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ABSTRACT  

 

This project is about the portable student attendance system used to record digitally 

student’s attendance in class. This system is dedicated to Universiti Teknologi 

PETRONAS students which use their matrix cards as medium for recognition. It is 

chosen to shorten the time of recording attendance compared to the manual method. 

The student attendance system can be practiced using Radio Frequency Identification 

(RFID) as a medium for data recording. The microchip-embedded cards use RFID 

reader to record the attendance in class. This system involves the circuit fabrication as 

well as the programming. It is found that this system is suitable for students’ 

attendance purpose as well as replacing the existing inefficient method. 
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CHAPTER 1 

INTRODUCTION 

 

In coping with technological advancement, the way of recording students attendance 

is getting more practical. Some methods have been developed to make the attendance 

recording process easier and the digital student attendance system is one of them. 

 

1.1 Background of study 

 

Portable Student Attendance System (SAS) is a digital attendance system which uses 

Radio Frequency Identification (RFID) in order to record the presence of students in 

class. RFID is chosen because this application is widely used in all over the world 

and by applying this system, it may shorten the time compared to the current method 

which records the student attendance manually. 

 

RFID has been used before around 1940s for military purposes and civil aviation. 

According to this study, around 1980s, the same concept is applied for industrial 

application [1]. This technology is much easier as it can detect the data as long as the 

reader is within the specific range compared to others such as barcode which requires 

scanner. 

 

Instead of using the manual method where students need to write their name 

manually, they can just touch their matrix cards on card reader in order to record their 

attendance in class. Many researches were conducted before to study the main 

objectives of this SAS as well as its advantages. 
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Small RFID chip is the main device that will be embedded in the tag which in this 

case; the student’s matrix card. The RFID chip uses electromagnetic fields for data 

transfer for tracking and identification purpose. The RFID reader is portable and 

lecturers may bring it to class to record the student attendance. 

 

As for the second option, the existing barcodes in UTP student’s matrix card can be 

used for this system too. As the current matrix card is mainly used for student 

identification and library usage only, this barcode can be improved by using it for 

recording attendance system digitally. 

 

A barcode reader so called special optical scanner is needed to scan the barcodes and 

provide all information regarding the attendance. The spacing and width of parallel 

line in the barcode is used to store data. 

 

Once the tag and reader have been scanned, information regarding the student’s name 

and ID number will be displayed on the reader to verify their attendance in class. 

 

1.2 Problem Statement 

 

Irregular attendance of student is becoming one of the problems in UTP as their 

behaviour may affect the academic performance as well as the university’s image.  By 

having this portable attendance system, their attendances will strictly be recorded to 

avoid barring from sitting final examination. 

 

Basically, the lecturers will ask student to write their name in a sheet of paper or just 

call their name accordingly. This attendance system may at least shorten the time 

consuming for taking the attendance manually. Besides, the paper may be torn, 

misplaced or lost for recording in database system manually. With the RFID-based 

system, all data will be secured and stored in database. 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Optical_scanner
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1.3 Objective and Scope of Study 

  

 To understand the operation of the existing portable student attendance system 

in market. 

 To demonstrate and resemble the data transmission of scanning process in 

RFID attendance system with data transferring from Microsoft Access 2007 to 

Microsoft Excel 2007  

 To construct a working portable student attendance system device based on 

the existing devices in market as well as programming student’s matrix card. 

 To test and troubleshoot the device by scanning the matrix card for recording 

of students attendance. 

 

1.4 The Relevancy / Significance of the Project 

 

In terms of relevancy of this project, there is no problem for me to carry on with this 

project since I am currently taking electrical & electronic engineering course. 

Although I am taking Control System as my major subject, yet I think this type of 

knowledge should be gained and applied especially in programming and embedded 

system course. 

 

Before this, I have also taken some electronics subject such as digital electronic and 

analogue electronic during my second year of engineering. So, I can apply what I 

learnt before when completing my project. Additionally, I have my supervisor Ms, 

Zazilah and co-supervisor, Dr. Nor Zaihar who will supervise me throughout this 

period to complete my project. 
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1.5 Feasibility of the Project within the Scope and Time frame 

 

Regarding the availability of facility and equipment, most of the components are 

available in UTP. I bought some components which are not available in lab using the 

budget given at the electronic shop. For the programming parts, I have referred to the 

IT Department for simulation tools. 

 

1.6 Contribution of work 
 

Student attendance system is important to UTP for student attendance improvement. 

The demonstration on how the data transmits from matrix card to reader using 

Microsoft Excel 2007 and Microsoft Access 2007 as well as the fabricated prototype 

shows the process of recording student attendance digitally.  
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CHAPTER 2 

LITERATURE REVIEW 

  

The previous traditional method used to record the student attendance such as signing 

on paper or by calling student’s name is a very time consuming and insecured. So, a 

suitable system needs to be implemented to solve the problem. 

