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Abstract— Barcode Scanner is a hand-held or stationary input 

device used to capture and read information contained in a 

bar code. A barcode reader consists of a scanner, a decoder 

(either built-in or external), and a cable used to connect the 

reader with a computer. Handheld barcode Scanner & Imager 

is consist of parts as illumination system, Sensor, Decoder. 

This device uses source location, date & time, device id, 

product id, receipt id, destination location, price. This all 

information will be stored and same machine will create the 

barcode for the same. This barcode will be printed and stick 

to the product and the product is ready for the delivery. Data 

will be delivered to the server. At the receiving point i.e. 

destination the machine will scan the product takes all the 

necessary data and confirm the delivery of the product by 

sending location and digital signature of the receiver. 
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I. INTRODUCTION 

A barcode scanner works by directing a beam of light across 

the bar code and measuring the amount of light that is 

reflected back. (The dark bars on a barcode reflect less light 

than the white spaces between them.) The scanner converts 

the light energy into electrical energy, which is then 

converted into data by the decoder and forwarded to a 

computer. 

It is noted that computer cannot read barcode 

directly .To make it read by computer ,computer need 

“Barcode Reader “which captures or reads the barcode and 

sends this information to decoder which translates it into text 

or form of data which computer can process it. The purpose 

of the decoder here is to convert the electrical energy into date 

of numbers and letter then all the data will be forwarded to a 

PC to be analyzed by software. Even though it appears to be 

a very long process but actually it just takes a few 

milliseconds.  

 These scanners are probably the most widely used 

devices or tools today and they have with them so many 

models are being used in different industries which includes 

manufacturing, warehousing, education, healthcare and lastly 

in the field service. The high utility aspect and the popularity 

of the scanners have resulted in the introduction of many 

varieties.[1] 

 Handheld Barcode Scanner works slightly different 

than ”Improving Business Logistics using Barcode Scanners” 

which not only read barcode but also use “Internet Protocol “ 

to send information to server and on destination site receiver 

will confirm the delivery of product to server by using its 

digital signature. Here this system needs protocol to send data 

by both sender and receiver at server. 

II. TYPES OF BARCODE SCANNER 

This paper provides detailed information about the various 

scanners and the things which can be improved in Barcode 

Scanner and Imager.[2] 

There are five basic kinds of barcode readers 

A. Pen Wand Scanner: 

A pen wand is the simplest barcode reader. It contains no 

moving parts and is known for its durability and low cost. A 

pen wand can present a challenge to the user, however, 

because it has to remain in direct contact with the bar code, 

must be held at a certain angle, and has to be moved over the 

bar code at a certain speed. 

B. A Slot Scanner: 

A slot scanner remains stationary and the item with the bar 

code on it is pulled by hand through the slot. Slot scanners 

are typically used to scan bar codes on identification cards. 

C. A CCD Scanner: 

A CCD (Charge-Couple Device) scanner has a better read-

range than the pen wand and is often used in retail sales. 

Typically, a CCD scanner has a "gun" type interface and has 

to be held no more than one inch from the bar code. Each time 

the bar code is scanned, several readings are taken to reduce 

the possibility of errors. A disadvantage of the CCD scanner 

is that it cannot read a bar code that is wider than its input 

face. 

D. Image Scanner: 

An image scanner, also called a camera reader, uses a small 

video camera to capture an image of the bar code and then 

uses sophisticated digital image processing techniques to 

decode the bar code. It can read a bar code from about 3 to 9 

inches away and generally costs less than a laser scanner. 

E. Laser Scanner: 

A laser scanner, either hand-held or stationary, does not have 

to be close to the bar code in order to do its job. It uses a 

system of mirrors and lenses to allow the scanner to read the 

bar code regardless of orientation, and can easily read a bar 

code up to 24 inches away. To reduce the possibility of errors, 

a laser scanning may perform up to 500 scans per second. 

Specialized long-range laser scanners are capable of reading 

a bar code up to 30 feet away. 

III. WORKING OF BARCODE SCANNER 

Barcode Technology is one the most important part of 

Automatic Identification and Data Capture (AIDC); we can 

obtain data by analysing barcode. According to the encoding 

type of barcodes, there are two categories such as: one-

dimensional barcode and two dimensional barcode. One-

dimensional barcode typically consists of varying the widths 

and spacings of parallel lines. Moreover, two dimensional 
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barcode is a graphical image that stores information both 

horizontally and vertically. Two-dimensional barcode 

compared with the one-dimensional barcode has the 

following advantages: (1) high data capacity; (2) no 

additional storages; (3) error correction ability. 

