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ABSTRAK 
Metode pencatatan kehadiran siswa di kelas yang paling umum dilakukan adalah dengan menggunakan media kertas, 
dimana setiap siswa harus membubuhkan tanda tangan maupun paraf untuk menyatakan kehadirannya. Dengan asumsi 
bahwa tidak ada kecurangan, maka proses pencatatan kehadiran akan menjadi akurat. Jika tidak, maka biasanya yang 
menjadi media control adalah pengajar yang berada di kelas. Tentu saja hal ini juga membutuhkan waktu untuk 
memeriksa satu per satu. Untuk kelas yang jumlah siswanya sedikit, mungkin hal ini bukan masalah, namun untuk siswa 
yang jumlah siswanya banyak, hal ini dapat menyita waktu pengajaran. Salah satu metode yang saat ini mulai banyak 
digunakan adalah dengan menggunakan biometric yaitu metode sidik jari. Metode ini cukup handal dibandingkan 
dengan metode smartcard. Oleh karena itu, pencatatan dengan menggunakan metode sidik jari akan diusulkan untuk 
digunakan sebagai pengganti metode yang lama untuk keperluan efisiensi waktu. Namun demikian ada beberapa faktor 
yang harus diperhatikan untuk mengambil keputusan migrasi dari pencatatan kehadiran sistem manual ke sidik jari. 
Tulisan ini memuat faktor-faktor tersebut. Diharapkan pertimbangan-pertimbangan yang diusulkan dapat digunakan 
oleh insitusi-institusi yang berencana untuk melakukan migrasi pencatatan kehadiran tersebut.  
Kata Kunci: Biometric, Sidik Jari 
 
1. Introduction 
It has been a while that the most common way used to monitor one’s presence at a place is by using signature on a paper. 
In a company, to check the presence of employees both when he/she comes and goes home, the clock machine is used. 
Meanwhile in education environment, the presences of students are checked from the signature put by them on the 
attendance sheet combined with the effort of the teacher or the lecturer to call and check their actual presence in the class. 
This process is time-consuming and may lead to misconduct if it is less monitored.   
 
In education environment, from the early level, the number of students’ presences is used either as part of students’ 
assessment or statistic used in an institution. Although in higher education, the presence of students in class is always 
important, but most institutions require a minimum number of presence in the class out of the total number of the class 
students enrolled in. This old way of recording the presence emerges several drawbacks such as students’ misconduct to 
the process by putting the signature on the paper which is done by their friends, time required to process manual data to 
digital format for further purpose, and the process itself that will make the learning process ineffective. The effort to 
migrate from manual attendance to the modern way need some considerations. This paper is written based on the current 
research conducted by a department within the university.  
 
The purpose of this paper is to describe some factors before considering to migrate from manual attendance system to 
modern way which is the fingerprint time attendance system. The factors that will influence the decision being made are 
time-efficient, the number of total students, type of the fingerprint attendance system, the correct location to place the 
fingerprint devices, side effects from applying the new system, economical factor, etc. These descriptions are expected to 
be useful for any institution which plans to migrate from the conventional attendance system to a new one.   
 
The problems described here are based on various conditions. These include:  
1) Time-efficient obtained from the whole processes of the attendance system. 
2) Type of the fingerprint systems suitable to the real conditions. 
3) The economical aspect to apply the new system. 
4) Side effects emerge from applying the new system. 
 
2. Fundamental Theory 
2.1 Biometrics 
According to[3], biometrics is a science for analyzing measurable biological characteristics of an individual so as to 
establish their identity and to allow them to access information and resources. Biometrics use unique personal traits to 
authenticate people. Biometrics use personal features instead of facts to authenticate a person. Passports almost always 
carry a physical description of the bearer, and have carried photographs as well for the past several decades. Photo ID 
cards have been used at least since the 1930s[4].  Since biometrics are based on unique personal characteristics it can be 
usually used in three different applications which are authentication, identification, and uniqueness. Authentication is 
addressed by most other mechanisms such as user name. The biometric reading serves as the role of the base secret or 
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verifier, and it must closely match the entry in the corresponding user record. For identification, application requires a 
comprehensive database of biometric samples that is likely to contain the sample being searched for. And lastly, in 
uniqueness, the application becomes more practical with the advent of low-cost computer-based biometrics. The 
important technical difference between the two applications is in their scales. Biometrics pattern matching gets much 
harder as the size of the pattern collection grows.  
 
