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Abstract 

 
Many students, lawyers, teachers and entrepreneurs work efficiently in their homes and 

office. Portable computers have become the need of every office. But portable printers are 

still not very common. Some people need to travel very frequently, and they need to print all 

the time, for them it is hard to find a printing place. And that is why we have chosen this 

project of portable printer which you can carry anywhere. It is a portable Bluetooth printer 

interfaced with a microcontroller-based system. A user can send a message to the printer from 

his laptop or tablet. An application is used to send a message to the microcontroller-based 

system using Bluetooth signals. We have used INKJET printing technology. We just have to 

put the printer on the surface, and it will automatically move and print.  

Normal printers we see every day have a print head moving on a piece of paper. Our main 

objective is to eradicate the unnecessary parts and just put the print head on small wheels and 

let it move on the piece of paper. By achieving this, we will be able to make it as tiny as 

possible. 
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1.1. Background 
 

This project is an Inkjet printer interfaced with a microcontroller-based system that is able to 

print text images or logos on a piece of paper. Users can send a message from a laptop, or 

tablet. Bluetooth signals are used to send a message to a microcontroller-based system. 

Bluetooth signals are used to send the message to the microcontroller-based system. We used 

inkjet printing technology which is discussed in detail below. In our project, we just have to 

put the printer on the surface, and it will automatically move and print. It prints in a straight 

line. 

The fundamental concept is to make clients experience extravagant in terms of unwavering 

consistency and adaptability, and to help them use each of their devices in a consistent 

manner. In this setting, it may be argued that WLAN is the existing device management 

standard and could thus have been used to obtain the equivalent. However, the reason behind 

the emergence of Bluetooth as a standard and its widespread acceptance is the result of 

Bluetooth's clear emphasis on the brief proximity of specially designated systems 

administration without the need for a pre-determined base. Since the working reach regarding 

separation and speed of WLAN is a lot higher, WLAN modules devour fundamentally more 

vitality rather than Bluetooth gadgets. Bluetooth gadgets regularly work over an exceptionally 

short scope of 1 to 10 meters and consequently expend next to no power. Bluetooth can 

subsequently be utilized to interface fringe gadgets remotely in this way dispensing with the 

requirement for different sorts of communication cables. 
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1.2. Objectives 

 
The chief objective of this printer is to make printing available anywhere and making it easy 

and fun to use. There are many students, lawyers, teachers and businessmen working 

efficiently in their homes and office but are having problem to find a place to print. There are 

different shops in different areas and it’s difficult to find a printing shop especially if you’re 

in a new area. For those that need to fly regularly, the printer cannot be found anywhere, at 

any moment, and seems helpless when passing business papers. When comparing and 

evaluating some electronic devices, it is impractical to take the printer with you and it is also 

difficult to look for a location for printing. 

Normal printers we see every day have a print head moving on a piece of paper. Our main 

objective is eradicate the unnecessary parts and put the printing head on omni wheels and let 

it move on the piece of paper. By achieving this, we will be able to make it as tiny as 

possible. It will have a battery that is rechargeable with an on and off switch, it can be 

connected to any device that has Bluetooth. 

As we all know that we are moving toward an era where technology will take place of 

everything. We thought we should also contribute something in it. So we are going to create a 

portable printer that is easy to use and is fun, can be taken anywhere, prints from devices that 

has Bluetooth such as laptop, tablet.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



PORTABLE BLUETOOTH PRINTER 4  

1.3. Description 
 

 

We're have used inkjet printing technology
 [7]

. Generate digital images by propelling ink 

droplets to the surface. It has a huge number of high-precision microscopic nozzles with a 

diameter of around 10 micrometers. The ink is expelled from the nozzle
[9]

 by applying a 

pressure pulse to the fluid ink in the supply tube. The ink is poured onto the paper, and the 

nozzle draws more ink out of the cartridge. The printer arm passes the cartridges around the 

paper while the images are drawn. And this is how the printing of inkjet is achieved. 

In recent years, requirement for portable printing has been slowly growing. Any "portable 

printers" have started to 

emerge on the market, such 

as Epson's WF-100, 

Canon's SELPHY CP1200, 

and so on. These printers, 

though, are either a little 

slower, or they can print 

very small papers and 

cards. The technical flaws 

that occur in the printer 

itself have not been 

detected and addressed. Just 

the scale of each component is minimized on the basis of the structure of the conventional 

printer, which has no necessary invention. We used mini wheels to minimize the scale and 

shift the printer and to prevent deformation of the paper during the movement of the printer. 

