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Abstract 
Robotics is the art of advancement in technology. The robotics will be powered by imposing hydraulics, 
pneumatics to drive the high torque applications. The mechanical devices are powered with electronic 
circuits to drive the low torque devices. These devices are labeled as electro mechanical devices. This study 
considered Atmega 328 microcontroller to improve the device performance. Four servo motors are used to 
drive the two arms of the Robot. APR 9600 voice module is used to make the announcement. An ultrasonic 
sensor is used to detect the object in order to enable the four servo motors.  
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Introduction 
World society is very much conscious about traditional 
invitations. They always pride to receive the guests into 
their premises. Invitation with robots may give great 
pleasure to the society. Specifically at conferences 
inviting the delegates using robots may add more sense 
to that program. The developed robot is an image of 
human hands. The movements of hands are driven by 
using servomotors. An aurdino board is used to improve 
the performance of the developed robot. Gaandhi et al. 
(2013) used three accelerometer sensors for robotic arm. 
Atmega  328 is adopted to regulate the operations. Three 
servo motors were used to drive the robotic arm. Yeole 
et al. (2015) studied an application running on an android 
phone is used to control the robot. Blue tooth technology 
is used to send the control commands to regulate the 
speed of the motor, location of the robot its distance from 
the nearest obstacle is communicated to the mobile.  
Dixit and Shingi (2015) considered 15 nos. of flex 
sensors at each joint as sensing and enabling devices. 
Human hand is equipped with command signal 
transmitter to drive the movements of the developed 
hand. Sahu et al. (2014) used accelerometer sensor to 
enable the gesture control robot. Atmel Atmega8 
microcontroller was used as controlling device. Radio 
frequency technology is adopted to communicate 
between the transmitter and receiver section. Gohil et al. 
(2013) adopted haptic technology to communicate with 
the robot. AVR8535 microcontroller is used to regulate 
the operations. Radio frequency technology is also 
integrated with the communication part of the device. 
Purkayastha (2014) proposed a robotic arm that mimics 
the human arm movements. Five flex sensors were used 
to the robot arm interfaced to the arduino Uno. Serial 
communication was established between two arduino. 
Three servos are used for pan tilt mechanism.  
 

Keeping the above points in view, a mechanism had 
been designed to control the movements of the robot 
hands with no deviation from the expected positional 
values.  
 
Materials and methods 
Range detection sensor: A ping ultrasonic sensor is used 
for accurately estimating the distance of the object to be 
detected. To receive the echo signal from the object, 
eight successive square waves with 40 kHz signals are 
outputted. This sensor is interfaced to arduino board 
(Fig. 1). For distance measurement, A high pulse is to be 
sensed on pin 2 (TRIG) for at least 10 micro sec. This 
causes to burst eight successive pulses at 40 kHz. 
A high pulse on pin 3 is detected when the sensor 
detects the reflected burst. The delay in receipt of the 
reflected pulse indicates the distance from the obstacle, 
which can be easily calculated as:  
Distance (cms)=T/58 
where, T=width of pulse at ECHO pin in micro sec, the 
TRIG and ECHO pins of the module are connected to 
pins 2 and 3 of board respectively. 
 

Fig. 1. Interfacing ultra sonic sensor to arduino board. 
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Fig. 2. Servo motor components. 

 
 

Fig. 3. Position of servo. 

 
 
Servomotors: Four servo motors M1 through M4 are 
used for elbows and shoulders of the robot hands (Fig. 
2). The motors are powered with gear mechanism which 
provides a feedback to the position sensor. 
The angle of the shaft of the motor is measured to turn 
off the motor. A control wire is used to transfer the 
turning angle to the control circuit. This angle is 
depending on the duration of the pulse applied to the 
control wire. The servo expects 2 milli sec pulse for every 
0.02 sec. The width of the pulse is used to determine 
how long the motor turns on. For 900 position labeled as 
neutral position require 1.5 milli sec pulses. Figure 3 
depicts the angle of the shaft with respect to the inputted 
pulse width. If the pulse width is less than 1.5 milli sec 
the shaft angle is less than 900. In order to obtain 1800 
shaft position the duration of the pulse is determined as 2 
milli sec. 
 