2.2 Biometric Techniques 
The biometrics techniques fall into two categories: those that measure behavior and those that measure physical traits. 
Just about every device ever built to measure a unique human characteristic has been pressed into service for biometrics 
authentication. Some devices cost tens of thousands of dollars, while others try to use equipment already available on a 
personal computer, like the keyboard or perhaps a microphone[3]. 

 
2.2.1  Measuring Physical Traits 
These techniques measure physical features of human bodies that should be unique among most or all of the population. 
There are five major techniques[4], fingerprints, hand geometry, eye feature: retina, eye feature: iris, and face. The 
fingerprint technique uses relatively small image scanner to read the user’s fingerprints. The technology evolved from 
earlier systems used to match printed fingerprints in law enforcement applications. Today’s fingerprint biometric systems 
yield a very practical combination of the cost and their reliability. Figure 1 shows example of fingerprint scanner. 
 

 
Figure 1. Fingerprint Scanner[4] 

 
Hand geometry technique was first developed in the 1970s for physical access control[2]. They use special readers that 
sense a user’s finger size, thickness, and palm geometry. Human hands are not nearly as unique as fingerprint. Bund hand 
geometry is easy and quick to measure while being sufficiently robust for many authentication uses[5].  
 
There are two eye feature techniques: retina and iris. Retina technique uses retinal camera behind a special eyepiece. 
Users must place an eye against the eyepiece and the camera records the distinctive pattern of veins on the person’s 
retina. It is used in a few high-security government and military applications. The other eye feature: iris, uses a special 
camera that examines user’s iris from a distance of a few feet and extracts its distinctive texture[1]. 
 
2.2.2  Measuring Behavioral Traits 
There are three main categories for this kind of measurement: speaker recognition, written signature, and keystroke 
dynamics. Speaker recognition prompts a user for some spoken words and authenticates the user based on distinctive 
speech patterns (“voiceprint”). Some systems rely on specific microphones or other restrictions on the speaking 
environment. It may fail in noisy environment. The written signature technique collects a written signature from the user 
and compares it against a record containing user’s signature-writing behavior. In order to reduce the forgery, the systems 
rarely rely on the signature’s images alone. Reliable systems measure the dynamics of pen motion as well.     
 
2.3 How Biometrics Work  

 
Despite the range of the sensors and measurements used for biometrics, all systems share the same fundamental design. 
All systems use a device that collects digitized measurements of a personal trait. The first step is to use the right 
equipment to measure the particular trait associated with the biometric. For example, an iris pattern system uses a 
specialized camera that focuses specifically on the iris and collects its image. The fingerprint systems typically use 
specially designed scanners to collect the fingerprint. The scanners usually do poorly in detecting patterns in other type of 
surfaces[4]. Next, a biometric system performs feature extraction on the digitized data to identify the distinctive features 
associated with the particular biometric. In a fingerprint system, features consist of splits and junctions in the print’s 
concentric ridge, combined with information about the features’ relative locations. The extraction process yields a data 
item called the biometric signature. 
 
Different biometric systems produce their “signature” from a user’s fingerprint, voice, or other personal trait. To 
authenticate a particular user, the system looks up the user’s record, retrieves the biometric pattern associated with that 
user, and compares the derived signature against the pattern. The comparison process is generally designed to expect 
partial matches and to specify the degree to which the signature matches the pattern. If the two match closely, the system 
authenticates the user.  
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Figure 2 shows the elements of biometric system. The system requires a biometric pattern for every recognizable user. 
The system constructs these patterns during an enrollment process that collects one or more biometric signatures from 
each user. The enrollment process uses additional signature from a user to construct pattern that reflect likely variations 
in that user’s signatures. This makes the system less likely to falsely reject a legitimate user. Biometric systems designed 
for the uniqueness and identity applications can establish a user’s identity without asking for the user’s name. To do this, 
the system collects a biometric signature from the user and matches that signature against each biometric pattern in user 
database. The system identifies the user by finding the pattern with the closest match to the biometric signature.  
 
