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Abstract: This study has been undertaken to understand the barcode technology and various other biometrics technology. The 

study reveals that the use of these technologies reduces the human effort and also reduces error occur during the handling of  

records. Comparison of different biometric technologies is done and various applications reviews are discussed. This paper 

analyses the advantages of using barcode technology. 
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I. INTRODUCTION 

Automated biometric systems have only become available over the last few decades, due to significant advances in the field of 

computer processing [1].Adequate attendance and management are very important in the world today. Generally, the 

attendance is marked using many technologies as RFID, Biometric, Barcode, online attendance system etc [2]. The manual 

system of taking attendance is completed on paper by the utilization of pen, students write their names, index numbers and 

check in a sheet of paper, this makes the system unreliable because students can write names for friends who aren't in school. 

For the stated reasons, an efficient attendance management system using biometrics is designed [3]. For Attendance Program 

Systems based on barcode, a barcode is at the outside of each class. The Universal Product Code formes from a person's 

specific details like roll number, rank, division and year etc. By checking their card in the app, the student's attendance is 

modified, which decreases the focus on paper work and saves precious time [2]. 

 

 

II. TIMELINE OF VARIOUS TECHNOLOGY 

 

 

Figure 1.The Timeline of Various Technology[4] 

 

 

III. COMPARISON OF BIOMETRIC TECHNOLOGIES 

A. Fingerprint recognition 

An identification system supported fingerprint recognition appearance for specific characteristics within the line pattern on the 

surface of the finger. The bifurcations, ridge endings and islands that structure this line pattern are keep within the kind of a 
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picture. The disadvantage of capturing a picture of an external characteristic is that this image will be replicated – notwithstanding 

it's kept in encoded type. A picture continues to be a picture, after all, and might so be compared. in theory, you'll then generate 

constant code. Fingerprints will already be spoofed* victimization comparatively accessible technology. Another, by no means 

that insignificant, purpose to contemplate is that a finger bestowed for recognition doesn't essentially still have to be compelled to 

be hooked up to a body... [5,6] 

Since, some line patterns are so similar that in apply this may end in a high false acceptance rate (FAR)[5]. ** Fingerprints may 

also wear away as you grow up, if you are doing loads of DIY or a specific quite work, for instance. As a result, some individuals 

could realize that their fingerprints cannot be recognized (false rejection (FRR)**) or perhaps recorded. there's even a hereditary 

disorder that leads to individuals being born while not fingerprints! [5]  

On the opposite hand, fingerprint identification is already acquainted to a lot of of the general public and is so accepts by an 

outsized variety of users. The technology is additionally comparatively low cost and straightforward to use. It ought to be noted, 

however, that quality will vary considerably from one fingerprint recognition system to a different, with extensive divergence 

between systems in terms of false acceptance and false rejection rates.  

* Biometric spoofing refers to the presentation of a falsified biometric characteristic with the aim of being known as another 

person. this might involve employing a replicates fingerprint or a lens system with a falsifies iris pattern. the chance of spoofing 

in the main applies to types of biometric security supported superficial external characteristics 

B.  Facial recognition 

Facial recognition system analyses the form and position of various components of the face to work out a match. Surface options, 

like the skin, are typically taken into consideration.  

Facial recognition for security functions is an outcome of face detection technology, that is employed to spot faces in complicated 

pictures within which variety of faces could also be present. This technology has developed quickly in recent years and is so a 

wonderful candidate if a system is required for remote recognition. Another and is that the technology permits ‘negative 

identification’, or the exclusion of faces, creating it a decent deal easier to scan a crowd for suspicious people. 

An important issue for booming identification is however well the system could adapt to changes within the specific biometric 

options. within the case of face recognition systems, an outsized modification within the facial features (e.g., moustaches and 

beards, totally different hairstyle or glasses) could considerably influence the success levels [5,6]. To extend the accuracy and 

adapt to those changes some quite machine learning has got to be enforced. There are primarily 2 strategies of capture: 

victimization video or thermal imaging. Video is additional common as customary video cameras will be used. [6]  

However, biometric identification additionally contains a variety of great drawbacks. for instance, the technology focuses in the 

main on the face itself, i.e., from the hairline down. As a result, someone sometimes has got to be trying straight at the camera to 

form recognition doable. And despite the fact that the technology continues to be developing at a speedy pace, the amount of 

security it presently offers doesn't nevertheless rival that of biometric authentication [5]. 

