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Abstract 

In recent years, industry and daily routine tasks have increasingly adopted automation through robots. The pick-and-

place robot is one of the key technologies used in manufacturing industries, designed to perform precise pick-and-

place operations. This work highlights the importance of safety at the workplace and in surrounding environments, 

enabling the handling of specific tasks such as deploying a robotic vehicle into hazardous areas to collect samples for 

chemical analysis. The system operates through a control mechanism that works in coordination with a wired remote. 

It includes a remote module that functions as the receiver for the vehicle, sending commands to the controller, which 

executes actions based on the received signals.   
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1. Introduction 

The use of industrial mechanical arms characterizes some of the contemporary trends in automation of manufacturing 

processes. However, present-day industrial mechanical arms still exhibit a monolithic mechanical structure and 

closed-system software architecture. They are mainly focused on simple repetitive tasks that do not require very high 

precision. 

The pick-and-place mechanical arm is a human-controlled system that performs operations such as picking an object 

from a source location and placing it at a desired location. The system operates based on manual control, where the 

user directs the movement of the arm to handle objects accordingly. Robots are indispensable in many manufacturing 

industries because the cost per hour to operate a robot is significantly lower than that of human labor required to 

perform the same function. Moreover, once programmed, robots can repeatedly perform tasks with high accuracy, 

often surpassing even the most experienced human operators. 

However, human operators are far more versatile, as they can easily switch between different tasks, whereas robots are 

typically designed and programmed for specific applications. Although modern industrial robots are highly efficient, 

they are still evolving, and current systems represent an early stage in the ongoing development of advanced robotic 

technologies.  

 

2. Problem Statement 

 We have selected the pick and place robots for this particular process due to the following reasons:-  

a. Using of human labour for the loading and unloading of the batteries and also for packing purpose will consume 

more time. 

b. Even though Number of labourers is required more, the loading and unloading time should include allowances if 

labourers are considered. 

c. Moreover the work can be done easily using a single pick and place robot, which is used for both  
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3. Objective 

The main objectives of this project are , 

• To control the displacement of the robotic arm so that the arm can be used to pick and place the elements from 

any source to destination.  

• To control the displacement and movement of robotic arm using wire remote Transmitter and Receiver.  

• To implement a robotic arm with two degrees of freedom.  

• To fabricate robotic vehicle with robotic arm built in.  

• Testing of final output of robotic vehicle with results at end. 

 

4. Literature Review 

 [1] Designed a Voice Controlled Robot (VCR) which is a mobile robot whose motions can be controlled by the user 

by giving specific voice commands using same technology of ZigBee and EasyVR as [1]. The speech is received by a 

microphone and processed by the voice module. When a command for the robot is recognized, the voice module sends 

a command message to the robot’s microcontroller (ATMEGA2560). The microcontroller analyses the message and 

takes appropriate actions. The walking robot is controlled by servo motors. Furthermore, a camera is mounted on the 

head of the robot to give live transmission and recording of the area. The work suffers similar problems as [1] in 

addition to unauthorized usage due to absence of password. 

 

[2] Designed a wireless robot arm control for picking and placing an object using android application. The android 

application acts as a remote transmitter having the advantage of adequate range, while the receiver Bluetooth device is 

connected to the microcontroller to drive D.C. motors via motor driver I.C. for necessary operation. The 

microcontroller used was Atmega328 and Arduino software used to program it. The maximum upward and downward 

motion of the arm was limited by a mechanical push button type switch. The vehicle was able to move along surfaces 

being smooth or rough in the direction of forward, backward and left and right while able to carry a maximum weight 

of 2kg.The device was however on screen remote controlled rather than voice controlled. 

 

[3] constructed a voice controlled robotic vehicle using 8051 microcontroller. The two wheel robot powered by D.C. 

battery used an android application called AMR Voice as the transmitter and a HC-05 blue tooth I.C. as the receiver. 

The robotic vehicle was able to move forward, backward, left and right using the voice commands but had no 

appendage which also limited its application to motion only. 

 

[4] Used android mobile phone Bluetooth to control robot‟s operation using 8051 microcontroller. Remote buttons in 

the android app were used to control the motion of the robot. The robot was able to move forward, backward, left and 

right side using the android application. The device can be reprogrammed but the absence of an appendage limits its 

application to motion only. 