 

 
 Figure 2. Elements of The Biometric System[4] 

 
3. Analysis of The Current System 
In a traditional learning process, the existence of a teacher or lecturer and students is a must. Their presences are 
indicated by the signature they put on the paper sheet. Accurate number of students’ presences will need the participation 
of the teacher or the lecturer to monitor their existence in the class. For a small class with only few students, it is not a 
problem and it is not difficult to do this but how if the class contains more than 50 students?  Checking the presences will 
consume time of the learning process. One of the draw back of current manual system which is their inability to monitor 
each student may lead to student’s misconduct regarding their presence in class. Most of the misconduct cases will 
involve somebody else to put the signatures for friends. Of course this can be avoided only if the teacher or lecturer may 
spare their time to check for the actual presence of the students, which probably may disturb the effective learning 
process. The next drawback is the time required to process the manual data to the digital format for further usage will 
depend on the person in charge in this process. Figure 3 shows the step-by-step process of the manual attendance system.  
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Figure 3. Step-by-step the Process of Manual Attendance System 

 
It starts from the manual data by the signature of the students. It may involve misconduct act if not strictly monitored. 
The data from paper sheet will be copied to digital format weekly. There must be a person who is responsible to do this. 
This is always repeated to the end of semester until the whole data of the student’s presences collected. Then the last step 
is creating statistic report for them. The next drawback of the current system is the exact time when the student sign the 
attendance sheet paper is never known. As long as the students sign it within the lecture’s time, it will be alright.  
 
Not all institutions need actual presence of the students. To the institution that does not need it, then the current system 
may not need to change, but to the other which needs the data of the students’ presence in class, the actual data about the 
students’ presences are important, and it may be a good solution to migrate the old system to the one investigated in this 
paper. In some institutions the data required for allowing the students to join exam. Normally they define the minimum 
percentage of the student’s presence to do so. 
 
4. Fingerprint System and Factors to Consider 
4.1 Type of Fingerprint System 
In the market nowadays, there are two common types of the fingerprint system: stand-alone device and fingerprint 
sensor. The stand-alone equipment can be operated without computer. For the second type, fingerprint sensor, the 
existence of the computer is compulsory. The specification of the device may vary from one manufacture to the other. 
Table 1 shows example of a stand-alone fingerprint scan device. The device is capable of saving 1000 fingerprints and 
equipped with LCD screen 128x64. It also has low-consumption power, password method to anticipate user that has 
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problem fingerprint. To retrieve data from the device, the USB port is used. Other stand alone devices may provide the 
TCP/IP and RS-232 communication port for accessing data from the device. 
  

Table 1. Stand-alone Device Example 
LCD 128 x 64 Blue LCD 
Dimension 160mm x 130mm x 90mm 
Power 9V DC 
Sleep Current 0.5A 
Working Current 0.5A-1.0A 
Communication Port USB 
False Accept Rate 0.00001% 

False Reject Rate 0.001% 

Record Capacity 30,000 records 

Fingerprint Capacity 1,000 fingerprints 

Registration Method Fingerprint, Password 

Identification Time <= 1 sec 
Identification 
Method Fingerprint, Password, Fingerprint + Password 

Resolution 500dpi 

Scan Area 21mm x 18mm 

Backup Battery Built-In 
 
The second type device can be used only in conjunction to a computer. It is different from the first type, while the first 
type has already embedded software. This type will be controlled by a software provided by the manufacture. The 
software must be installed to a computer with an operating system. Mostly the manufactures provide Software 
Development Kit (SDK) to give users freedom to develop the application suitable to their need. The capability of the 
process will depend on the computer specification used.   
 
4.2 Some Factors to Consider 
Factors to consider for this process is the number of the total students. Table 1 shows a minimum specification of a stand-
alone device which means it can keep 1000 records of fingerprint and maximum 30000 records of time attendance. How 
ever, device in the Table 1. does not provide data access using TCP/IP, but USB. The following are some assumptions of 
a study case:  
• The number of students in a class is 50 students  
• Total number of student is 900 students  
• Each class is two-hours class 
• There are five classes maximum in each class every day 
• School day is Monday to Friday 

 
The device from Table 1. will be adequate to accommodate the log of the student records. Ideally, the device should be 
placed inside the class either it is close to the entry door or close to the teacher desk. If the number of the class room for 
the teaching is 5 classes, then the system will require 5 devices. If the student only scan the fingerprint at the beginning 
of the class, the device will be last up to120 days or roughly 4 months, but if the fingerprint scan is done both at the 
beginning and end of class, the total number of records will be double, and the devices can last up to 2 months, 5 days a 
week. No paper needed. No misconduct act of the students. All the data can be retrieved instantly via USB port and it is 
even quicker if all devices are connected to a Local Area Network (LAN). With 50 students in a class, the attendance 
system will need roughly less than 5 minutes. It is very time-efficient compared to the manual system. In manual system, 
the attendance paper sheet will be passed from one student to another, and sometimes it needs the teacher or lecturer to 
encourage the student. The cheapest cost for the device shown in Table 1.  is approximately $300 or Rp 3.000.000.  
 