 

2.1   Existing types of Attendance System     

 

 

There are several types of attendance recognition systems which are already in market 

such as RFID Based Attendance System, Biometric Attendance System, Real Time 

Face Detection Algorithms and Barcode-based Attendance System. Understanding 

the working principle of each existing attendance system is an advantage in order to 

improvise the current system. 

All information from Section 2.1.1 to 2.1.5 refers to my first objective which is to 

understand the operation of the existing portable student attendance system in market. 

 

2.1.1   RFID Based Attendance System 
 

 

Radio frequency wave has been widely used in RFID system in order to track any 

implanted tag in a device which uses electromagnetic and electrostatic coupling for 

the communication between the tag and reader through modulation and encoding 

scheme [2]. 

 

Basically, RFID is the next wave in the evolution of computing and it is a technology 

that connects objects to Internet which can be used to track and share data. RFID tags 

use a silicon microchip to store a unique serial number burned-in during 

manufacturing process [3]. It is a row of number such as 0011642531 177, 42659 

which represent the card identity and every card will have different serial number.  
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Figure 1: The attendance recorder gadget [4]  

As in Figure 1, this is an example which uses RFID to record student attendance. 

Based on the previous study, this device is efficient and accurate compared to the 

traditional manual attendance system. 

 

By using RFID, less time is consumed to take the students attendance because the 

detection only requires about one or two seconds for the reader to track the 

information contained in the tag. There are two broad categories of RFID systems; 

passive and active system as shown in Figure 2 (a) and (b) [5] respectively.  

 

 

(a)                                                      (b) 

 

Figure 2: (a) Passive RFID   (b) Active RFID [5] 

 

Passive RFID system gains its power from the reader because it does not contain a 

battery. When radio waves from the interrogator are encountered by a passive RFID 

transponder, magnetic field is formed by a coiled antenna. The tag or the transponder 

draws power from it, energizing the circuits in the transponder. The information 

encoded is then sent to the tag's memory. 
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The tag is composed of a silicon chip and an antenna coil that includes basic 

modulation circuitry and non-volatile memory. Time varying electromagnetic Radio 

Frequency (RF) wave which is also called a carrier signal is transmitted by a reader 

and energized by the tag. AC voltage will be generated across the coil once the RF 

field passes through the antenna coil. The voltage generated is rectified to supply 

power to tag and all information stored in the tag is transmitted back to the reader by 

detecting the modulated signal [6]. 

 

As for the active RFID system, it is equipped with a battery that can be used as a 

partial or complete source of power for the transponder's circuitry and antenna. 

Besides, radio waves from the interrogator can be read at distances of one hundred 

feets or more by the transponder. 

 

Some examples of devices that use RFID are Subscriber Identity Module (SIM) card 

for mobile phones, credit card and identification card (IC) [7]. Other than that, RFID 

is also widely used in medical management, small transactions and E-passports [8]. 

 

There are two types of smart cards; contact and contactless cards. The one that uses 

RFID to transfer data is the contactless card. It uses a wireless frequency and 

embedded small chips to convey information to the card reader. The contact card has 

a small chip on the front surface and needs to be used together with a smart card 

reader.  The card must be inserted into the card reader and it will make a contact with 

electrical connectors which allowing the data transfer to and from the chip. Besides, 

the tag used is embedded with small chip together with antenna that helps the tag to 

convey information as it is made up of conductive element [9].  

 

The recorded information from the RFID system may help lecturers in calculating the 

attendance weightage of their students [10]. This somehow will reduce the task of 

lecturers it is calculated automatically. There is no human intervention involved in 

this system, hence the error can be reduced making this method be more efficient and 

effective. 

 

As for the advantage, RFID technology increases the speed of data transfer, contains 

high identification and accuracy. Besides, by taking the attendance digitally, it is 

more secure compared to the traditional method [1,10]. 
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2.1.2  Matrix card of UTP’s Population 

 

There are some differences between matrix card used by lecturers, local students and 

foreign students as shown in Figure 16. Lecturer’s matrix card in Figure 3 (a) shows 

the difference in colour compared to student’s card. Both Figure 3 (b) and Figure 3 

(c) are for foreign and local students respectively. The only difference between the 

cards is the existence of a thick layer on the left side of the picture (as marked) for 

foreign student’s matrix card as shown in Figure 3 (b).  

 

 

 

 

 

 

     (a)                                (b)                               (c) 

 

Figure 3: (a) Lecturer’s matrix card,   (b) Foreign student matrix                                                                               

card,   (c) Local student matrix card 
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Figure 4: Matrix card for lecturers 

As in Figure 4, the features of lecturers’ matrix card are:  

 Blue in colour 

 Contain serial number and barcode 

 Position is stated 

 Has a printed barcode 

 

2.1.3 Biometric Attendance System 

 

As for this system, physical and behavioural characteristics such as fingerprints, 

voice, face, retina, iris, handwriting and hand geometry are used to identify and verify 

students attendance in class. The most popular for convenient and secured 

authentication is biometric identification using fingerprint as shown in Figure 5. This 

method is unique and the problem of forgotten passwords or lost cards can be 

eliminated [11]. 