 

[5] Presented a robotic vehicle system for disabled people controlled either by oral commands or by human computer 

interface (HCI)) using a Microcontroller. A disabled person sitting in the vehicle can control it by giving oral 

commands, if he is further unable to control, it can directly be controlled from the base station using oral commands or 

by using GUI. These commands will be issued at the base station on a PC connected with a sound card and a 

Microphone. The commands issued will then be relayed over an RF channel and will be received by the Module-2. 

Here, the system will require the training from the user (for the accent) after which the device will start understanding 

the commands issued. 

 

[6] Provided a strategy which can be used in controlling a robotic vehicle through connected speech input. The speech 

recognizer platform is an Android smart phone which communicates with the robot using Bluetooth Connectivity. 

Additionally the robot also has the capability to detect obstacles and inform the user to use a different command. .  

 

• Industrial storekeeping by Autonomous guided system 

For its working as soon as the operator in the machine shop finds the requirement of any auto part (let) , then it needs 

to put on that requirement in form of coded request on the computer (server computer) ; this computer upon accessing 
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the request from the operator by the means of the RF module that locally generates the signals which henceforth is 

transmitted by it and is directed towards the two, 

 AGV 

 Robotic arm 

The AGV which initially is in its base station called the charging unit, senses the request signal, and follows a path 

which directs it to take the position besides the robotic arm ,the robotic arm after finding the AGV in the specified 

(strictly defined)position after a delay of 1 minute, for which it is already programmed to maintain after 

acknowledging the presence of AGV ;then start performing the operation of picking up and placing of the so required 

auto part upon the AGV which after getting the proper placement of the object then carries it to the machine shop 

where it is required; the operator then picks up the object from the AGV  thereby freeing the AGV from the so liable 

work  and then the  AGV returns back to its initial position  that is its charging unit. 

Thus by the means of our, so designed system the tedious work of  making the heavy auto parts carriage from one 

place to another within the department  of the industry is hereby faithfully and easily casted off by the system. This 

accomplishment has rendered the following- 

1. Time saving  

2. Elimination of physical labor which otherwise is to be bored by human workers. 

3. Systematic operation. 

4. More or less wireless operating mode of operation.   

 

 
Fig. 1. Industrial storekeeping by Autonomous guided system 

5. Block Diagram 

 

Fig. 2.  Block Diagram of system 

6. Working 

• The block diagram of the proposed system is shown. It consists of an controller , remote module, four DC 

Motors with wheels system and power supply.  
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• The pick and place robotic arm consists of robotic arm placed on a moving vehicle. The vehicle is able to 

move along any type of surfaces irrespective of it is smooth or rough.  

• It uses two motors for the operation and a belt type tyre is attached to the vehicle like in the tanks, for the 

smooth and reliable operation.  

• The pick and place robot uses four motors for the operation of the system, two for the operation of moving 

vehicle and two for the pick and place operation.  

• The pick and place arm consists of an arm assembly with a jaw, which is only able to move in up and down 

direction. There are two motors are for the arm assembly, one fort the up and down motion and other for jaw opening 

and closing.  

• The maximum upward and downward motion is limited by a mechanical push button type switches. It breaks 

the motor circuit when the arm is at its maximum position beyond which the motor does not rotates. 

7. Components Specification 

• Robotic arm 

• Robotic vehicle 

• Adapter 

• Received module 

• Motor driver 

• DC motor 

• Wheels 

• Battery 

• Wireless camera 

• Other 

8. Calculation  

• Calculated Torque  

 

Torque means measure of how much force are acting on an object reasons that object to rotate. Torque is denoted by 

T. Torque (T) is defined as a moving “force” and is calculated using the following equation:  

T=F*L……………………………………………………………….. (1)  

Where T is torque F means calculated force and L is denoted the length from a pivot point. The force is accelerating on 

an object due to gravity (g = 9.81m/s2) multiplied by its mass.  