The next factor is what device is suitable to the conditions. Shall the cost is not the problem the ideal system will be 
likely the best option. An ideal system may expense high-cost in budget. Of course it is even compared to the benefits 
from using the new system. The stand-alone type will cost double to the price of the fingerprint sensor, but the limitation 
of the fingerprint sensor is that it requires computer to operate it. Nowadays, it is very common that in a class, a set of a 
computer already exist, normally placed inside the desk of the lecturer. In this case, the fingerprint sensor may be a good 
option to cut the cost expenses. It will cost around $120 or equally 1.200.000. Table 2 shows the specification of a 
fingerprint device. The minimum specs of the computer is P-III 800Mhz, 256MB RAM, USB Port , CDROM for driver 
and SDK installation, operating system Windows Xp or  Vista. 
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Table 2. Fingerprint Example Specification 
LED Blue 

Pixel resolution 512 dpi (average x,y over the field) 

14.6 mm (nom. width at center) 

Image capture area 18.1 mm (nom. length) 

Image data 8-bit grayscale (256 levels of gray) 

Reader size 
(approximate) 65 mm x 36 mm x 15.56 mm 

Supply Voltage 5.0V ±5% supplied by USB 

Supply Current - 
scanning 190 mA (typical) 

Supply Current - idle 
mode 140mA (typical) 

Supply Current - suspend 
mode 1.5 mA (maximum) 

Scan Data 8-bit grayscale 

Standards Compliance 
FCC Class B, CE, ICES, BSMI, MIC, USB, 
WHQL 

 
Third factor is the economical factor. This factor is always the top consideration in every aspect although sometimes the 
final decision made is not the best solution. Any institution with adequate budget should aim to implement the ideal 
system for this purpose as described above. Shall the budget for migrating the system be limited, the use of either the 
fingerprint sensor or few stand-alone devices is a good option.  One stand-alone device is enough as long as the number 
of persons to use the system does not exceed the maximum number of   fingerprints it can handle. Lets take an example 
device described in Table 1. The maximum number of fingerprint can be handled is no more than 1000 fingerprints. To 
achieve optimal results from the minimum system, developing the SDK provided by the manufacture is necessary.  
 
Using the example of the study case of, one stand-alone device should be enough because the maximum number of the 
students is 900 students. By the ideal system, at the time data are retrieved from all devices placed inside the classes, the 
data have been grouped automatically by the class. It should not be difficult to manage data. Using a minimal system, 
such as one device only may introduce new problems. The following are problems that may emerge: 

• Long queue-line occurs at the time all five classes start. 
• The device can be last only up to 24 days. 
• Big effort should be made to alter the SDK in order to select and group the retrieved data into 

the class and the subject. 
The first problem is unavoidable. The second one can be handled by applying a strict schedule of retrieving the data from 
the device. The last one may be the difficult matter to solve because to alter SDK, then a person with good programming 
skills is required.   
 
Last factor to consider is side effects of the application of the new system. From institution’s point of view, the teaching 
or lecturing duration should be very close to what it is supposed to be. It is expected that the students get their rights.  For 
example, in two credits subject, the students should have actual class hour about 100 minutes. It is difficult to control 
this. Most of the students are even happy if the learning hours in the class is shorter that what it should be because the 
teacher or the lecturer leave early. This is a disadvantage to the whole aspects includes time corruptions and inappropriate 
portions of the hours and study material acquired by the students. By applying this new system it seems that some parties 
will be uncomfortable. In the old system, the students’ data presences show very simple thing which is the signature on 
the paper which indicates that the students are present in the classroom. In the new system, if both time are recorded, then 
data also contain information about when the class starts and ends, which in the previous system, it is very difficult to 
control this. On institution side, this is a very good sign that the new system can function as monitoring tool for the actual 
class hour. On the lecturer side, especially for those who like to corrupt the learning hours, it can be very annoying, and 
also to the students that possess a very bad attitude to the learning hour in the class. 
 
5. Conclusion 
All the factors and consideration described in this paper may become benefits to any party or institution which is 
planning to migrate from the manual attendance system to fingerprint system. The economical factor is still on the top 
instead of the other factor although the results by considering it will not be the best options. Whenever the budget is not 
problem, the best solution to the current problem is most probably possible to design and implement.   
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