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ABSTRACT 
The work is designed to develop a pick and place robotic arm vehicle with a soft catching gripper that is designed to avoid extra 
pressure on the suspected object (Like Bombs) for safety reasons. The robotic vehicle is android application controlled for remote 
operation. At the transmitting end using android application device, commands are sent to the receiver to control the movement of 
the robot either to move forward, backward and left or right etc. At the receiving end four motors are interfaced to the 
microcontroller where two of them are used for arm and gripper movement of the robot while the other two are for the body 
movement of the vehicle. The main advantage of this robot is its soft catching arm that is designed to avoid extra pressure on the 
suspected object for safety reasons. The android application device transmitter acts as a remote control that has the advantage of 
adequate range, while the receiver end Bluetooth device is connected to the microcontroller to drive DC motors via motor driver 
IC for necessary operation. Remote operation is achieved by any smart-phone/Tablet etc., with Android OS; upon a GUI (Graphical 
User Interface) based touch screen operation. The design analysis of a Remote Controlled “Pick and Place” Robotic vehicle has 
been presented in this paper. This work unravels the fact that man would always want to adhere to safety precautions at 
workplace and even in its environment, to be able to handle some specific tasks, like sending the robotic vehicle to hazardous 
environment to obtain samples for chemical analysis. 
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INTRODUCTION 

 

Robots are indispensable in many manufacturing industries. The reason is that the cost per hour to operate a 

robot is a fraction of the cost of the human labor needed to perform the same function. More than this, once 

programmed, robots repeatedly perform functions with a high accuracy that surpasses that of the most 

experienced human operator. Human operators are, however, far more versatile. Humans can switch job tasks 

easily. Robots are built and programmed to be job specific. Today's most advanced industrial robots will soon 

become dinosaurs. Robots are in the infancy stage of their evolution. As robots evolve, they will become more 

versatile, emulating the human capacity and ability to switch job tasks easily. While the personal computer has 

made an indelible mark on society, the personal robot hasn't made an appearance. Obviously there's more to a 

personal robot than a personal computer. Robots require a combination of elements to be effective: 

sophistication of intelligence, movement, mobility, navigation, and purpose. In the beginning, personal robots 

will focus on a singular function (job task) or purpose. Building a useful personal robot is very difficult. But 

recent days Robots occupies a good place in community. The main functioning of robotics in recent days are.   

In this work, a miniature Remote Control Robotic Vehicle( RCRV) with Six degree of freedom (6 DOF) 

robotic arm has been designed and developed .The objective is to produce a basic model with four wheels, 

standard sensors and a robotic arm with the vehicle acting as a base for it mobility. It is also intended that the 

structure of the robot should be simple to facilitate easy adaptation and upgrading. The housing is designed to 

create three distinct layers within the RCRV to separate elements of the robot, thus leaving room to add more 
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devices when completed. The bottom layer was designed for battery housing and mechanical hardware, such as 

wheels and gears, the middle layer to contain the main interface electronics, and the top layer for the arm and 

external device. 

 

2. Literature review: 

The planet corporation in 1959 introduced a pick and place robot. In 1961, the first industrial robot was 

commercialized by Unimation Inc. Microprocessor technology was brought by INTEL in 1961. The real robot 

development  process continued between 1968 and 1982 when various models of robots were developed by 

leading robot scientists in different universities, national laboratories and different industrial houses in the USA, 

Japan, France, UK, and other European countries. 

Some of the robot models of historical interest are the Versatran by AMF, developed in (1963) and 

Cincinnati Milacron introduced in (1974), Irb-6 by ASLA in (1978). The Kawasaki and Hitachi groups in Japan 

have also contributed a lot in developing various sensors to make robots „think‟ intelligently. John Iovine, in 

this book various aspects of designing a Robot is described. It deals with different types of Arm design, 

controlling techniques, vehicle design etc… In the remaining references different types controlling technique are 

explained. The Idea about the Android software „Blue control‟ and its application in controlling Robotics is 

described in the Google play store website. From all these we find a different controlling technique using 

android device and software with a different approach for soft catching arm (electronic pressure sensor).  Amit 

shelled, he is assistant professor of mechanical engineering in JSPM nahre technical campus in pune. He had 

published a journal for design and implementation pick and place robotic arm in the journal of IJRRCME 

(International journal of recent research in civil and mechanical engineering) vol. 2, issue 1, on apr-sep 2015. 

He state that the design of six axis pick and place robotic arm and how implement the axis and reach of robotic 

arm with cad modeling software. 

 

3. Problem Definition: 

The robotic arm has six degrees of freedom. It’s made of various links forming an open chain. The 

arrangement of these links depends on the adopted design. The arm has a rotating base that is resting on the 

upper region of the vehicle. The arm terminates with a gripper or a specialized tool holder; it has six degrees of 

freedom. The first three links of the arm form the body and which helps to place the tool holder at the desired 

position at a location inside the workspace or environment. The remaining three links make up the wrist of the 

robotic arm and are used to define the orientation of the robotic arm end points. For the purpose of analysis, the 

robotic arm will made of joints, which will be named as wrist, elbow, shoulder, and base. 

