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Abstract— In the digital processing of documents, acquiring 

i.e. scanning of the document and its data is the key problem 

that needs to be solved. The most crucial aspect of it is the 

scanning mechanism & technology involved. Conventional 

present day scanner employs the use of expensive, patented 

CCD technology. This paper presents an alternate 

technology which involves the use of phototransistors & 

which is inexpensive & easier to implement. The system 

also contains the advanced feature of 'Digital Mosaicing' 

through which we can combine multiple fragments of one 

image or recreate the original large single image which may 

not be possibly scanned at once. 
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I. INTRODUCTION 

The digital scanner is basically an input device which 

accepts textual as well as graphical inputs. Typical scanners 

(usually flatbed) produce 2D images of input subjects. The 

input to the scanner is first converted into a digital form for 

subsequent processing & operations on it. An important 

parameter of this conversion is the quality & resolution of 

the digitally converted image. It is ideally desired to have 

highest possible correlation between the original input & the 

scanned digital image. This will depend on the technology, 

mechanism & the components used. Besides this, our 

scanner also includes digital mosaic which is a concept 

involving multiple Images being combined to form a single 

image which keeps intact the smoothnes s of all the 

Boundaries of the various images being stitched. It also aims 

to keep consistency in the final image formed such that the 

individual component images aren't separable.  

II. HISTORY 

A. Scanners 

The devices which operated on telephotography technique 

consisted of components such as rotating drums. A photo 

detector was attached to these drums. The drums rotated at 

60 or 120 rotations per minute  speed. The models that were 

used later had the drums with 240 rpm speed. These models 

can be functioned  as follows:The receptors detected the 

analog AM signals sent by Telephone Lines. These 

receptors, then printed the image on a Exclusive paper in 

accordance with the signals received. This method of 

imaging was used by the newspapers for a period of  70 

years light. The drum & acrylic cylinders of the scanner use 

the PMTs for scanning images.  

B. Types of scanners:  

1) Drum Scanner  

The drum scanners make use of the PMT, to capture the 

images. The photomultiplier tube or photo tube is a kind of 

vacuum tube. It might be a gas -filled tube. These tubes are 

sensitive to different lights which include the visible light, 

near-infrared or the ultraviolet.  

2) Flatbed Scanner 

The flatbed scanner uses CCD or CIS for scanning. The 

scanner assembly which uses CCD normally has sensors 

arranged in three rows. These sensors have different filters 

like  green, blue and red ones. The scanner has a glass pane  

under which  is a bright light. During the scanning process 

the pane will be illuminated by the light. The images will be 

placed on the glass pane in a face-down manner. An Upper 

layer or cover is placed over the image  to shut out the 

ambient light.  

3) Hand Scanner 

We have hand-held scanner in two different forms which 

are: 3D scanner and document scanner. These scanners 

move over the images to be scanned. However, there is a 

risk of  Distorted image generation by a hand-held scanner. 

To avoid this, the hand should be steadily moved over the 

image.  

4) Film Scanner 

Special equipment is used to scan films. Film strips that are  

moved across a lens with the help of a 'stepper motor'. The 

CCD sensors are placed inside the scanner,  scan these 

films. Between the 1920s and 1990s Color images were sent 

by using the 'RGB filter' technique. 

However, This technique was a costly affair to use thus, the 

newspapers  rarely sent color images.  

5) Mosaic 

There are two types of mosaic, depending on how the 

matching is done. Every part of the target image is averaged 

down to a single color. Each of the library images is even 

reduced to a single color. Every part of the target image is 

then change with one from the library where these colors are 

as same as possible. The target image is reduced in 

resolution (by down sampling), and then each of the 

resultant pixels is change with an image whose average 

color matches to that of pixel. 

 
Fig. 1: Original image 

 
Fig. 2: Mosaic image 
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III. SYSTEM DESIGN 

A. Block diagram 

 
Fig. 3: 

IV. METHODOLOGY 

The high-level design of our project is shown in Figure. It 

shows the flow of data, from when the scanner is first 

started with MATLAB command to when ATMega644 

sends all data captured by ADC back to MATLAB. 

The scanner is started by calling a function in MATLAB 

interface and then the command is directed to ATMega644 

by serial connection.  

Three stepper motors, two horizontal and one 

vertical drive the X-Y plotter. ATMega644 is use to control 

the movements of the motors, which are driven L297 driver 

circuitry. Our phototransistor array consists of eight PS5022 

phototransistors.  

The scan steps  row-wise from left to right until the 

end of  movement range, shift the rail down and sweep 

leftwards, repeating until the entire area has been  swept.  

For each scan step, A/D converter captures all V-out values 

generated by the phototransistor array and ATMega644 

sends the data back to MATLAB. All data will be Saved in a 

matrix in MATLAB during the scan. 

V. COMPONENTS USED 

The basic components required in this section are as 

follows:  

A. AT Mega 644 microcontroller:  

1) High-performance, Low-power Atmel AVR 8bit 

Microcontroller  

2) Advanced RISC Architecture  

3) Six PWM channels   

B. TCRT 9000 Phototransistor:  

1) Operating temperature: -200C to 500C  

2) Operation range: 0 to 20 mm  

3) Peak wavelength: 950 nm  

4) Photo current: 0.4 mA to 2 mA  

C. PHB42S Bipolar Stepper Motor:  

1) Current: 0.4A  

2) Resistance: 30Ω  

3) Operating Supply voltage of 5V  

4) Step angle: 1.80 

 

D. L297 Bipolar Stepper Motor Drivers:  

It requires only clock, direction and mode input signals. 

VI.  ADVANTAGES 

A. Ease of implementation:  

We are using less hardware as compared to conventional 

scanners, also we are avoiding use of conventional sensors 

used for scanning this makes  our design easy to implement.  

B. Design flexibility:  

Changing hardware according to our use is not easy in case 

of the scanners because their designs are application  

Specific, we are using less hardware and simple design that 

we can change according to our use this makes device 

flexible.  

C. Scope for further developments:  

We can develop the design further in order to scan 3D 

images and also we will able to scan large image and stitch 

them together. 

VII. LIMITATIONS 

Phototransistors involve a certain drop in performance with 

respect to the speed of scanning & output quality. 

VIII. APPLICATIONS 

A. Image Stitching:  

It can be used to stitch together multiple images. In order to 

get the proper picture that is expected. Image stitching is 

done in may field for different purposes.  

B. Interior design:  

Capable of transforming even the most unsightly premises 

to an atmosphere of paradise. Mosaic creates an unique 

paintings, icons, portraits, murals.  

C. Advertisement Industry:  

Advertisement of any product is very much important, so 

that to stay in market. There are numerous commercial 

companies that create mosaics with photos. 

IX. CONCLUSION 

This report presents an overview of the basic concept of 

scanning along with its mechanism. It enlists in brief, the 

present day scanners along with the main factors of 

operation which impact the final output & its quality.  

Our project involved building our scanner, which uses the 

alternate capturing methodology comprising of a 

phototransistor array. Further, the concept of mosaicing is 

used by us to stitch/join together multiple images, which in 

our case would be multiple sub scans of 1 large image to get 

back the single, final output image. 
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