 

 

Figure 5: Biometric Attendance System [12] 
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There are two main types of fingerprint attendance management system in the market; 

on-line fingerprint attendance system and off-line fingerprint attendance systems. On-

line system requires connection with a personal computer (PC) and all fingerprints' 

templates of users to be verified and stored in PC database. Hence, this gives burden 

to PC to store data and eventually increases the response time. The off-line 

fingerprint attendance system is more convenient as it can complete all processes 

without the support from PC [13]. 

 

 

 
 

Figure 6: Biometric Attendance System Organisation [13] 

 

Figure 6 shows the block diagram of the biometric attendance system that starts by 

pressing fingerprints on a sensor of a machine. The system can transmit users' 

attending records to manage PC after the fingerprints' matching. The software 

installed on PC will process the attending data as well as carry out the query or print 

the data [13]. 

 

Veridicom Fingerprint Sensor [14] is used in this system as it can detect the structures 

of a fingerprint and compare it to the one stored in the database system. Image 

enhancement techniques are used in order to detect the structure of the fingerprint.  

 

Figure 7 shows the flowchart of the biometric attendance system. Once the device is 

switch on, thumb is put on the reader in order for the device to detect the pattern of 

thumbprint. The pattern is then being stored in the database. If the recognition of 

thumbprint is unsuccessful, user needs to repeat the step again. 
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Figure 7: Flow chart of fingerprint enrolment [14] 

 

 

 
 Figure 8: Flow chart of fingerprint matching [14] 

 

The fingerprint matching process is very important in biometric attendance system. 

Once the current fingerprint matches the database fingerprint, the date and time of the 

attendance will be stored in the system as shown in Figure 8. 
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2.1.4   Real time face detection algorithms integrated on an existing Learning 

Management System (LMS) 

 

This system integrates computer vision and face recognition algorithms into the 

process of attendance management. The system is implemented using a non intrusive 

digital camera installed in a classroom, which scans the room, detects and extracts all 

faces from the acquired images. Similar to the other methods, once faces have been 

extracted, they are compared with an existing database of student image. A list will 

be generated based on a successful recognition of a student and saved in a database      

[15]. 

 

  

   Figure 9: Classroom setup [15] 

 

The infrastructure in classroom requires rotating camera positioned centrally in the 

front of the classroom such in Figure 9. Using this setup, the camera is capable to 

capture frontal images from students as shown in Figure 10. 
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  Figure 10: A classroom with students [15] 

 

The camera at the entrance of the classroom would individually detect faces of 

everyone who enters the classroom. The system requires each classroom to have at 

least one internet connected computer. This computer communicates with the LMS 

server, where the captured images are transferred. Figure 11 depicts the physical 

architecture of this system. 

  

 Figure 11: Physical system architecture [15] 

 

Other than using the LMS server, a core algorithm can also be used for face 

recognition in recording attendance. This algorithm divides the image into block 

images, which are also called sub-images. Then, the Fisher method is directly 

employed to the selecting sub-images [16]. 
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Fisher method plays a role in dimensionality reducing and increasing the number of 

the sub-chart training sample to 2 indexes that solves the problem of complexity of 

small sample image into large sample image issue. This method reduces the memory 

capacity and makes the recognition rates higher [16].   

 

2.1.5 Barcode-based Attendance System  

 

Barcodes are machine-readable symbols used to store bits of data and all barcode data 

can be automatically collected and stored in a database. Barcodes represent data in 1D 

(1 dimensional) barcodes or 2D (2 dimensional) matrix codes. 1D barcodes refer to 

the spacing of parallel line whereas 2D is in patterns of squares, dots and hexagon 

pattern. In order to detect any data, barcode requires a white or solid color 

background [17]. 

 

Table 1: The various barcode type [17] 
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Table 1 provides the various barcode type used nowadays. A barcode reader which is 

optically laser device needed in order to read and decode the barcode [17]. Universal 

Product Code (UPC) type of barcode is commonly used nowadays especially at the 

cash register. 

 

 

Figure 12: Barcode Scanning Process [17] 

 

As in Figure 12, the student’s matrix card will be scanned using the barcode reader as 

analogue signal. The scanner will then convert it to digital signal to make it available 

for the computer to receive the data. Then, the data captured will be stored in a 

database of the host computer [17]. 

 

 

 

 

 

 



16 
 

2.2   Visual Basic.net 6 

 

This section is a literature review for the second objective which is demonstrating and 

resembling the data transmission of scanning process in RFID attendance system with 

data transfer from Microsoft Access 2007 to Microsoft Excel 2007. 

 

The database as shown in Table 2 is written in Microsoft Access 2007. The 

information will be transferred to Visual Basic.net 6. 

 

Table 2: Database develop in Microsoft Access [18] 

 

 

2.3 Working Prototype of RFID Attendance System 

 

This section refers to the combination of the third and forth objective of my project 

which is to construct a portable student attendance system, programming student’s 

matrix card as well as testing and troubleshooting. 