F=M*g ……………………………………………………………… (2)  

Mass (M) and gravity (g) The force (F) is also considered of an object’s weight (W)  

W = M*g…………………………………………………………...(3)  

The torque required to hold a mass at a given distance from a pivot point is showing therefore  

T = (M*g)*L………………………………………………… (4)  

The length L is the perpendicular length from a pivot point to the force. This equation can found by similar doing a 

torque balance about a point. 

 
Fig. 3.Torque balance 
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ΣT = 0 = F*L – T……………………………………………………………… (5)  

Therefore, replacing the force (F) with mass and gravity (m*g) we can find out the same equation above. This is the 

more accurate way to find out the torque by using the torque balance. M*g*L = TA 

……………………………………………………………... (6)  

In order to estimate the torque required at each joint, we can must chose the worst case scenario. 

 
Fig.4. Required torque at each joint 

From the above figure we can see a link of required length L is rotate clockwise. Only for perpendicular component of 

the length (L) between the pivot point and force (F) is taken into account. We can observe that the distance of length 

(L) is decreasing from length L3 to length L1. Since from the torque equation the length (L) or distance multiplied by 

the force (F), the greatest value will be obtained by using L3, The force (F) does not change. We can rotate the link 

counterclockwise similarly and observe the same effect.  

The weight of the object (load) being held as Indicated in the Figure 4 by A1, which is multiplied by the distance its 

center of mass and the pivot point gives the torque required at the pivot. The tool takes into the consideration that the 

links may have a significant weight (W1, W2……) and its center of mass is located at roughly the center of its length 

(L). The torque caused by this difference masses must be added. The torque required at the first joint is therefore.  

T1 = L1*A1+L1*W1 (“A” is weight of the actuator or the load.) ……………… (7)  

 

We may consider that the actuator weight A2 which is as shown in the diagram below is not included when calculating 

the torque at that point. This is because by the length (L) between its center of mass and the pivot point is zero. The 

torque required at the 2nd joint must be re-calculated with the new lengths, which is as shown in the following figure. 

(The applied torque shown in green color like T1 and T2). 

 
Fig.5.  Calculation of applied torque 

 T2 = L3*A1+ L1*W1+ L 2*A2+L4*W2 ……………………………… (8)  

 

Knowing that the link weight (W2, W2) are located in the center point of the lengths, and the distance between the 

actuators (L1 and L3 shown in the diagram above) we can re-write the equation as follows:  

T2 = (L1+L2)*A1+ (L1+L3)*W1+ (L 2)*A2+ (L2)*W2 ……………. (9) 

 

Only for the tool requires that the user enter the lengths (L) of the each link, which would be L1 and L3 above so the 

equation is showing accordingly. The torques at each subsequent of the joint can be found similarly, by re-calculating 

the lengths between each new pivot point and each weight. 
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9. Design ANSYS 

This design process is acceptable internationally and a proper design workflow. Product development departments use 

this workflow as their guideline to products of better quality and simpler record-keeping procedure. By using this 

guideline for the design project, a better product and a more organized process could be achieved. 

The flowchart below shows the overall workflow of the described design process. All looped processes must have the 

subsequent stage repeated, and no orders of stages should be rearranged. 

After have the actual parameter or dimension, drawing process is begin. Solidworks software is chosen to draw all the 

3D drawing. Then, assemble all the part which already draw by using solidwords software. After had done all the 

assemble, convert the assemble file to ansys software file. ANSYSis a general purpose software, used to simulate 

interactions of all disciplines of physics, structural, vibration, fluid dynamics, heat transfer and electromagnetic for 

engineers. 

So ANSYS, which enables to simulate tests or working conditions, enables totest in virtual environment before 

manufacturing prototypes of products. Furthermore, determining and improving weak points, computing life and 

foreseeing probable problems are possible by 3D simulations in virtual environment. 

ANSYS software with its modular structure as seen in the table below gives an opportunity for taking only needed 

features. ANSYS can work integrated with other used engineering software on desktop by adding CAD and FEA 

connection modules. 

Ansys software is used for analysing the deformation of the gripper. The force that using for the deformation is 

0.029N, 0.028N, 0.027N, 0.026N, 0.025N.  