 
Fig. 1: Robot Arm Man 
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The following were put into consideration in the design process.  

i. Electrical actuators DC motors are chosen instead of hydraulic and pneumatic actuators because of the 

little power requirement and its light weight which is suitable for this design. 

ii. The materials which will be used for the design will be light in weight so as to reduce the weight 

concentration on the base and the shoulder. 

iii. Hollow rectangular bars and sheets instead of blocks are chosen for the links because of their light 

weight and stability and to reduce the weight of the arm.  

iv. The power supply source will be from a rechargeable nickel metal hydride (Ni-MH) batteries  

v. A continuous path controller was chosen (Arduino controller was used).  

vi. The torque is fully balanced by the inertia of the electric motors and the speed is greatly reduced by 

gear sets attached to the electric motors.  

vii. Materials used for the fabrication were locally sourced from available 

 
 

Fig. 2: Arduino flowchart 

 

4. Design Analysis of Robotic Manipulator: 

In this aspect numerous calculations was done in order to attain the required DC motor mechanism that will 

meet the specification on this work. Diagram showing torque calculation on each DC motor. 

 

 
Fig. 3: Torque Calculation 
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It consists of an Arduino uno controller, Bluetooth module, six DC Motors with driver IC and power 

supply. The pick and place robotic arm consists of a 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 tire is attached to the vehicle like in the tanks, for the smooth and reliable operation. The pick and 

place arm 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 for 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.  For the controlling of motor, motor driver IC and Arduino uno 

controller is used. The input signal or controlling signal is given from an android device, which is interfaced 

with the microcontroller by a blue tooth module. L293D has 2 set of arrangements where one set has input 1, 

input 2, output 1 and output 2 and other set has input 3, input 4, output 3 and output 4, according to block 

diagram if pin no 2 and 7 are high then pin no 3 and 6 are also high. 

 
Fig. 4: Circuit diagram 

 
 

Fig. 5: Proposed block diagram 
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A. Relevance: 

There are so many hazardous situations in day to day life. There are so many occasions where the human 

can't work .In that situations without a considerable amount of safe tyre cautions like, the disposal of hazardous 

wastes, radioactive substances, remote handling of explosive devices and righting and hostage situations among 

others. It can safely work at hazardous conditions. These robots ensures the human safety and replace massive 

human work force .It can be also applied in medical science, surgeries, and defense purposes, with artificial 

intelligence, super market field, and manufacturing field. These are compact and efficient robotic systems.   

 

B.  Bluetooth Control: 

Blue Control is a basic universal Remote Control for Bluetooth enabled serial devices such as Bluetooth 

modules connected to a micro-controller. For each button pressed the corresponding ASCII code for the label 

will be sent. For example pressing buttons A-Hill send the characters "a" - "h". The up, down, left, right, and 

center buttons will send "U","D","L","R", and "C" characters. With this Bluetooth connectivity we are using 

android smartphone and android application to control the robot and the app is developed by MIT app invertor. 

                                           

C. MIT APP Invertor: 

App Inventor lets you develop applications for Android phones using a web browser and either a connected 

phone or emulator. The App Inventor servers store your work and help you keep track of your projects  

 

                                                 
 

Fig. 6: MIT App Invertor 

 

The App Inventor Designer, where you select the components for your apathy App Inventor Blocks Editor, 

where you assemble program blocks that specify how the components should behave. You assemble programs 

visually, fitting pieces together like pieces of a puzzle. Your app appears on the phone step-by-step as you add 

pieces to it, so you can test your work as you build. When you're done, you can package your app and produce a 

stand-alone application to install. If you don't have an Android phone, you can build your apps using the 

Android emulator, software that runs on your computer and behaves just like the phone. The App Inventor 

development environment is supported for Mac OS X, GNU/Linux, and Windows operating systems, and 

several popular Android phone models. Applications created with App Inventor can be installed on any Android 

phone. 

 

RESULTS AND DISCUSSIONS 

 

In this work we made a Pick and place robot controlled by an Android application. We know that the whole 

the digital devices in the world are transformed in to Android OS based systems ,as it is more versatile ,flexible 

and easy to control and it is an open source software. Here The Pick and place robot is controlled wirelessly by 

an Android application called Blue control through a blue tooth module. The Android OS as well as Arduino 

software are open source soft wares. 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 microcontroller based electrical pressure sensor which has higher sensitivity than mechanical pressure 

sensors.   

The hardware model functioned as desired and is shown in Figure7 .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 the „Pick and Place Robot‟ with explosive 

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

 

 
Fig. 7: Proposed Arm vehicle 

 

6. Conclusions and Future Research: 

The design of a Remote Controlled Robotic Vehicle has been completed. A prototype was built and 

confirmed functional. This system would make it easier for man to unrivalled the risk of handling suspicious 

objects which could be hazardous in its present environment and workplace. Complex and complicated duties 

would be achieved faster and more accurately with this design.    
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