       Quick Response code (QR code) is one of the most 

popular types of two-dimensional barcodes developed in 

Japan by Denso Corporation in 1994. QR codes are now used 

over much wider range of applications. QR code has several 

advantages. First, QR code has strong error correcting 

capability, which can restore 30% data for the maximum error 

correction level. Second, QR code can be scanned from any 

direction because the proportion of position detection 

patterns is not changed with the scanning direction. Third, 

QR code supports different encoding types and versions.[1] 

 
Fig. 1: Example of QR Code[1] 

The Barcode Scanner and Imager can develop using 

combine technology such as functionalities of Image 

Scanner, Laser Scanner etc. 

The device can be capable of scanning the barcode 

i.e. 1D or 2D. The scanned information is shown on the 

screen of the device and the same information is stored on the 

server. The device is also capable of using the networking 

protocol so the data can be sending form device to the server 

and can be received from server to device. 

The handheld device is also capable of generating 

the barcode. All you have to do is input all the information in 

the device such as detailed information about product, device 

id, date and time, source and destination location. All the 

information will be saved and barcode will be generated. 

The following section describes the flow and working of 

Barcode Scanner and Imager: 

 
Fig. 2: Flow diagram of barcode scanner 

In the above diagram, the detailed structure is given. 

It depicts the functionalities of the Barcode Scanner and 

Imager.  

        It starts with the object which can a barcode(1D or 

2D) or image. Illumination mechanism is used to scan the 

barcode and on the other hand photo sensor is also use to 

identify the image. On the next stage conditioning is used for 

photo sensors and data goes to controller and decoder. This is 

the area where all the information is decoded from the image 

and show on the screen. 

       All these information is stored on the server as well. 

And the product is ready for the delivery. 

On the receiver end, when the product is actually delivered to 

the destination, the device will be used to get all necessary 

information again with the digital signature of correct 

receiver. This all data again send to the server on the 

successful delivery of the product. 

 
Fig. 3: Visual of Barcode Scanner and Imager[5] 

A. Barcode Reading: 

2D imager is very easy to use because it can use to read 

symbols from any orientation. It does not require scan line to 

be aimed across the horizontal bars of barcode. It enables fast 

scanning and better productivity because there is no need to 

realign labels for the scanner. Because of motion tolerance 

has improved in 2D imagers, is becomes fast. New generation 

models can read bar codes moving up to 500 inches per 

second.  2D imagers can also simultaneously process all the 

barcode within their field of view and it doesn’t require each 
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to be scanned separately. The same characteristic supports 

higher productivity in process that requires multiple object to 

be scanned. 2D Imagers also have more flexibility for the 

symbol sizes they can process.[3] They can read a location 

label on a warehouse shelf and can also read the compact 2D 

bar code used to identify an individual part. As bar codes 

become smaller they become more dense, which can also 

make them harder to read. 2D imagers excel at reading high-

density bar codes, and are by far the leading scanning 

technology used to read the 2D bar codes used for direct part 

marking, electronic component tracking and other small-item 

identification. 

IV. ADVANTAGES OF BARCODE SCANNER 

Major Advantages of barcode scanner are: 

A. Error Reduction: 

Usage of barcode reduces the rate of human error. When 

human are entering data manually, error is the part of human 

nature. With the help of barcode correct data will be entered. 

[4] 

B. Inventory Control: 

Barcode scanner helps user to keep track of inventory. Some 

allow user set up alerts for items that are out of stocks. [4] 

C. Time Saving: 

Time spent on inventory control are minimized. It helps to 

keep inventory under control and organized. Barcodes 

Scanners are quick and easy to use. 

Some other advantages are given below, 

1) This device is very useful in transportation of product  

2) It ensures the correct delivery of product. 

3) The product miss tracking chances are reduced due to 

tracking system. 

4) Maintaining the information about every transaction 

becomes easy due to data stored on the server. 

5) It also reduces the chances of data loss. 

6) Digital Signature is also play the important role in 

delivery of correct product to a correct person. 

7) Networking capability: Handheld Barcode Scanner 

system uses the TCP/IP protocol to send data to server. 

Data will be delivered in the form of packet. This 

capability helps the system to track the product and its 

other information like Source location of product, time 

of departing. 

V. CONCLUSION 

We have seen barcodes printed on nearly every item in store. 

Those can be linear barcode or 2D barcode. The basic 

advantages of barcode scanning over manual entry are speed 

and accuracy. It also time saving method to keep track of 

every product. Barcode save more number of information in 

small space. The barcode can be prevented from being copied 

by using a special over laminate that only allows infra-red 

light to pass through. This proves that the future of barcode 

is quite safe and this will become more popular among 

people. 
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