C. Iris recognition 

When AN iris scan is performed a scanner reads out the distinctive characteristics of an iris, that are then regenerate into an 

encrypted (bar)code. biometric authentication is thought to be a wonderful security technique, particularly if it's performed 

victimization infrared emission.  

However, one drawback oftentimes encountered once the technology is introduced is resistance from users. Quite few individuals 

realize having their eyes scanned a rather unpleasant expertise. You furthermore may have to be compelled to adopt an explicit 

position therefore the scanner will browse your iris, which may cause discomfort. Hygiene is another oftentimes cited 

disadvantage, as several systems need users to position their chin on a rest that has been employed by unnumberable individuals 

before them. [5]  

Lastly, it's necessary in contact in mind that though biometric authentication offers a high level of security, this might come back 

at the expense of speed. Incidentally, systems have recently been developed that may browse a person’s iris from a (relatively 

short) distance.  

Table 1: ComparisonOfBiometricTechnologies (I) 

Biometric identification 

technique 

FAR 

%  

FRR 

%  

GFRR 

%  

FTE 

%  

Chance of 

spoof  

Live sample 

detection  

User acceptance  

Fingerprint recognition 

Optical detector 10 -2 10-2 1-5  1-3  Terribly high  None  Low – criminal 

records  

Capacitive detector 10-2 10-2 1-5  1-3  Terribly high  For sure devices  Low – criminal 

records  

Swipe detector 10-2 10-2 2-6  1-3  High  None  Low – criminal 

records  

Multispectral optics  10-5 10-3 10-1 10-1 Terribly low  Yes  Low – criminal 

records  

Facial recognition  10-2 10-2 1-5  1  Medium-low  None  High  

Iris recognition 10-7 10-4 10-1 1  Terribly low  For sure devices  Low - 

misconceptions  

 

Table 2:  Comparison Of Biometric Technologies (II) 

Biometric 

identification technique 

Contact 

requirement  

Stability of the 

biometric sample  

Risks  

Fingerprint recognition 

Optical detector On a tiny surface  Changes rarely  Several might not use it in everyday applications  

Very vulnerable technology  

Capacitive detector On a tiny surface  Changes rarely  - Several might not use it in everyday applications  

Very vulnerable technology  
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Swipe detector On a tiny surface  Changes rarely  - Several might not use it in everyday applications  

Very vulnerable technology  

Multispectral optics  On a tiny surface  Does not change  Not enough experience  

Facial recognition  None  Changes often  - Several might not use it in everyday applications  

Very vulnerable technology  

Iris recognition None  Does not change  Some individuals might not use it  

 

Table 3: Characteristic Features of Biometric Technologies 

Characteristics  Fingerprints  Iris  Face  

Easy of Use  high  Medium  Medium  

Error Incidence  Dryness, dirt, age  Lighting  Lighting, age, glasses, hair  

Accuracy  High  Very high  High  

User Acceptance  Medium  Medium  Medium  

Long Term Stability  High  high  Medium  

D. Barcode 

In barcodes there are 95 set of parallel lines including all the white and black vertical bars. When the barcode number is assigned 

then each number has 7 slots and consistent with these 7 slots a singular barcode is generated. In this white space is scanned 

because during this section of white bar the light are going to be reflected back to the scanner so using the code “0” or “1” scanner 

can understand and automatically stored information will be decoded onto the desktop. In this barcode we can store more 

information about our product. [7] 

Based technology barcodes removes the possibility of erroneous attendance labelling. The employee time  are going to 

be reduced by using  this technique training. The design of bar codes and printing aren’t so costly. Barcodes are highly flexible 

and enhance inventory control. Barcodes offer better data and fast availability of barcode data. Only a few data can be stored by 

linear barcodes. It must be horizontally extended with additional vertical lines and gaps to store large quantities of data, resulting 

in large bar codes. However, barcode cannot be checked properly if corrupted. [8] 

ADVANTAGES OF BARCODE: 

Workers and professionals can reliably search and find products and packages with none manual work tension. Human errors are 

reducible since machines like printers and scanners are useful for scanning purposes. Reading the encoded message or 

information is usually done quickly. For example, during a supermarket, clerks can bill the respective items purchased by a 

consumer very quickly by scanning the product’s barcode employing a scanner and may give the total products and its value 

simply. Few industries just like the transportation sectors use barcodes to differentiate one product from another and to verify new 

ones from old ones. Labelling the packs or things with barcode is today budget-friendly and is efficiently processed just through 

your mobile phones and computers. 