Let’s see a block diagram of what we have achieved. In figure 1.1, we can see that everything 

is interconnected. First, we connected our motor with the wheels and made a base. Above that 

Figure 1.1 Block diagram of the proposed system 
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we connected the inkjet printer and our microprocessor. We programed it in such a way that 

the printer moves in exact desired location and prints without any error. Bluetooth signals are 

used to transmit the data wirelessly using Bluetooth module to the printer.  

 

Bluetooth can subsequently be utilized to interface fringe gadgets remotely in this way 

dispensing with the requirement for different sort of communication cables.  

This printer is small lightweight and easy to use. It can be taken anywhere. It is easy and fun 

to use. It is less expensive and much smaller in size. 
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1.4. Scope 
 
 

We are trying to improve the productivity of different workers such as employees of a 

company, students, entrepreneurs etc. One way to do this is by supplying them with the best 

technology and tools for their work. Mobile printing solutions allow staff to print at a wide 

range of locations, as no PC workstation is required. Getting a print right away will 

theoretically help them finish projects in a quicker timeline. This printer would add creativity 

to printing technology. Ink jet printers are very common because they are easily available and 

this equipment is found in almost every home and are also used by officials in offices. It has a 

huge number of high-precision microscopic nozzles that are ejecting ink droplets on the 

paper. The diameter of these nozzles is about 10 cm. 

portable printers are starting to play a subsequent role in a large number of companies. 

Restaurants use portable printers to generate credit card receipts, different shops use them to 

manage goods receipts, and even other companies rely on them for a variety of different kind 

of businesses. If you're working in retail, hospitality, transport or logistics, there's no doubt 

that you'll have met a mobile printer at some point. It has a huge number of high-precision 

microscopic nozzles with a diameter of around 10 micrometers. The ink is expelled from the 

nozzle by applying a pressure pulse to the fluid ink in the supply tube. The ink is poured onto 

the paper, and the nozzle draws more ink out of the cartridge. The printer arm passes the 

cartridges around the paper while the images are drawn. And this is how the printing of inkjet 

is achieved.  

We're out-of-the-box designers and care about architecture and use of the product, and we 

know there's a better way to do stuff today and we're trying to change our lives through the 

evolving consumer robotics sector. We developed a new kind of smart printer, enabling the 

printer to reach the office area for the first time, significantly extending the versatility of 

conventional printers.       
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Literature review 
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2.1. Printing technologies 
 

The operating theory of a dot matrix printer (Figure 2.1) is that the code transmitted by the 

transmitter is sent to the printer's main controlling 

circuit after the printer's input interface circuit has 

been processed. Under control of the software,  

Then the characters are encoded and graphics are 

generate to pushes the print head to take ink from 

the cartridge and print a column of matrix graphics; 

after a line is written, the paper feed process is 

started to feed the page. Sample output 

of a dot matrix printer can be seen in 

Figure 2.2.  

Next, we moved toward 

thermal printing technology 

(Figure 2.3), but it has a few 

drawbacks. It will heat up 

our device and it only prints 

on heat sensitive paper 

which will cost a lot than the 

normal paper. No one wants to 

spend extra money on a piece of paper. So, again we dropped this idea. Now, we are 

approaching to utilize Laser printing technology in our project.  

There are many pros and cons of other printing technologies such as the thermal printing 

method requires heat-sensitive paper and that’s is chemically treated that blacken itself when 

it passes under the process of thermal printing. Thermal printing requires special kind of 

Figure 2.3 Dot matrix printer 

Figure 2.2 Sample output of a 

dot matrix printer 

Figure 2.1 Thermal Printing 
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paper and that’s the problem of thermal printing. Few cons
[5]

 of this technology are: 

 Becomes too hot sometimes and they drop too much ink on the paper. 

 Sometimes the colors are too dull and not so vibrant. 

 Ink sometimes take a lot of time to get dry 

Then there is inkjet printing technology which is used in this project.  The working theory of 

an inkjet printer is exactly the same as the theory of a needle printer. The biggest distinction 

is the difference of the print head. The print head of the inkjet printer consists of myriads of 

ink channels of incredibly small diameters that is 10 to 12 nano meter. The number of these 

channels and the inkjet printer nozzle holes specifically decide the printing accuracy of the 

inkjet printers. There is an actuator unit within each channel that sometimes produces heat 

and vibration. As the main circuit of the print head receives a signal of driving, it runs these 

execution units to vibrate, squeeze and drops out the ink in the channel; and it produces high 

temperatures, heats the ink in the channel. This is the underlying concept of piezoelectric and 

inkjet print heads. The control theory and operating process of inkjet printers is essentially the 

same as that of pin printers, but we're not going to go into depth here.  