 

For hardware implementation, it is a circuit construction using Programmable 

Integrated Circuit (PIC16F877A) as shown in Figure 13. The required electrical 

components such as the Liquid Crystal Display (LCD) module are soldered to a strip 

board [19]. 

 



17 
 

For software point of view, the PIC is programmed using MPLAB IDE and Hi Tech 

C Compiler as shown in Figure 14. Besides, the RFID reader is communicating with 

PC/Desktop using Hyper Terminal in Windows XP [19]. 

 

  

Figure 13: PIC16F877A Pin-out [19] 

 

 

Figure 14: Screenshot of MPLAB IDE software[19] 
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CHAPTER 3 

METHODOLOGY 

 

This project is conducted by gathering all related information of existing Student 

Attendance System followed by fabricating a proposed circuit. This project is mainly 

aimed to improve the existing attendance system in Universiti Teknologi 

PETRONAS. 

 

3.1   Basic Methodology 

 

This project has been started since early June where the most suitable topic has been 

selected. Some researches were conducted by referring to some existing thesis and 

journal related to attendance system. 

 

3.1.1 Project activities 

 

Figure 15 shows the steps taken to complete my project which started by identifying 

the problem. Then, some researches were done regarding the existing student 

attendance system. As there are many alternatives brainstormed and only after some 

discussions with my supervisor, the best method has been chosen before starting the 

project.  

 

Once the circuit construction is done, the device will be programmed using MPLAB 

IDE, High Tech C Compiler and PICkit2 software to connect the tag and the reader. 

Finally, when the devices are ready with the program, a testing process is planned 

using the programmed matrix card. Troubleshooting is needed if the program does 

not function well.  
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Figure 15: Flow chart of methodology 

  

 

 

 

 

 

 

Start 

 

Problem Identification 

Error 

End 

Research  

 

Brainstorming alternatives 

 

Select the best alternative 

 

Plan an experiment  

 

Fabrication and programming  

 

Testing   

 

Troubleshooting 

 

Device working successfully 
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3.1.2 Key milestone 

 

Table 3: Key Milestone for FYP1 

Duration Activities 

Week 1 Title selection / proposal 

Week 2  Project brainstorming 

 Did some research by referring to related thesis 

and journals 

 Asked for opinion from supervisor 

Week 3 

Week 4 

Week 5 

Week 6 Extended proposal 

Week 7 Look for suitable tools (software and hardware) 

Week 8 

Week 9 Viva: Proposal defense and Progress Evaluation  

Week 10 

 

 Plan to buy all hardware needed 

 Start to meet Honeywell staffs 

Week 11 Project planning 

Week 12 Project planning 

Week 13 Draft Report 

Week 14 Final Report  

 

 

Table 3 shows the key milestone of the FYP1 work started from week 1 to week 14. 

During the first week of the semester, the most suitable project title had been selected 

which was proposed by my supervisor. Week 2 to week 5 were for brainstorming 

some new ideas as well as trying to improvise previous related projects. I had 

completed my extended proposal during week 6. Week 7 to week 8 were then used to 

decide and determine the suitable tools needed for the project. 

 

A viva on proposal defense had been done in week 9 and Honeywell staffs and me 

had a meeting on week 10. Week 11 to week 14 were used to plan the next step for 

project fabrication in FYP2. 
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Table 4: Key Milestone for FYP2 

Duration Activities 

Week 1  

 

 

Progress from FYP 1 

Week 2 

Week 3 

Week 4 

Week 5 

Week 6 

Week 7 

Week 8 Progress Report submission 

Week 9 Continuing  circuit fabrication 

 Week 10 

Week 11 Pre-EDX 

Week 12 Final results/findings 

Week 13 Draft Report submission 

Week 14 Final Report and Technical Report 

submission 

Week 15 Viva 

 

Table 4 shows the key milestone of my FYP2 started from week 1 to week 15. From 

week 1 to week 7, several unfinished tasks from FYP 1 were continued. Progress 

report had been submitted in week 8. Week 9 up to week 10 were used for circuit 

construction as well as testing and troubleshooting. By week 12, all results had been 

completed and presented in Week 15 to the examiners. 
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3.1.3 Gantt chart 

 

 

 
 

Figure 16: FYP 1 Gantt chart 

 

 

 
 

Figure 17: FYP 2 Gantt chart 
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Gantt chart in Figure 16 shows the overall planning of the project activities for FYP 1 

starting from the first week in June 2012 where I have chosen a suitable project title. 

 

For the FYP 2 project, by referring to Figure 17, the last task of FYP 1 continued 

until the submission of Progress Report in the Week 8. For the following week, I had 

focused more on circuit fabrication and testing process as well as troubleshooting the 

circuit. 

 

3.1.4 Tools  

 

Table 5: Tools required for SAS project 

 

 

 

Hardware 

 

 RFID : Read & Display V2010Thumb drive 

 USB ICSP PIC Programmer V2010 

 Adapter 12V 1A 

 A printed matrix card of student 

 

 

Software 

 

 MPLAB IDE (v8.6) 

 Hi-Tech C PRO 

 PICkit2 v2.61 

 Microsoft Visual Basic 

 Microsoft Access 2007 

 Microsoft Excel 2007 

 

 

 

 

Table 5 shows the hardware and software used in circuit fabrication for my project. 