DISADVANTAGES OF BARCODES: 

Even though there are advantages of barcode scanning, the disadvantages also are given extra consideration. Since the barcode 

scanning may be a manual method, there are chances of system failure. When a device for scanning gets damaged, there exists 

unnecessary confusions and improper work pending. Trouble arises when a barcode isn’t clear, scratched, or if crumpling seen 

thanks to some defect. The data or information during a barcode has got to store already or given inputs within the scanner. 

Henceforth, barcode scanning is plus on one hand and minus on the other and depends upon the type and duration of using it.  

IV. BARCODE AND IT’S APPLICABILITY REVIEWS 

A.BayesianAlgorithm using 1D Barcodes 

The 1D barcode was developed as a package label that would be swiftly and accurately read by a laser scanner. It has become 

ubiquitous, with symbology’s like UPC wont to label approximately 99% of all grocery within the US. There is a robust demand 

for systems to read 1D barcodes from images acquired by portable cameras (such as on cell phones), but the 1D patterns are often 

poorly resolved by these cameras due to motion blur and an inability to focus sufficiently close. A variety of 2D barcodes have 

been designed that are much better suited for camera acquisition but for the next several years 1D barcodes willremain the  

dominant type of label for most packaged goods.[15] 

 

 

B.Models Basics 

In this paper we assume that the bar code has been segmented from the image, and that we know the approximate orientation, 

which allows us to construct several scanlines across the barcode. We first describe the model for one scanline cutting from left to 

right across the barcode; later we'll extend the model to multiple scanlines. In addition, in later sections we will describe two 

variants of the basic model, Model 1.[16] 

 
Figure 2. Basic Model 

The basic model, P(X, D|S), can be described as a factor graph in fig of the following form: 
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P(X,D∣S)=1Ze−L(X,S)−G(X,D) ……. (1) 

where L(X, S) is that the (log) likelihood term that rewards edge locations lying on high-gradient parts of the scanline, andG(X, 

D) is that the geometric term that enforces the spatial relationships among different edges given the digit sequence. 

First, we describe the likelihood term L(X, S) in more detail. It is defined as: 

L(X,S)=∑i=1NLi(xi,S) ….(2) 

where the precise form of Li differs between Model 1 and Model 2 (see details in the next subsections). In both cases it enforces 

the polarity constraint that edge xi must have polarity (−1)i, i.e., Li(xi, S) = ∞ if dI/dx(xi) has the wrong sign. 

Note that we can rewrite L(X, S) as two terms, one containing fixed edges and the other containing variable edges: 

L(X, S) = Lf(Xf, S) + Lv(Xv, S) ….(3) 

Next, we describe the geometric prior term G(X, D): 

G(X, D) = Gf(Xf) + Gv(Xf, Xv, D) ….(4) 

Table 4: Number Of Barcodes Correctly Read. 

 Our Model Barcode Decoding  bcTester 

Learn 17/17 17/17 4/17 

Clean 42/44 39/44 13/44 

Hard 2/35 0/35 0/35 

 

Reviews 

* The appliance is extremely light, concise, works fast, doesn't contain ads and is made on an open-source project. Many users 

write that the app started showing ads within the previous couple of months, but the last update was 02/25/2019. Unfortunately, 

they confuse this app with an already removed one, which actually began to show ads aggressively. This results in a drop by the 

rating of an honest application that accidentally happens to possess the precise same name. It is necessary to look not only at the  

name of the application, but also at the manufacturer.[9] 

* Excellent and simple barcode scanning app! I use it for years, even to check my own scanning apps :) One of the first apps I  

install on every new device. Good job! 