From the above discussion, it can be found that the key distinction between a laser 
[6]

, needle 

and an inkjet printer is that the laser printer can  print a whole page in one go, whereas both 

the needle and the inkjet printer have to print back and forth and in lines. Therefore, under the 

printing conditions that are same, the laser printer is much faster than all the other types of 

printers, which is therefore desirable for laser printers
[4]

. 

 

2.2. Method of inkjet printing technology 
 

Then there is inkjet printing technology which is used in this project.  The working theory of 

an inkjet printer is exactly the same as the theory of a needle printer. The biggest distinction 

is the difference of the print head. The print head of the inkjet printer consists of myriads of 
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ink channels of incredibly small diameters that is 10 to 12 nano meter. The number of these 

channels and the inkjet printer nozzle holes specifically decide the printing accuracy of the 

inkjet printers. There is an actuator unit 

within each channel that sometimes 

produces heat and vibration. As the main 

circuit of the print head receives a signal 

of driving, it runs these execution units to 

vibrate, squeeze and drops out the ink in 

the channel; and it produces high temperatures, heats the ink in the channel. This is the 

underlying concept of piezoelectric and inkjet print heads. The control theory and operating 

process of inkjet printers is essentially the same as that of pin printers, but we're not going to 

go into depth here.  

2.3. COMPARISON WITH EXISTING PORTABLE PRINTERS 

 
2.3.1. HAND-HELD PRINTERS 

Portable handheld Bluetooth printers are also commercially available few of them are shown in 

Figure 2.5, 2.6 and 2.7.  

But they have certain disadvantages because you 

can't print a straight line with a handheld printer since a 

human hand is always shaking and can't draw a 

straight line.  

Even, those printers are very costly and they can't 

print on A4 sheets printed on special papers and 

small cards, so you can't print the entire paper with 

them.  

Figure 2.5 PrintBrush Hand-held Printer 

Figure 2.6 Reiner Hand-held Printer 
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So, we've used wheels in our printer that 

allow the printer to move freely and print 

easily on paper.   

 

2.3.2. ZUtA ROBOTIC PRINTER 

A ZUtA lab printer shown in Figure 2.8 is 

also a portable printer. This mini 

printer is 10 cm in diameter, compact and very light in weight. It fits with any smartphone, 

tablet or PC you use. It shall help android, iOS, Windows, OS X. No driver is allowed to use it. 

It runs over the page to print instead of the other way around. You can print up to 100 pages 

per cartridge. Currently, it just prints in grayscale, no color printing as of yet. It costs more than 

$199.99. This revolutionary printing robot slips into your pocket.  

The ZUtA pocket printer is the most portable printer to date. It is very thin, with a diameter of 

12.2 cm and a weight of 4000 grams. Since it was funded by Kickstarter, the Israel-based 

ZUtA Labs have been working 

on the printer ever smaller and 

quicker. 

There are certain drawbacks of 

this printer. It's a little slow at 

a pace of 1 page per minute, 

and a full charge lets it print 

for half an hour. Currently, the 

printer only prints in grayscale, 

and that's a major concern since the charging period is too limited and too fast for good use. 

So, we're going to push this to the next level. We're going to increase its printing speed and its 

Figure 2.7 Industrial Hand-held printer 

Figure 2.8 ZUtA Pocket Printer 
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charging time. 

 

2.3.3. PRINCUBE  

Princube’s revolutionary compact 

design sets users free from the desktop 

shown in Figure 2.9. It is wireless, 

works over Wi-Fi and is compact and 

ultra-portable. It's only 72x51x68mm 

compact enough to carry into a pocket 

or shoulder bag and travel anywhere. The adjustable design makes it easy to print with a 

single hand and only 160g (including a print cartridge) of the smallest printer available today. 

Princube's contemporary structure allows it portable, ergonomic and stylish. With ease of use 

in mind, all printing activities can be controlled using a single print button.  

It charges using the latest USB Type-C port that is preferred for the reliability and fast 

throughput of mobile devices.  

It also has some problems like it doesn’t have wheels so you cannot print a whole page with it 

and you cannot print a straight line with it because you have to move it with your hands. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.9 Hand-held printer-Princube 
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3.1. Existing systems 
 

There are a few existing systems which can be modified into a portable mini robotic printer.  

3.1.1. Zuta printer 

Devices are becoming more and more portable these days. This is possible because of the 

advanced components and technology. Printers are being used since ages and while they have 

advanced a lot, still there are not a lot of printers that are compact and well-matched with all 

the devices. Well, this changed with the Zuta portable printer; it is a fun small portable printer 

compatible with anything that supports Bluetooth system like your mobile phone, tablet or 

laptop. 

