
communication. The fingerprint system is divided into two 
parts- namely enrollment and verification. At first we need to 
enroll the fingerprint for the purpose of storing data, later on 
the fingerprint must be verified to avoid unauthorized access. 
On the next step, we need to develop a webserver where we 
can access the attendance information. Arduino UNO is not 
capable of transmitting data via any medium. So we will be 
connecting the database system and attendance system via 
Ethernet shield. Ethernet shield basically connects to the 
internet via LAN connection. For the purpose of attendance 
server we need a local server for the purpose of hosting. Both 
the system must be on the same network to fetch information. 
We can use either a desktop pc or incase if a remote server is 
required then any version of Raspberry Pi can be configured 
to achieve the goal. Once the hosting server is ready, we need 
to integrate the all the systems. As our main concern is to 
provide a reliable system which should be consuming low 
power, less memory and real time data- it is very important 
to ensure data accuracy. Once the data is acquired, we can 
compare the data between the existing system and our 
proposed system. Data is stored in the database using state of 
the art encryption technology. 
 
Methods for biometric registration: 

As we already mentioned, for biometric registration the 
optical sensor named FPM-10 has been used. First we need 
to enrol each user manually. For enrolment either available 
software like SFGDemo or code can be used. We have used 
both of the methods to ensure that our sensor is working 
accordingly. Here in Fig. 5 (a) and (b) the process is shown: 
 

 
 

Fig. 5 (a): The initial screen to enrol finger print 
 

 
Fig. 5 (b) ongoing enrolment process 

 
    The second method which we also used was, enrolling 
fingerprint using the regular coding where the enrolment 
process was done using serial monitor.  
 

 
Fig. 6 (a) Biometric enrolment using serial monitor 

 
 
 



A person need to ensure his/her biometric identity by pressing 
the sensor twice during the enrolment process. The enrolment 
process is shown in Fig. 6 (a) and (b). 

 

 
Fig. 6 (b) Biometric enrolment using serial monitor 

 

C. Cost Structure  

We have tried to keep the cost as minimum as possible. There 

are some more fraction costs for wires and other tiny 

equipment which is not counted in the structure. Cost 

structure for prototype is given in table I  

Table II: Cost Structure for Prototype 
SL Equipment  Price (U$) Price (BDT) 

1 Arduino Uno 8.29 700 

2 Biometric Fingerprint 
(FPM10) 

34.33 2899 

3 
W5100 Ethernet Shield   7.10 600 

Total  49.72 4199 

 
From the above cost structure, it is clear that the prototype is 
actually reliable and less expensive rather than the existing 
system where it’s one component is more expensive (TSG25 
is $650 or TSG550 is $760). 
 

D. Test Condition and Comparison  

The prototype of our System has been developed already as 
shown in Fig.7. 
 

 
Fig.7. Developed prototype of our proposed system. 

    This system is fully dynamic which will provide a real time 
update of data. Our ERP contains the ID under a certain 
individuals and time in & time out for successful fingerprint.  
After a successful attendance check, ERP is updated at real 
time by their actual time and date.  
 

 
Fig.8. Real time attendance Server (Sign In Process)  

 
    Fig.8, Fig.9 (a). & Fig.9 (b) are sample unencrypted results 
where Fingerprint ID- is a registered individuals under a 
certain name and successfully recognized by the attendance 
system. Correct match- when a successful matched 
fingerprint with its corresponding ID is detected same as from 
the database. Incorrect match- when a successful matched 
fingerprint with its corresponding ID is not detected same as 
from the database. 

 
Fig.9(a). Real time attendance Server (Sign Out Process)  

 

 
 

Fig.9(b). Real time attendance Server (Sign Out Process)  
 



    This system can solve the Multiple Entries for Check-out 
problem. Fig.6. shows the sign in process where an individual 
have a sign in at 13:39:01 PM and after that he/she sign 
himself/herself out at 13:41:34 PM (1st sign out attempt). But 
it may not be his/her final attempt. But when he/she will go 
for the final attempt, the sign out row will remove previous 
data updating and make the real time entry for sign out which 
is not possible for our existing system as shown in Fig.3.  
    So, it is observer that proposed system is more compatible, 
dynamic and effective than the existing system. 
 
    Benchmark against similar systems: The following 
figure, Fig. 10 and 11, illustrates the performance of our 
system through a range of important variables. We can clearly 
deduce from the chart that our system demonstrates 
significantly improved results across majority of the critical 
factors than other highly expensive systems.  
    Even though there are systems which have slightly faster 
response time, but when it comes to costing, our device 
remains the most affordable.  
 
    Novel Contribution: It is clear from the above testing that 
our proposed system has several novel contributions with 
regards to developing and implementing effective 
Attendance Systems.  

• The framework is considerably cheaper to build. 

• As a result the market price will be significantly 
lower than other similar systems.  

• In addition, the response time is much faster than 
some other common systems currently in use. 
However, we still intent to reduce the response time 
but in ways which will not significantly add to the 
costing of the device. 

• The power consumed is much less that other similar 
frameworks used at present in many institutions. 

• In today’s world data theft is increasing quite 
rapidly. To address such issues, we implemented 
secure cryptographic methods [11] for data 
encryption. Data, only in its encrypted form, remain 
stored in the database, and gets decrypted only while 
matching routine of the algorithm is executed. 
 

 

 
Fig.10. Fingerprint Capturing Speed 

 
 

 
Fig.11. Costing 

 

V. CONCLUSION AND FUTURE WORKS  

Based on the requirement of a reliable and cost effective 
automated attendance system, this system is having a huge 
accuracy based on several trials more than the existing system 
and also it is cost effective, feasible, can be updated to other 
data acquisition system.  
 
    The research initiative aims to offer a complete package, 
keeping the following future work in mind. 

• Implement face detection method  

• Use radio-frequency identification technology [12] 
to avoid fingerprint  

• Enhance security issues 

• Statistical and Machine Learning based data 
analysis [10] to provide intelligent 
recommendations and detect attempts for fraudulent 
activities. 

• Additionally, along with radio-frequency 
identification technology and face detection ability, 
we may think of adding voice authentication 
capability as well. 

 

VI. COCLUSION AND FUTU RE WORK S  

B. 
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