The programmed embedded microchip card using MLAB IDE software is used to 

store the student’s information. Then, the card will be printed out as the standard UTP 

matrix card. 
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3.2   Understanding from related research 

 

As in the first objective stated before, methodology used in understanding the 

operation of the existing portable SAS in market is by reading journals and theses. 

There are about 17 theses explained the details of the system. 10 of these explained 

about RFID Based Attendance System, the other 4 mentioned about Biometric 

Attendance System, 2 theses explained about Face Recognition Attendance System 

and 1 thesis explained the Barcode-based Attendance System. Brief summary about 

the theses and their reference numbers is summarized in Table 6. 

 

Table 6: Summarized theses on Attendance System 

Sub-section Total thesis Reference number 

RFID Based 

Attendance System 

10 [2] to [11] 

Biometric Attendance System 4 [12] to [15] 

Face Recognition 2 [16] and [17] 

Barcode-based Attendance 

System. 

1 [18] 
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3.2.1 Process in creating UTP student matrix card 

 

This section explains the method in collecting information from Honeywell regarding 

UTP matrix card. Several Honeywell staffs who are responsible to produce matrix 

card for UTP are available to brief on information and knowledge in creating UTP 

matrix card for students and lecturers. 

 

The process starts by recording student’s details such as student’s name, course taken, 

nationality in software called Enterprise Building Indicator (EBI). Referring to Figure 

18, once the recording process is complete, the student’s picture is snapped and the 

card will be printed out. 

 

 

 

Figure 18: Steps in creating and programming matrix card 
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(a)                                                           (b) 

 

Figure 19: (a) Standard card embedded with microchip, (b) standard card without 

microchip 

In order to create a matrix card for UTP staff, the card in Figure 19 (a) is used. This 

card has been embedded with a microchip that stores information about the staff. This 

type of card has unique serial number (as marked) which differentiates it from the 

other card. Figure 19 (b) is the existing student’s matrix card that does not have any 

microchip embedded in it. 

 

As for the project, in order to have the same function for student and the staff matrix 

cards, the cards with the embedded chip will be used to store the students’ profiles. 

Then, it will be printed according to student’s name and ID number. 

 

Once the card has been chosen, the next process will be the recording process in the 

software to capture all data such as name, address, state, room, matrix text and others. 

When all data have been recorded, the card will have its own Access Right as in 

Figure 20. Access Right is where only the selected places such as building or door 

that can be entered. If there is no Access Right for any door or building, the user 

cannot enter the room.  
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Figure 20: Access Right for matrix card 

 

Once the card is ready with all required details, the embedded card will be placed in a 

machine shown in Figure 21 for printing. 

 

 

 

Figure 21: Printer use to print the matrix card 

 

The card reader is installed in every entrance and the lecturers have access to the 

selected rooms. 

 

 

 

 

 

 



28 
 

3.3  Call up Excel file from Microsoft Access 

 

 

During the process of learning how to export data from Microsoft Access 2007 to 

Microsoft Excel 2007, many steps have been discovered. By referring to some 

tutorials from Internet sources, the data from Excel 2007 can be easily transferred to 

Access Database 2007. This data transmission is the way to resemble and 

demonstrate the tagging process from the matrix card to reader. Apart from referring 

to the Internet sources, a thesis written by Anith Sapura bt Azmi [19] is referred. 

 

Figure 22 shows the Microsoft Visual Basic command window which is used to 

create the coding and call up a file as well as transfer data from Microsoft Access to 

Microsoft Excel.  

 

 

Figure 22: Microsoft Visual Basic command window 
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Figure 23: Flow chart of programming process 

 

 

Referring to Figure 23, all coding are written in Access 2007 and Microsoft Visual 

Basic. Once the code is entered, a window will appear asking for a file name and an 

Excel file is automatically popped out. 

 

 

 

 



30 
 

3.4 Portable student attendance system designation 

 

Hardware and software implementation are two important methods involved in 

designing this attendance system. Both hardware and software are interfaced with 

each other using MPLAB IDE,  High Tech C Compiler and PICkit2 software.   

 

3.4.1 Hardware Implementation 

The third objective of this project is to construct a working portable SAS based on the 

existing devices in market as well as programming student’s matrix card. 

Methodology involved for device construction is shown in Figure 24. It is started 

with understanding circuit followed by soldering process of the components and 

ended with testing and troubleshooting. 

