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Abstract 
 
A powered industrial truck which is used to lift and move materials over 

short distances are called forklift.In general, a forklift is a vehicle, that is 

operated manually (by an operator) to pick up and drop off the desired object 

in a shop floor. In the proposed system, we aim to automate the process 

thereby reducing man power and monotonicity in the job. This can help 

reduce errors while picking up and dropping off of the desired object. The 

main aim is to incorporate automation by means of an external controller and 

monitoring through a camera in order to decide which object is to be picked 

up and dropped off at what point of time. In conventional use, the desired 

object can be traced using barcodes, QR codes and RFID tags. For the 

purpose of cost effectiveness and reduced complexity we are using coloured 

boxes and camera for our working prototype. The forklift would be 

programmed in such a way so as to lift the required object based on its 

colour. In addition to this we have introduced obstacle detection also to 

minimise or even completely avoid accidents that prevail in the shop floor. 

On detecting an obstacle on the path, the forklift will stop immediately and 

giving warning to the operator to remove the obstacle. Once the obstacle is 

removed in the path, the forklift will continue to move on its path. 
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1 Introduction 
 

 Fork lift is an industrial vehicle, consists of a forked platform fixed at the 

front which can carry the load by lifting up and down.Some of different types 

of forklifts are: 

 Forklifts allow the operators to sit while driving. 

 Pedestrian operated machines. 

 Automatic guided vehicle. 

Forklifts are mainly used to transport the goods from one place to another 

place in and to load andunload the materials industry. Forklifts [11]-[12]  

vary in size, from 1 ton for general purpose work to 50 tons for heavy work 

capacity. Components used in the prototype[3] are 

 Raspberry pi 3b controller 

 DC gear motor(700rpm) 

 Personal computer 

 Ultrasonic sensor 

 Infra red sensors 

 Obstacle detection sensor 

 Camera 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1 Block Diagram of Proposed system 

 

The block diagram for the proposed system is shown in Fig.1. Here PC is 

used to give input to the Raspberry controller. Depending on the input 

received, it directs the custom forklift. Three motors are used for forward or 

reverse movement, direction control that means to move left or right and to 

control up or down movement. Obstacle detection[2] sensed by the ultrasonic 

sensor and path detection sensed by the IR sensor. In this paper, section 1 

deals about the introduction of proposed system and block diagram 

explaination of proposed system. Section 2 deals with Raspberry pi 3B and  
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also programming and power range of Raspberry pi 3B. In section 3 it deals 

the types of motors used and the purpose of motors in detail.  

Also explained the purpose of custom board.Section 4 deals with 

personal computer which is needed to give input to the controllerand it works 

on Linux OS. Section 5 deals with ultrasonic sensors which are used to detect 

obstacle detection and section 6 deals with infrared sensors which are used 

for path detection. In section 7, explained about the software uased in the 

proposed system and finally in section 8 we conclude the proposed system. 

 

2 Raspberry PI 3B 
 

The Raspberry Pi 3 Model B is one of the latest versions of the 

Raspberry Pi. It is basically known as minicomputer. It can run applications 

like word processors, spreadsheets and games. It uses a 1.2Ghz 64-bit quad-

core ARM Cortex-A53 CPU, has 1GB RAM integrated 802.11n wireless 

LAN, and Bluetooth 4.1. And in addition to this it is a model that is highly 

recommended in schools, colleges and other educational institutions as well 

as on a professional level. This is because of the high level of flexibility it 

gives to the learner.The following Fig.2 clearly explains about Raspberry 

PI3B 

 

 

 

 

 

 

 

 

 

 

 
Fig.2  Raspberry Pi 3 

 

2.1 Programming of Raspberry Pi 3B 
 

Raspberry Pi 3B can be programmed using Python language quite easily. 

It supports other advanced languages as well but Python is the most efficient 

and easy to understand language which helps the user to decide what they 

wants and program accordingly. It is heavily used in academic and is a 

widely supported platform in latest applications, especially utilities, and 

desktop and Web applications.Python language is highly for newcomers to 

program easily. 
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2.2 Power Range of Raspberry Pi 3B 

 

The Raspberry Pi 3B has a 5V power source via Micro USB or GPIO 

header. The power rating is 300mA (1.5W) on average when idle. It has 

1.34A (6.7W) under maximum stress. This is when keyboard, mouse, 

monitor and WiFi are connected. Raspberry Pi can use 1 Amp maximum.  

The HDMI port uses up 50mA while the camera module requires 

250mA.The keyboards and the mouse will take as little as 100mA or even 

over 1000mA.  