 

This mini printer is 10 cm in diameter, its small and very 

light weight 
[1]

. It uses any smartphone, tablet or PC. It 

connects with 

android, iOS, OS X, Windows. No drivers are required 

touse it. It runs on the paper to print and prints. It can 

print up to 100 pages per cartridge. It currently prints in 

grayscale only, there is no color printing. Its price 

is around $199.99. This printing robot fits in your 

pocket. The ZUtA portable pocket printer is the smaller printer till date. Its diameter is 12.2 

cm and weighs in at 4000 grams. Since its funding on Kickstarter, the Israel based ZUtA Labs 

has been working on the printer even smaller and faster. 

This printer has few limitations; it has a very slow speed at 2 page per minute speed and a 

completely charged battery lets it print for half an hour 
[7]

. As of now, the printer only prints 

in grayscale, and that’s a big problem because the charging time is too low and insufficient 

Figure 3.1 Existing System- ZUtA Printer 
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for proper use. So, we are going to take this to the next level. We will increase its printing 

speed and it’s charging time.  

 

3.1.2. Princube 

Princube is one of the smallest printers 

yet. It has bought a now innovation in 

printing and taken it to the next level. 

There’s a lot of demand of printing on 

regular A4 paper. Princube is 

connected via Wi-Fi with your phone 

or laptop or tablet. Its so lightweight 

and small tat it can be taken anywhere. 

It uses latest thermal inkjet printing technology. It has only on button that turns it on and by 

pressing that button a user just have to 

move the printer by hand and it will start 

printing. Utilizing this mini printer, a 

user is able to print any kind of image or 

text or logos. It can print out messages; 

those messages might consist of lines 

that are stacked of text. According to the 

makers of princube, it has a lithium battery of 900mAh which can last for up to 6 hours 

straight. 1 full cartridge is able to print about 400 pages. And its weight is about 180 grams. Its 

efficiency is much more than other mini printers because it prints out high quality images. It 

has a cover at its bottom that protects the print-head when put into pocket or a bag.  

 
 

3.1.3. Primera trio 

Primera trio is the world’s smallest printer that can print on A4 paper. Unlike princube it can 

Figure 3.2 Princube structure 

Figure 3.3 Princube  
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print a whole paper and you don’t have to 

move this printer with your hand. Regardless 

of its small size it has all the other 

functionalities that you can expect from a 

normal sized printer. Its weight is just 1.2 kg 

it can scan, print or copy so it can be said to 

have multiple functionalities. Due to its 

small size, it can be out in a bag or a 

briefcase and you can take it anywhere you 

want. Its identical to a normal inkjet printer. 

Its scan resolution is 600x600 dpi. And its 

full color printing quality is 4800 dpi. It can print up to 3 pages per minute in color and about 

2.3 pages in black and white.  And its scanning speed is about 1.4 paper per minute. The 

problem is that it require some system specifications 

like it works only with a system that has at least 2 GB 

ram and OSXv10.6 or higher. 

 
 

3.1.4. Kodak mini 3 retro 3x3 

 

Kodak mini 3 retro 3x3 has stunning size and print 

quality. It can be connected to any mobile device and 

can print any kind of image.  Its connected via stable 

Wi-Fi connection. Its used to print high quality 

photos. It doesn’t print on A4 sheet and that’s its 

drawback. You can get supreme quality 3x3 photos 

using it. it uses laminating process to print 

Figure 3.4 Primera Trio 

Figure 3.5 Kodak mini 3 retro 3x3 
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images in layers of ribbon. The images printed from this printer are resistant to fingerprints 

and water. It uses its own app that is kodak app through which it is connected to your device. 

It makes the printing very easy. It uses 4pass technology that means the printer moves the 

paper back and forth over the print-head. It can print a photo in just less than 50 sec. this is 

much faster than other photo printers. It uses dye-sublimation technology and ink paper 

cartridges. Per full charge it can print up to 25 photos but when it comes to printing on A4 

papers, this printer is futile.  
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3.2. Proposed system 
 

This system uses a micro-controller based circuitry interfaced with a printer to fulfill its 

purpose. System transmits the text data, images and documents to be printed through the 

printer to the circuitry that is received wirelessly via Bluetooth module. Then the data is 

received by micro-controller and processed and then is transferred to the printer. The data is 

then processed using controller and prints as per user’s requirement. For the design, we 

started from hardware development that included a print head which will move on the paper. 