 

 
Figure 24: Flow chart of fabrication process 

 

 

As for the device construction onto the Printed Circuit Board (PCB), the list of all 

components used is summarized in Table 7. 
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Table 7: List of components for circuit fabrication 

No. Description Quantity 

1 IC PIC16F876A 1 

2 IC Socket-28 pin(slim) 1 

3 Voltage Regulator 5 V 1 

4 Diode 1N4007 1 

5 Diode 1N4148 2 

6 LED 3 mm Green 1 

7 LED 3 mm Red 2 

8 LCD (16x2) 1 

9 Ceramic Capacitor 30 pF 2 

10 Multilayer Capacitor 0.1 uF 3 

11 Electrolytic capacitor 100 uF 25 V 2 

12 Push Button 2 Pins 3 

13 Mini Slide Switch(3 pin) 1 

14 Resistor 0.25 W 5% (330) 3 

15 Resistor 0.25 W 5% (4.7 K) 4 

16 Resistor 0.25 W 5% (1 K) 3 

17 Resistor 0.25 W 5% (10 K) 2 

18 Preset 1 

19 Connector 2510-02 1 

20 Connector 2510-04 1 

21 Transistor 2N2222 1 

22 Buzzer PCB 1 

23 Printed Circuit Board (PCB) 1 

24 Header pin 1x16 1 

 

All components are soldered to PCB and the circuit diagrams are explained in the 

next section of this report. 
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3.4.2 Circuit Implementation 

This section explains the circuit diagram of this project which includes the input from 

the power supply as well as output of the LCD module.  

 

 

Figure 25: Power supply circuit diagram [20] 

 

As in Figure 25, D1 is used to protect the circuit from wrong polarity supply. C1 and 

C3 are used to stabilize the voltage at the input side of the LM7805 voltage regulator, 

while the C2 and C4 are used to stabilize the voltage at the output side of the LM7805 

voltage supply. The LED acts as an indicator to indicate the power status of the 

circuit whereas Resistor R1 is used to protect the LED from over current that will 

burn the LED [20]. 

 

Figure 26 shows the connection of RFID reader to the main circuit. The output of the 

RFID reader is serial Universal Asynchronous Receiver/Transmitter (UART) in logic 

+10V/-10V with the baud rate of 9600 bps [20]. Circuit in Figure 26 is used to 

convert the logic of +10V/-10V to logic of +5V/0V which is compatible to the 

PIC16F876A. 

 

 

 

Figure 26: RFID reader circuit diagram [20] 
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The most important component is the PIC16F876A which stores the student’s 

information. Figure 27 shows the connection circuit diagram for PIC16F876A. The 

details of the connection can be referred in Appendix A.  The PIC16F876A acts as an 

input to other components in order to produce the desired output such as LCD module 

display and blinking LEDs.  

 

 
 

Figure 27: PIC16F876A circuit diagram [20] 

 

Figure 28 illustrates the circuit connection for LCD module where the output from 

PIC16F876A becomes the input for this component. This is because the programmed 

information in the PIC16F876A is executed and displayed using LCD module.   

 

 
 

 

Figure 28: LCD module circuit diagram [20] 
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(a) 

 

 

(b) 

 

 

(c) 

Figure 29: (a) LED circuit diagram, (b) LED1 circuit diagram, (c) Buzzer circuit 

diagram 

 

As mentioned before, once the PIC16F876A is programmed, the output from the 

device is channelled to other components. From Figure 29(a) and 29(b), the output of 

RA2 and RA3 from the PIC16F876A are the input of the red LED of DS2 and DS3 

respectively. DS2, DS3, R10, and R11 are the diode and resistor from the external 

circuit of this whole device system respectively. LEDs are used to indicate that the 

tagging process is currently being executed once the card is scanned to the reader. 

Buzzer is also designated as another output when the card is scanned to reader by 

producing a ‘beep’ sound. It gets the input from PIC16F876A as well as shown in 

Figure 29 (c).  
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Figure 30: A completed hardware fabrication 

 

Once all components are soldered, the fabricated circuit is connected to the RFID tag 

and reader as shown in Figure 30. All of these components operate with 5 V supply 

and a 12 V adapter is the power source of this circuit. Main components of the circuit 

are PIC Microcontroller PIC16F876A, RFID reader, RFID tag and a LCD (2x 16 

characters).  PIC16F876A is an 8-bit microcontroller with 22 I/O that operates with 

5V supply and has a speed of 20MHz.  

 

3.4.3 Software Implementation 

 

This section explains the methodology for the third and forth objectives for the 

programming part. Once the circuit is fabricated perfectly, the circuit is then 

interfaced with computer using MPLAB IDE v8.6, Hi Tech C Compiler, PICkit2 

v2.61 softwares and a PIC programmer as shown in Figure 31. The programmer is 

used to program the PIC16F876A with the student’s data. The software involved are 

MPLAB IDE v8.6, Hi Tech C Compiler and PICkit2 v2.61. The functions of each 

softwares are summarized in Table 8. 

 

 

Figure 31: USB ICSP PIC Programmer V2010 
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Table 8: Function of software 

Software Function 

MPLAB IDE v8.6 Develop C language programming 

Hi Tech C Compiler Convert C language to HEX format 

PICkit2 v2.61 Load HEX file into PIC 16F876A 

 

Figure 32 (a) illustrates the C programming language built in MPLAB IDE v8.6 in 

order to program the PIC microcontroller. The C language is then converted to HEX 

language programming using High Tech C Compiler. Figure 32 (b) shows the HEX 

language which is programmed in PICkit2 software. 