 

 

 

 

 

 

 

 

 

 
Fig.3 Rasberry Pi Pin Diagram 

 

The above Fig.3 gives clearly illustrate about the input and output port in 

Rasberry Pi Pin Diagram.Therefore, the user will have to plan accordingly 

before purchasing the power supply while taking all these factors into 

account. 
 

3 Motors Used 
 

Three 12 V, 700 rpm motors are used.The purpose of these three motors 

are as follows: 

Motor 1: Forward and reverse running of the robot 

Motor 2: Direction Control, that is to decide if the bot is to move to the right 

or to the left. 

Motor 3: To control the forklift’s up and down movement thereby pick up 

and drop off the objects as per requirement. 

As we have a requirement for three motors two motor drivers are needed. 

This is because each motor driver can run up to two motors in both directions 

(reverse direction is possible by reversing the polarity of the lead wires). So 

using two motor drivers on the prototype can cause stress on it and also 

increase the number of wires connected to the bot thereby resulting in a 

messy work 
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Fig.4 Custom Board 

 

The above Fig.4 explains about various components of custom board.For 

this purpose,we have incorporated two L293D IC’s on the same custom 

board and this reduces the bread board requirement and also reduces the 

number of leads. By using separate modules, the number of wire requirement 

would also increase. The custom board will also reduce the complexity that 

would exist if a lot of components are placed on the custom forklift. The 

following Fig.5 explains custom forklift mechanism. 

 

 

 

 

 

 

 
 

Fig.5  Custom Forklift 

 

4 Pc Working on Linux 
 

A PC is needed to give the input to the controller [10]. Based on the 

input given, the controller will direct the custom forklift to the desired 

position to pick up the desired article. A camera fitted at the docking point 

can be used to capture an image of the object and thereby reveal the location 

to thecontroller. The controller we are using is Raspberry Pi and it works 

very efficiently on Linux OS and hence we go for Linux. 

 

5 Ultrasonic Sensors  
 

We need an ultrasonic sensor in front of the forklift in order to detect the 

obstacles in the path taken by the forklift in order to reach the objects to be  
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picked up and dropped off at the desired location. Now the ultrasonic sensor 

[13] will detect the obstacle in the front by sending a pulse and getting a 

reflection or a bounce back. This will return a distance value to the user. 

Programming is done so as to stop the forklift [4] when the obstacle is within 

a certain range to the forklift. The forklifton stopping will give a warning to 

the operator asking the operator to remove the obstacle in the path[5]. The 

operator can manually remove the obstacle after which the forklift can 

resume its course of action and forward to perform the desired task[6].  

This technique of obstacle detection [14]-[15] is very much helpful as it 

helps to avoid accidents[9] within the shop floor. When people are moving 

about  on the path of the robot it can be life threatening as serious injuries 

may be caused due to collision.  

   

 

 

 

 

 
 

Fig.6 Ultrasonic sensor placed in front of the forklift 

 

The above Fig.6 explains about the Ultrasonic sensor placed in front of 

the forklift which is used to sense the obstacle. Hence the process of obstacle 

detection using the ultrasonic sensor can help avoid the same. 
 

6 Infrared Sensors 
 

We use infrared sensors [7]  for the purpose of detecting the path the 

forklift has to take in order to reach the object to be picked up and dropped 

off. The forklift works on the principle of a line following robot and the 

infrared sensors perform the same function they perform on the line 

following robot in our forklift as well. For this purpose, we have placed two 

infrared sensors on the bottom of either sides of our forklift so they can 

detect [8] the path from both sides of the forklift and cause the forklift to 

move accordingly. 

 

7 Softwares Used 
 

The software used for the project include: Autodesk EAGLE, Python, 

OpenCV and TCP/IP Communication Protocol [1]. Autodesk EAGLE was 

used for the purpose of designing the circuit board for the motor driver. 

Python programming was use  for the purpose of controlling the movement 

of therobot and also the functioning of the various sensorsfor their respective  
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purposes. Open CV was used forthe purpose of object recognition so  that the 

forkliftcan pick up the desired object by recognizing where it is and locating 

it.TCP/IP serves as thecommunication protocol between the PC and the 

controller which gives the location of the object tobe picked up 

 

8 Conclusion 
 

Hence the custom forklift can be used to minimize errors in the shop 

floor and prevent accidents while moving around the desired objects to the 

desired locations. They can be widely used in warehouses where pick and 

place robots play quite an important role for the purpose of transportation. 

Monotonicity in the job can be reduced to a great extent and thereby reduce 

the fatigue of the operator in case of manually operated forklifts. 
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