We used a raspberry pi and connected motors with it and then programmed it in such a way 

that the printer moves at the exact desired location and for precise movement, micro stepper 

motor is used. The printer has its printing cartridge at the bottom of the printer. The cartridge 

lasts for 50 pages and the battery lasts for over one hour 
[1]

. Our printer is based on précised 

wheel system that allows it to accurately turn and drive in any desired direction. The printer is 

designed in a manner which helps the user place the printer properly at the top of the page and 

guarantees an accurate output. Normal printers we see every day have a print head that moves 

left and right on a piece of paper which is moving. Our main objective is to get rid of the entire 

printing device and only put the print-head on small wheels and let it move like a robot on the 

piece of paper and print. If it is achieved, we will be able to make printer as compact as possible. 

 

 

 

 

 

 

 

 

 

 

 
 



PORTABLE BLUETOOTH PRINTER 19  

3.3. Requirement specifications 

 
Following components will be used in this project: 

 

 Raspberry pi and its casing 

 

The Raspberry Pi is a cost effective, small sized computer that plugs into a monitor or TV. It 

uses a standard keyboard & mouse. It easily allows people of all ages to explore computing, 

and to learn programming languages such as Python. 

 

 

Figure 3.6 Raspberry Pi Controller chip 

Specification table: 

 

 
Table 3.1 Raspberry Pi specifications 
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 Battery 12V DC 

 
 

Table 3.2 Battery specifications 

 

 Bluetooth module 

 

Figure 3.7 Bluetooth Module 

 
Table 3.3 Bluetooth module specifications 
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 Inkjet Printer mechanical parts 

 Inkjet printer microcontroller 

 

 
Figure 3.8 Inkjet Printer Micro-controller 

 Ink cartridge Holder 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 3.9 Ink Cartridge holders 
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 Ink Cartridge 

 
Figure 3.10 Ink Cartridge 

 

 

 Omni Wheels 

 
 

Figure 3.11 Omni Wheels 
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 DC motor 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.12 Dc motor 
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Chapter 4  

System design 
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4.1. System architecture 
 

 The future of portable printing is 

starting to roll over an A4 sheet of 

paper.  Its is neither  a tpical boxy 

table to ink-jet nor a version scaled 

down rather this printer is a 

standard inkjet device. This is 

small  robot in size have four 

wheels and a printer cartridge 

which is programmed  with a 

Raspberry pi as shown in Figure 4.1. 

The robot spreads ink by rotating on the whole A4 page on set of two on wheels instead of 

feeding papers via stationary equipment with a 

running cartridge. For anybody who wants to print 

conveniently and efficiently, it's simply a solution 

out of the box.  

The printer's final edition is reduced by about one 

third. The basic architecture of the system is that we 

have gotten rid of the whole printer body and all its 

bigger mechanical parts. And we just used the basic 

and main printer components in order to reduce its 

size. Here the process is to first put the ink cartridge 

and second to print head on the wheels and we are letting it move on the paper using the 

small wheels.  

 

 

Figure 4.1 System Architecture 

Figure 4.2 Standard Size Ink 

Cartridge holder 
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4.2. Design constraints 

 
Since this robotic Bluetooth printer is a very efficient device it has a few restrictions.   

 It prints one A4 page per minute as it is little slow.  

 Its charging lasts for just one hour.  

 We are working to increase its battery time in the next iteration. 

 Its size is a bit larger since it’s just a prototype.  

 Also due to smaller size we were able to put smaller ink cartridge inside this printer so 

it can print only few pages with 1 full cartridge. Standard size ink cartridge holder is 

shown in Figure 4.2.  

 It prints only 20 to 30 pages with one cartridge if you want to print more pages you 

will have to refill the cartridge. So that can also be counted as its limitation.  

 

No doubt the printer is productive but with this size it will be hard to carry it as a portable 

printer. Note that the printer will be smaller in size when it’s made in the industry and we will 

use some ways to put a cartridge that makes the printer able to print more than 100 pages 

with just one filled cartridge. The printer will be a lot inexpensive when it’s made in bulk. 

This printer is printing only in greyscale at the moment because of the size issue we cannot 

use more than one cartridge inside the printer. So, we just used one that is why the printer is 

printing only in greyscale at this moment we are thinking about making it to print color 

images in the next iteration. 

 

4.3. Design methodology 

 
Our design methodology is that first we took some main components of the printer like print 

head which is a very sensitive component. The printer head is basically a component that 

pushes ink from the cartridge on to the paper. It uses multiple printer dots to produce a 

desired print by shooting tiny droplets of ink. If you block one of these nozzles, the prints 
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look faded or striped. Then we took the ink cartridge. The ink cartridge is an inkjet printer 

component which contains the ink that is stored on the paper while the ink is being printed. 

