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Abstract: A social robot is an autonomous robot that has to be able to express emotions, 

communicate with high level dialogue, and use natural cues. To make the robot more 

interactive and communicative, lots of sensors and modules has to be used along with its 

moving mechanism. And thus the system becomes further more complex and expensive. 

This is why  a design of social robot using a combination of embedded systems has been 

represented that can take live video surveillance and intelligent enough to solve complex 

mathematics. By using internet as the robot’s source of information and Android phone as 

the robot’s sensory and control system partially, and adding them all to the robot’s 

embedded system wirelessly, it has made the robot more advanced and intelligent, hence 

reduced cost of construction by a lot. 
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INTRODUCTION  

A social robot interacts and communicates with humans or other autonomous physical agents 

by following social behaviors and rules attached to its role [1]. Bomb squad officials, soldiers 

risk their life while working for the nation. . They lose their life defusing bombs, manning 

checkpoints, soldiers lose their life saving the other injured soldier. Several precautions are 

taken, still many people lose their life. However all these jobs can be efficiently done by a 
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Robot if it is able to take the live video surveillance and controlled by a professional. Gesture 

Controlled Semi-Humanoid Robot will help to get over these problems completely without 

risking the precious life of people and making them independent.

 The one of the biggest problem making a social robot is that its high cost. In this paper the 

complete embedded systems are self-made which has reduced the cost a lot. And the talking 

calculator and live video surveillance ability has made it more useful for human welfare.  

TECHNICAL REQUIREMENTS 

A. ARDUINO as Microcontroller Board 

The controlling units used here are basically Arduino mega [4] & Arduino Uno. 

B. Ultrasonic sensors 

Ultrasonic Sensor measures distance [6]. Ultrasonic sensors is used to measure 

distance and find obstacle. 

C. Bluetooth module & Radio-transceiver 

Bluetooth module is used to communicate with Android-assistance-

system and Radio-transceiver for communicating with embedded 

control system of operator  

D. GPS or GSM module   

GPS or location-sensor detects real-time position information of the robot and GSM 

module for GPRS is used for data-transfer to facilitate live video transfer and text-

message transmission-reception.  

 

 Dynamic Control System 

 The control system unit for the operator is designed in such a way that it can understand 

operator’s voice,   movement or button-pressing activity and take them all as signals. MCU of 

the control system is equipped with multiple input peripherals such as keypad, accelerometer 

and speech-recognizer of android and they collect data from the operator’s button-press or 

movement or voice. Then convert the signal into a text-command and send them to the robot 

through wireless system.  

 



 

Figure 1: Block Diagram of Dynamic Control System 

Video Surveillance 

 One of the most important features of the robot is its ability of broadcasting 

real-time video of the distant places [5]. To implement the 360 degree video 

capture, we put the camera on a two-axis servo-motor structure that is controlled 

by wireless system of operator. The video, captured by the camera is also 

uploaded to a server instantly using IP webcam API of the robot’s android phone 

[5].   

 

 

Figure : Block Diagram of Video Surveillance operation 

Math Equation Solving System  

To implement this technology, we have used the speech-recognition technology 

[7] of the android phone but more precisely. In this case, the android app of the 

robot has to convert the complete speech of the operator to text and then sort out 

the special characters such as digits: form 0 to 9 and signs such as: +/-/%/x/ sine/ 

cosine/ tan/ square etc. and arrange then sequentially to get the exact equation 
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the operator has asked for. Then the android app calculates the equation, finds 

the answer and send the answer back to the micro-controller. The micro-

controller then transfers the result to the android where the text-result is 

converted to speech and played through the speaker.  

 

Figure : Block Diagram of Math Equation Solving System 

Result 

Motion Sensor Simulation  

 When the motion is detected by the microcontroller, it shows the result in the 

virtual serial-monitor. To create the scenario of the motion detection, a toggle-

logic pin is used which is connected to the test-pin of the PIR motion-sensor. And 

when the logic is 1, micro-controller understands the situation and shows the 

result. The simulation has been done by using PROTEOUS. 

                    

  Figure 3.1: when input logic 1, Motion detected                     

  

 

 

 

Figure 3.2 : when input logic 1, Motion detected  
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Accelerometer Simulation 

 The accelerometer sensor has 3 signal pins that is connected to 3 10 bit ADC (Analog to 

Digital Converter) to receive the signals of X, Y and Z axis[ 4]. Then the data are compared 

to find the tilting side and angle of the object. Here in the simulator, two potentiometers 

represent the X and Y axis. And the difference value in between them represents the tilting 

side. When Right potentiometer value is higher than the left, virtual terminal shows positive 

value that means the hand is tilted to the right side. 

                             

         Figure 4.1: Hand is tilted to the right    Figure 4.2 :No tilting detected  

But when left and Right potentiometer values are equal, virtual terminal shows no value 

that means the hand is not tiled to any side but straight.  

 

Comparative study   

The line plot has been done using Microsoft Excel. The X axis denotes various parameters 

and the Y axis denotes measurement in cm. It shows that the social- robot NIMA has 

maximum height, second highest amount of DOF, maximum speed, lowest weight, maximum 

number of sensors and control-systems.  

 

 
Figure 5.1:Line-Plot comparison of of commercial robots with  NIMA 

 

  



 

 

 
 

Figure 5.2: NIMA: an interactive social robot

 

CONCLUSION 

 The high-cost of social humanoid robots with less features and sensing capacity is always an 

impediment to common people to afford a social robot. In this paper we have represented a 

model of multiple operating-system supported social-robot model with high-level of 

intelligence and sensing capacity that also comes with a very cheap cost so that common 

people can afford it. 

FUTURE SCOPE 

The mechanical shape of the robot is not that human-friendly yet[2.3]. For now it just looks 

like a moving machine with multiple qualities. The future plan is to make a 3D model-

structure with the software: Solid-Works and printing it. And then implementing the 

complete electronics inside that structure.
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