 

 

(a) 

 

 

(b) 

Figure 32: (a) Programming in MPLAB IDE v8.6, 

(b) Programming in PICkit2 
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3.4.4 Testing and Troubleshooting 

After the implementation of software, to comply the fourth objective, the circuit is 

tested and troubleshooted to fix several problems. Figure 33 shows the flow chart of 

testing process of student authentication once their matrix card is scanned to the 

reader. The information scanned will be compared to information stored in database. 

If the user is authorized, LCD module will display their details and the buzzer will be 

activated but if scanning does not match with any stored data, the authentication fails 

and no attendance is recorded.  

 
 

Figure 33: Flow chart of student authentication process 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

There are several sections which explained the results of this project. First section 

describes the way to resemble the scanning process of matrix card with the process of 

calling up a excel file from Access 2007. The next section clarifies the findings on the 

circuit/hardware implementation and last section enlightens the outcome for the 

software implementation of this project. 

 

4.1   Microsoft Visual Basic (VBA) 

A set of coding is developed in VBA to call up an Excel file from Access 2007. 

 

Figure 34: Coding used in VBA 
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The coding in Figure 34 is programmed using Microsoft Access 2007. Variable of x1, 

x1app, x1wkbk and x1sheet are declared at the first code. Then, the string function is 

declared. In order to make x1 the excel function, I have set the x1 as the new excel 

application.  Besides, I also set the x1wkbk as the new workbook application.  

 

In order to call up the Excel file, NameofBook = InputBox("Please Enter the Name of 

your workbook") function is used. A window such in Figure 35 will appear asking for 

the excel file name. 

 

 

Figure 35: Window box of Microsoft Access 

 

Once the name is entered, this file will be saved in the desired destination as written 

in the coding of  x1wkbk.SaveAs "C:\Users\user\Desktop\" & NameofBook & ".xls" 

which is in this case, the folder will be saved at the PC desktop. Quit function is used 

to close the book. 

 

Set x1 = Nothing, Set x1wkbk = Nothing and Set x1sheet = Nothing function are 

responsible to clean up memory of previous program. 

 

As for a simple demonstration, the workbook name is typed as FYP2 such in Figure 

36. Then, ‘Run’ button (as marked) is pressed to start the program. The excel folder is 

called by the program to make the excel file appear automatically. FYP2 folder will 

be automatically saved in the desktop as marked in Figure 37. 
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 Figure 36: Command window with Run button 

 

 

  Figure 37: Excel file on desktop 
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Back to the second objective, by using Access 2007 to call file of Excel 2007, this 

can be used in resembling the project. Once the matrix card is scanned into the RFID 

reader, all student information will be transferred to reader and the data will be 

displayed at the LCD module. Similar concept applies to Access and Excel folder. 

Once the file is called, the data/ file will be displayed automatically and saved in the 

database.    

 

4.2 Software execution 

As for the third objective, a prototype of portable student attendance system is 

fabricated and programmed. After the completion of circuit fabrication, the 

PIC16F876A is programmed with an open-source code using MPLAB IDE, Hi Tech 

C Compiler and PICkit2 software. The coding is then modified in order to suit the 

project. The set of coding is shown in Appendix B. 

 

4.3 Hardware execution 

As soon as the testing and troubleshooting are completed, the circuit has worked well 

by displaying the required output on the LCD module once the card is scanned to the 

reader.  

 

Figure 38 illustrates the output display of the device after the circuit is powered by  

12 V DC adaptor. When the switch is pressed, the LCD displays the name of the 

subject and then the instruction to place the card on the reader comes next. 
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Figure 38: Sequence of output display of LCD module 
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Figure 37 shows the final output of the LCD module once the student card is scanned 

to the reader. The LCD module displays the ID which is the card number, student’s 

name as well as the student’s matrix number (as marked). The student’s details are 

appeared on the LCD module because it exists in database, which is in this case; the 

database is the PIC16F876A. So, when the card is scanned, the card details are 

compared with the information programmed in the PIC16F876A. If the information is 

validated, the LCD module displays the student info as shown in Figure 39. 

 

 

Figure 39: Final output of LCD module 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATION 

 

 

All in all, the operation of the existing attendance system and the methods in 

fabricating the circuit of the system has been understood. All are based on the 

knowledge gained from some researches through journals and theses. The circuit 

have been successfully constructed and the expected output from the hardware and 

software implementation had been produced. PIC16F876A is managed to be 

programmed using MPLAB IDE, High Tech C compiler and PICkit2 software. The 

student’s details are also managed to be appeared on the LCD module once the matrix 

card is scanned to the reader.  