Each ink box includes one or more ink tanks. Then we removed the unnecessary mechanical 

components of the printer. Then comes raspberry pi which we programmed in such a way 

that it moves in exact desired location without any error with raspberry pi we connected 

motors using motor drivers and we used Omni wheels. Omni wheel is and all-round wheel is 

like conventional wheels rolling forward but are sliding sideways with almost no friction (no 

skidding during turns). It lets the printer roll in any direction with these wheels. It normally 

works on 20-21 volts. The ink cartridge also takes 20-21 volts. 

 

4.4. High level design 

 
The code given below in Figure 4.3 is the raspberry code for motor movements, stepper 

motors are controlled by this code when it is burned to the raspberry pi. The stepper motor 

[11] is used for accurate and precise placement unlike other dc motors stepper motor rotates 

in steps and each step is a measure of the movement. It is used where high precision 

movement is required, such as hard discs, robots and antennas, telescopes and some toys. 

Stepper engines cannot operate at high speeds but have a high torque of keeping. So, we have 

used stepper motors in this printer so that we can achieve maximum precision. 

With stepper motors, our printer will print one line then comes back to the initial position 

then with the help of Omni wheels [14] it makes downward movement and starts printing the 

next line this all is done with the help of this code and the raspberry pi see appendix C. 
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4.5. Low level design 

 
In this simulation the message is being given to the printer through wires because there is no 

Bluetooth module in Proteus. So, we have used wires. The message is interpreted by the 

raspberry pi and then transferred to the motor drivers. Motor drivers are an interface between 

microcontroller and control circuits.  Since the signal from the microcontroller is not so 

strong to driver the motor, so this motor drives transforms the low current signal into a higher 

current signal to drive the motor. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3 Low level Design- 

Proteus Design 



PORTABLE BLUETOOTH PRINTER 29  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5  

System implementation 
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5.1  System architecture 

 
A slice of A4 paper rolls steadily in the future of portable printing. It is a standard ink jet unit 

and not a traditional inkjet boxy tabletop 

version of your printer. It is a robot, with a 

raspberry pi, having four wheels, a printer 

cartridge, and the print head. 

The ink is distributed by spinning the complete 

page on two bidirectional wheels rather than 

ordinary method followed by stationary 

machine with a moving cartridge. It is 

basically a solution out of a box for anybody 

who needs to print comfortably and easily. 

The final version of the printer is reduced by about one third. The system's basic 

configuration is that the whole printer body and all its mechanical components have been 

removed. And we just used the key components of the printer to reduce their bulk. We have 

placed the ink cartridge and the printer on the wheels and let it roll with tiny wheels on the 

page.  

We connected our motor with the wheels and made the base. Above that we connected the 

inkjet printer mechanical parts and our micro-processor [13]. We programmed it in such a 

way that the printer moves in exact desired location and print without any errors Bluetooth 

module is used to transmit the data wirelessly to the printer. A Bluetooth module with a 

limited range of approx. 10m,  in which both sound and data transmission is provided. At 2.4 

GHz transmission and receiving frequency band range of the Bluetooth device which is a 

available all over the world. We attached wheels with the motor and built a foundation. 

Above, the print head and other mechanicals of the printer, our microprocessor is connected. 

Figure 5.1 System Architecture 
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We have programmed it to move the printer to the exact position desired and print error free. 

A smartphone interface is used for the wireless transmission of data to the printer via the 

Bluetooth module. A Bluetooth module offers both acoustic and data communication as a 

short-range unit of around ten meters. The Bluetooth is transmitted and received at a 

worldwide usable frequency range of 2.4 GHz. 

 
 

5.2  Tools and technology used 

 
 Following tools have been used in the project: 

 Raspberry pi 

This is a mini-CPU that can be connected to either a television, a computer or even a monitor. 

It uses easily available Keyboard and mouse. It gives people of every age to start exploring 

computers. It has outstanding power and a very quick response it comes in different models 

having different memory. It has general input and output ports that allow you to control many 

electronic components with it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 Battery, Battery holders and Battery charger 

As the printer has rechargeable battery so it also has a charger and the battery holder where 

Figure 5.2 System Controller Raspberry Pi 
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the battery will be placed. 

 WiFi module 

This module comes pre-programmed from the company. This module is powerful enough for 

on-board processing. This allows it to be integrated with different kind of sensors and 

applications. Its is designed to use up just a small portion on pcb. 