The figure 3.1below is a analysis about the gripper. The minimum andmaximum area is the area which is applying the 

force. Different force applying in the maximum and minimum area. There is 5 force that apply in the area which is 

0.029N, 0.028N, 0.027N, 0.026N, 0.025N . The reason using the 0.029N -0.025N because want to the motor 

maximum torque is 0.027N. By increasing and decreasing the 0.001N,we can know the different deformation. 

 

 
Fig.6. Gripper with ansys software 

 
Fig.7. Maximum deformation 
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Table 1 Maximum deformation data 

 

 
Fig.8. Minimum deformation 

Table 2 Minimum deformation data 

 
10. Advantages 

1. Our robot can handle dangerous chemicals in chemical lab or in nuclear reactor labs which are hazardous to human 

body.  

2. Having a wired remote control facility this robot can perform many tasks that human cannot or dangerous for 

human to handle.  

3. With some modifications this robot can be used for helping the physically challenged people.  

 

11. Disadvantages 

1. The range of the wired remote, which is only near about 8-10 ft .  

2. It is only controlled by using remote. 

 

12. Conclusion  

The first objective of the project was to design a working robotics arm with ability to perform sense-pick-and-place 

function. To design a working robotic arm with ability to perform sense-pick-and-place function. The design of  the 

robotic are was stared from the prototyping stage. Drawings and assembly schematics were generated as design data to 

be kept for future reference if improvements were to be done to enhance the developed device in any possible way. 

Therefore, the first and third objectives were achieved. The prototype of the robotic arm was successfully developed 

and it was able to sense-pick-and-place function. It was tested to give a clearer image on its overall reliability. The 

overall successful rate of the robotic arm to perform its tasks correctly was 90%.  

The second objective of the project is to do analysis of mechanical properties of the design of the robotic arm. 

Calculations were done for the required shear stress on the finger gripper connection hole. This procedure was 

important to know about shear stress for the gripper. The second objective of the project was therefore achieved. 
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• In this work we made a Pick and place robot controlled by remote application. We know that the whole the 

digital devices in the world are transformed in to based systems ,as it is more versatile ,flexible and easy to control. 

Here The Pick and place robot is controlled wire by an remote module.  

• The main feature of this pick and place robot is the soft catching arm or soft catching Gripper. We know that 

when handling the explosive items like bomb it should be handled carefully.  

• Excessive pressure will cause explosion. So it is very essential to have a soft catching arm. This robot has 

remote control  based electrical pressure sensor which has higher sensitivity than mechanical pressure sensors.  

• This is designed to handle a maximum weight of 2 kg. The weight handling capacity of Pick and Place Robot 

is determined by the capacity of DC motors used.  

• Very useful and interesting can be made by interfacing , Pick and Place Robot‟ with explosive detectors, metal 

detectors, wireless cameras, night vision cameras...Etc. for finding the bombs and proper visual assistance.  

 

13. Future Scope 

The robot so programmed for pick and place operation can be made versatile and more efficient by providing the 

feedback and making it to work on own than any human interventions. It can be made possible by image processing 

tool interfaced with this wireless camera. The features that can be added on to improve its efficiency, make it operate 

on its own thought without any human intervention are line follower, wall hugger, obstacle avoider, metal detector, 

bomb diffuser etc. 

 

There are many unsolved problems and fundamental challenges for robotics. At a very high level. Manipulation and 

physical interaction with the real world: We need concerted modeling and control efforts together with the 

development of good hardware to make arms and hands that can perform anything but the simplest of pick-and-place 

operations that are prevalent in industry. 

The pick and place robot is having the very vast area of applications. As we are using android based control the 

applications broadens to both the domestic and industrial use. 

The future scope applications of this project are, 

1. Bomb diffusion: 

After few modifications of the pick and place mechanism we can improve the robot for the bomb diffusion purpose. 

Using the web cam we can train the robot to diffuse the bomb hence without putting human life in danger we can fight 

against the terrorism 

2. Lab: 

Our robot can handle dangerous chemicals in chemical lab our in nuclear reactor labs which are hazardous to human 

body. 

3. Having a android control facility and webcam this robot can perform many tasks that human cannot or dangerous 

for human to handle. 

4. With some modifications this robot can be used for helping the physically challenged people. 
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