 
As for the recommendation, this system needs a larger database in order to record the 

student’s details. Besides, this system can be improvised by implementing it in every 

class using wired or wireless portable attendance system. In addition, this system can 

be installed in UTP if Honeywell Engineering Sdn Bhd is willing to cooperate. 
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APPENDIX A 

PIC16F876A DATASHEET 
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APPENDIX B 

CODING FOR MPLAB IDE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55 
 

#include <pic.h>  

__CONFIG ( 0x3F32 );     

#define rs   RC3     

#define rw   RC2      

#define e   RC4     

#define b_light  RC1     

#define buzzer  RC0     

#define button1  RA0     

#define button2  RA1     

#define lcd_data      PORTB   

#define led1       RA2     

#define led2       RA3    

 

void delay(unsigned long data);    

void send_config(unsigned char data); 

void send_char(unsigned char data); 

void lcd_goto(unsigned char data); 

void lcd_clr(void); 

void send_string(const char *s); 

unsigned char uart_rec(void); 

void beep(void); 

void main(void) 

{ 

 unsigned char i,temp,database;     

 unsigned char data[12];  

 unsigned char id_1[10]={"0011642531"};   

 unsigned char id_2[10]={"0011038016"};   

 unsigned char user_1[10]={"12113-Aini"};  

 unsigned char user_2[10]={"Katy-11954"};   

 TRISB = 0b00000000;      

 TRISC = 0b10000000;      

 TRISA = 0b11110011;  

 SPBRG = 0x81;      

 BRGH = 1;       

 TXEN = 1;       

 CREN = 1;       

 SPEN = 1;       

 ADCON1 = 0b00000110; 

 send_config(0b00000001);    

 send_config(0b00000010);     

 send_config(0b00000110);    

 send_config(0b00001100);    

 send_config(0b00111000);    

 buzzer=0;        

 b_light=1;         

 led1=0;         

 led2=0;         

 lcd_clr();        

 lcd_goto(0);       

 send_string("RFID Attendance");   

 lcd_goto(20);       

 send_string("   System");    

 beep();         

 delay(200000);       

 while(1)  

 { 

  CREN = 1;         

  lcd_clr();         

  lcd_goto(0);        

  send_string("Place your card");    

  lcd_goto(20);        
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  send_string("on the reader");    

  for(i=0;i<12;i+=1)data[i]=uart_rec();     

  led1=1;     

  lcd_clr();         

  lcd_goto(20);        

  send_string("Processing......");   

  delay(40000);        

  database=0;      

  temp=0;         

  for(i=1;i<11;i+=1)       

  {  

   if((data[i])!=(id_1[i-1]))temp=1;  

  }          

  if(temp==0) database=1;      

  temp=0;        

  for(i=1;i<11;i+=1)       

  { 

   if((data[i])!=(id_2[i-1]))temp=1;  

  }          

  if(temp==0) database=2;       

  lcd_clr();        

  CREN = 0;         

  switch(database)       

  { 

   case 1:        

    led2=1;       

    lcd_goto(0);      

    send_string("Card:");    

    for(i=0;i<10;i+=1)send_char(id_1[i]);  

    lcd_goto(20);      

    send_string("ID:");     

    for(i=0;i<10;i+=1)send_char(user_1[i]);  

    beep();       

    break; 

 

   case 2:        

    led2=1;       

    lcd_goto(0);      

    send_string("Card:");     

    for(i=0;i<10;i+=1)send_char(id_2[i]);  

    lcd_goto(20);      

    send_string("ID:");     

    for(i=0;i<10;i+=1)send_char(user_2[i]); 

    beep();       

    break; 

   default:        

    lcd_goto(0);      

    send_string("ID: ");     

    for(i=1;i<11;i+=1)send_char(data[i]); 

    lcd_goto(20);      

    send_string("user not found");   

    beep();       

    beep(); 

    break; 

  } 

  delay(300000);        

  led1=0;         

  led2=0; 

 } 

} 

void delay(unsigned long data)    
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{           

 for( ;data>0;data-=1); 

} 

void send_config(unsigned char data)   

{ 

 rw=0;         

 rs=0;         

 lcd_data=data;       

 e=1;         

 delay(50); 

 e=0; 

 delay(50); 

} 

void send_char(unsigned char data)   

{ 

  rw=0;         

 rs=1;         

 lcd_data=data;       

 e=1;         

 delay(10); 

 e=0; 

 delay(10); 

} 

void lcd_goto(unsigned char data)   

{            

  if(data<16)        

 {           

   send_config(0x80+data);    

 }          

 else         

 {          

   data=data-20;      

  send_config(0xc0+data);     

 } 

} 

void lcd_clr(void)       

{ 

  send_config(0x01); 

 delay(600);  

} 

void send_string(const char *s)    

{           

 unsigned char i=0; 

   while (s && *s)send_char (*s++); 

} 

unsigned char uart_rec(void)    

{ 

 unsigned char rec_data; 

 while(RCIF==0);      

 rec_data = RCREG;     

 return rec_data;     

} 

void beep(void)       

{ 

 buzzer=1;       

 delay(10000);      

 buzzer=0;       

 delay(10000);      

} 
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APPENDIX D 

TECHNICAL PAPER 
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POWER POINT SLIDES 

 

 

 

 

 

 