 

 

 

 Programming cables and RJ45 

 Printer mechanical parts 

 Limit switch 

 Cartridges refillable 

 Drive mechanics 

 Battery monitor system   

 Imported adapter 

 Raspberry pi coding  

 A4 boundaries  

 Connection wires 

Figure 5.3 System WiFi Module 
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5.3  Development environment/languages used 
 

We have used Python[10] as our programming language. Python is a code of interpretation, 

high quality, and general use. Python is also used to help app developers, control and 

management building, testing and many more. The language of the future will be Python. 

Testers will need to improve their knowledge and learn the AI and ML methods in these 

languages. In recent years Python has perhaps not had bright, but in the 21st century it 

experienced a consistent and astounding growth pattern. 
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Chapter 6  

System testing and 

evaluation 
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System testing is the very important part in the development of any project. Through testing 

you should analyze what are the limitations in the project and what further improvements can 

be done. As mentioned earlier that our objective is to make that vehicle that goes in 

underwater at desired depth. It will also give the view of the underwater environment through 

the camera attached to it and it gives different type of data through different type of sensors 

attached to it. After successfully implementing and assembling all the project components. 

we have tested  our vehicle  and  all the  motors  and  the  water  proofing  of  electronic  

components  before  the  final testing in underwater. 

 

6.1.  System testing and evaluation 
  

There are different kinds of printers available in the market. There are inkjet printers, thermal 

printers and laser printers. All have their own pros and cons.  Having a printer in home has 

countless advantages. And having a printer that is portable makes your life much easier. A 

printer that is small in size and portable and connects wirelessly using Wi-Fi signals is 

available in the market in their prices are very high, and if there’s a problem in a printer, a 

user will have to pay a lot of money to get it repaired. While working with this printer we 

faced may problems. One of the foremost problems was the unavailability of the components. 

The size of a common inkjet printer is very large because it needs a lot of space for its print-

head to move on the paper. When we first connected the wheels with the motor, we found out 

that we needed Omni wheels because this printer had to move in 2 axes x and y. we needed 4 

Omni wheels to make it move on the paper.  

We had to face many problems while working on this project some problems were solved 

after some research and work however some problems are still there. We performed testing 

regularly after some time period and the results of those tests are given below. Following is 

the list of tests. 
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 Test with the wheels 

 Test with the coding 

 Graphical user interface testing 

 Print-head and ink cartridge testing 

 Installation testing 

 

 
 

6.1.1. Test with wheels 
 

When we used normal wheels in the beginning but when it moved, it crumpled the paper 

because of the wheels. So, we got an idea to use the omni wheels.  Omni wheels rotate when 

powered like an ordinary wheel. The advantage is that you can get movements in both the 

axes while using omni wheels because perpendicular to the wheels axis, rollers are mounted 

so when the side force is applied it makes the to roll on the rollers. The problem with the 

wheels was solved. 

 
 

 

 

 

 

 

Figure 6.1 Test with wheels 
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6.1.2. Test with the coding 
 

We used microcontroller Atmega 328 and to connect the wheels with it we used motor 

drivers. The microcontroller acts as a brain of this printer and tells where to move on the 

paper. So, we programmed the microcontroller in such a way the it moved on the whole paper 

with the help of Omni wheels. We attached motor drivers with the microcontroller and then 

attached wheels to it. Motor drivers have 2   H-bridges having maximum output of 45 volts 

and 2.4 amperes.  Coding was not so easy because printer cannot move in the same direction 

ever time, it will rather decide where to move based on what the user wants to print. For the 

normal text its movement is liners but when it reaches a point where there’s a heading, the 

size of the font becomes bigger which changes its movement. This issue has not been solved 

yet.  

 

 

 

 

 

 

 

 

 

 

 

6.1.3. Graphical user interface testing 
 

We are using an application through which we will control our printer. We will give 

command to our printer through the application. The application is very simple and user-

Figure 6.2 Test with Coding 
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friendly. The application has different options for printing on different size of paper, those 

options basically control the movement of printer. The application works fine and connects to 

the printer instantly we might make some modifications and add QR code on the printer then 

we will just have to scan a code to get it connected with the printer. 

 

 
 

 

 

6.1.4. Print-head and ink cartridge testing 
 

We faced a lot of problems while connecting print-head and ink cartridge. First, we used 

print-head of different model of printer and ink cartridge of different model. When we 

connected them, they were not working so our test failed. Then we got to know that we have 

to use same model of both cartridge and print-head, but same models were much larger in 

size. And we could not afford a size that was not portable. Then the problem was that we had 

to fit all the components in a small box, batter, ink cartridge, print-head, microcontroller, 

motors, motor drivers and other components. This problem was solved, and we put the 

components in the box however the size increased a bit. Print-head and ink cartridge was 

Figure 6.3 Application Window 
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failed because we could not find a small print-head that was compatible with the cartridge.  