* This is a wonderful program. You can determine everything about the merchandise, the article, the cost, where it's more 

profitable to bay. You can use a QR code to buy various services. In the program, you can create your own QR code and save it, 

 scan it to a friend or yourself, there are many settings, there is a scan history.[10] 

* This app is a mainstay for me. Looks up the link without evaluating and sending you there, making it super safe. It's rambling 

with the opposite similar app that had malware. This one DOES NOT. My only complaint is that it forces landscape mode, but it's  

a small grievance.[9] 

* The original and best. Open source and super-fast. A bunch of review scammers are claiming the app was "recently updated"  

with ads and viruses. This is false! The app was last updated in 2018! It's as good as it ever was[9]. 

V. VARIOUS ATTENDANCE SYSTEM REVIEWS 

A. Face Detection system 

The proposed system captures the face of every student and store it within the database for his or her attendance [11]. The 

study is based on (Yand et al (2002 p.36). They subdivided these resolution hierarchies into three levels with level   1 being 

rock bottom resolution which only searches for face candidate and further processed at finer resolutions. At level 2 they used 

the face candidate in level 1 to alongside local histogram equalization followed by edge detection. At level three,the 

surviving face candidate region uses a group rule responding to countenance like mouth and eyes. 

They conducted their experiment on 60 images. Their system located faces on 50 of these images and 28 images gave false alarm, 

thus giving a success rate of 83.33% and a false alarm rate at 46.66%[12]. 

B. Fingerprint Recognition System 

Fingerprint recognition system may be a widely used application and becomes popular and update by the time because 

manually checking the identity of an individual. Fingerprint recognition is getting used for the identification at the several 

departments because the system security is taken into account because the most vital factor at any department of data and 

technology[13]. According to the Global Fourier Transform analysis discussed in the paper    Take a picture I (x, y) where x 

and y represent the grey level intensity at the pixel of the image. DFT (Discrete Fourier Transform) of size “M X N” are 

often computed as shown in equation 

F(u, v) =
1

𝑀𝑁
∑∑𝐼(𝑥, 𝑦)

𝑁−1

𝑦=0

𝑒−𝑖2𝜋(
𝑢𝑥

𝑀
+
𝑣𝑦

𝑁

𝑀−1

𝑥=0

), 𝑖 = √−1 

H(u, v)= 1

[1+𝐷(𝑢,𝑣) 𝐷0⁄ ](𝑢,𝑣)2𝜋
 

where, D0 is the distance from origin and D (u, v) is a distance of the point (u,v), 

𝐺𝑘(𝑢, 𝑣) = 𝐻𝑘(𝑢, 𝑣) − 𝐻𝑘 − 1(𝑢, 𝑣) 
𝐸𝑘 = |𝐺𝑘(𝑢, 𝑣) − 𝐹(𝑢, 𝑣)|2 

 

where, D0 is that the distance from origin and D (u,v) may be a distance of the purpose (u,v), where, 

D0 is that the distance from origin and D (u,v) may be a distance of the purpose (u,v)[13]. 

C. Iris Recognition System 
Over the last 20 years, several methods are developed for iris recognition. Most of these methods were designed for 

frontal and high-quality iris images. 

In 2012, an efficient method was proposed by M. Mahlouji and A. Noruzi for the localization of the iris inner and outer 

boundaries, presenting an iris recognition system for unconstrained environments. In this method, the circular Hough 
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transform was used for the segmentation, and therefore the localization of boundaries between the upper and lower eyelids 

occluding the iris was performed via application of the linear Hough transform. When compared with other popular iris 

segmentation methods, a comparatively higher precision was obtained for this method with a shorter time interval. A high 

accuracy rate of 97.50% was achieved when testing the results on CASIA database images[14]. 

VI. CONCLUSION AND FUTURE WORK 

These days itis required to keep up with the latest technologies, especially in the field of education. Educational institutions have 

been looking for ways to enhance the educational process using the latest technologies.  Looking at the existing situation, we have 

thought of using the mobile technology to efficiently benefit from the complete time assigned to a lecture. 

Time taken by instructors to take attendance may be viewed sometimes as a waste of the lecture time, especially when classes are 

big.  For that, we have instructor need not do anything extra during the class beyond presenting the slides of the subject to be 

taught to the students. 

Thus, we have developed application which would help marking attendance using the barcode scanner in mobile. 

Since our system is modular and can be modified effortlessly, the future work ambitions is to add the library module, the system 

willhelp both students and the library manager to keep constant track of the books available in the library. It allows both the 

admin and the students to search for the desired book. 
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