 

 

6.1.5. Installation testing 
 

We again faced some problems while installing the setup, like wires were the issue because 

they created disorder and jumble in the box. However, this problem was also solved. We 

managed to put all the wires in the box but, we were still facing the problem that was 

unavailability of print-head. And due to this problem, we were unable to perform our final 

testing. Our project is mostly based on mechanical parts and it is not much related to the 

software domain. Since our project is still in development stage, it’s hard to cover every 

aspect and test the final version of it. But we are hoping to make further improvements in it.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PORTABLE BLUETOOTH PRINTER 40  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 7  

    Conclusion 
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Having a printer of your own can be very beneficial, it makes life much easier. There are 

many people who are working in their homes and office but sometimes it becomes and for 

them to find a printing place. And due to COVID-19 its not advisable to go out for printing, 

rather people can have a portable printer that they can carry everywhere and that can print 

very easily.  

Normally, printers have print head that sway from left to right on the piece of A4 paper. Since 

the print head requires a lot of space to sway from left to right so the size of a normal printer 

is very large. we have reduced its size by removing the unnecessary parts from it. however, 

we could not reduce the size further because smaller components are not available in the 

market. So, we made the printhead still and let the printer move on the paper.  

This printer is interfaced with a microcontroller. Language used for its coding is python. This 

proposed system basically solves the problem of finding the printing place because with the 

help of the printer people will be able to print anywhere. You will just have to put the printer 

on the paper, give a command to it by your phone or a laptop and the printer will start moving 

and printing.  

As we know that the world is moving towards modernization, era is changing, and new 

technologies are taking their place in the industry. industries are trying to make the printer 

smaller and smaller. To contribute a little, we also tried something new by working on this 

project however dur to unavailability of smaller components we could not make this device 

any smaller because we cannot build the components by ourselves that are not available in the 

market.  

In chapter 1, we have discussed the main objectives and description of this proposed project. 

Thein we discussed the scope of this project where and why this project is useful. In chapter 2 

we discussed the printing technology (inkjet) that we are using in our project. We discussed 

different types of printing and why have we chosen inkjet printing for our project then we 
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showed some comparison of our project with other projects. In chapter 3 we discussed the 

already existing systems that are available in the market like Zuta printer, Princube and 

Primera Trio. Then we discussed our proposed system and how our project is different from 

them. We discussed the requirement specifications of our project the components that are 

used and why these components are used. We have given the detail of all the components. In 

chapter 4, we have talked about our system architecture, some limitations of our project, and 

the full design of this project. In chapter 6 we discussed the testing of our project that 

includes testing with wheels, testing with microcontroller, ink cartridge and print-head testing 

and installation testing, we found out that wheels are working fin, there were some issues 

with the movement of microcontroller that has not been solves yet because the project is still 

in development stage due to the unavailability of the components. So, we have not been able 

to perform the final testing of our project.  

And finally, we are hoping to make some amendments in this system in future by controlling 

its movement accurately and using the print-head that is supported by the main circuit of the 

printer. After the final testing we will have successfully designed this printer that will move 

and print on the paper. If this project is successful, we will make it available for people in 

everyday life.  
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Appendix A 

User manual 
 

This portable Bluetooth printer is interfaced with a microcontroller-based system. A user can 

send a message to the printer from his laptop or tablet. An application is used to send a 

message to the microcontroller-based system using Bluetooth signals. We have used INKJET 

printing technology. We just have to put the printer on the surface, and it will automatically 

move and print.  

Application Setup: 

Now setup the project using the application provided by our team. Connect the hardware with 

the system. 

Steps: 

 Install the given application. 

 Turn on the device. 

 Turn on Bluetooth on your mobile. 

 Open application settings and Connect mobile with the device. 

 Upload the material to be printed. 

 Put the printer on top of the paper in a straight line. 

 Click on “print”. 
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Appendix B 

Specifications 

 

Dimensions 10’’ 7’’ 5’’ 

Weight 0.98 kg 

Range 10-12 meter 

Power supply self-powered; 18Vsupply 

Operating temperature range -22◦to150◦F(-30◦to65◦C) 

Operating humidity range 5%to95%relativehumidity,non-

condensing 
 

Table 9.1 Product specifications 
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Appendix C 

Code 
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Figure 9.1 High level Design- Python Code 