Required torque at lifting joint in a proposed robot is  
τ =  F× L 
Where ‘τ’ is Torque 
F= mg  
M= mass, g= 9.8 m/sec = 14.6 lb-in 
Where ‘L” is the perpendicular length from the force to 
the pivot 
The torque is estimated when the arm is horizontally 
stretched.  
Torque estimated for forearm: 
Perpendicular length L = 8.75 in 
Mass ‘m’ with no motor = 0.7716 lb  
G= 9.8 m/s2 = 14.6 lb  
τ = 0.7716X14.6X8.75  
τ = 98.57 lb-in 

Fig. 4. Four arm view. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Two joint arm load. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At motor 2 the total torque required  
= wgXLX1/2  
= 0.551514.6X8.5/2 
= 34.22 lb-in 
 
A servo motor 2 is selected to drive the load of 34.22 lb-
in (Fig. 4 and 5)  
At Motor ‘A’ the total torque required  
= w1Xg (L1/2+L2) + wm2XgXL2+w2XgXL2/2  
= 0.5515 X (8.5/2 + 8.75) + (0.1697X14.6) X 8.75 + 
0.7716X14.6X8.75/2 
= 14.6 [(0.5515 (8.5/2+8.75) + (0.1697X8.75) + 0.7716 
X8.75/2] 
= 175.2 lb-in  
A Servo motor’ A’ is selected to drive the load of  
175.2 lb-in at point’ A’. 
 
Controller: Atmega 328 microcontrollers have been used 
to regulate the process. An ultrasonic sensor is 
interfaced to the Atmega 328 microcontroller as an input 
device. The microcontroller will estimate the distance 
between the robot and the object. The pre set distance is 
programmed as ‘3’ ft. This is the optimum threshold level 
of the distance.  
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If the estimated distance is equated with the measured 
distance then the microcontroller will enable the output 
ports to display the message on the LCD screen and to 
output the pre recorded audio voice. The servo motors 
also receive the appropriate command signals (shaft 
angels). The motors M1 and M2 are installed to move the 
shoulders of the robot. M3 and M4 are used to drive the 
elbows of the robot. The initial position of the servo motor 
angles are M1=1200, M2=00. M3=500 and M4=1300.  
The final positions of the shaft of the motors is 
M1=1250, M2=30, M3=500 and M4=1300. 
 
Software implementation 
Algorithm  
Step 1: Initialize the input and output ports 
Step 2: pin 2 is equated with trigger signal 
Step 3: pin 3 is equated with echo signal 
Step 4: Pin 0 is equated with ultrasonic sensor 
Step 5: Pin 4 is equated with LCD  
Step 6: Pins 9,10,11,12 are initialized for four servo 
motors M1, M2, M3, M4  
Step 7: pin 13 is equated with Voice play back output 
Step 8: Read the signal from the pin3 
Step 9: If the signal pulsed high  
Then  
Estimate the distance go to step 10 
Else  
Repeat the step 8 
Step10: If the estimated distance is ≤ 60 cms 
Then out put the message on pin 4 
Output High pulse on pin 13 
Step11: Output left shoulder motor (Sl) =1250  
Right shoulder motor (SR) = 30 
Right elbow motor = 500 
Left elbow motor = 1300 
Step 12: Go to step 8 
 
Results and discussion  
The developed model is tested with the estimated torque 
for four arm and elbow. The torque is also estimated at 
both the joints of the developed robot. The robot is tested 
periodically to record for standardization of the model. 
The kinematic calculation supported to improve the 
performance of the developed model. The model is 
tested with the distance is 3 ft between the robot and  
the human. The results are more favorable to the 
expectations. Figure 6 represents the initial position of 
the robot. The angles of the motors are 1200, 00, 500, 
1300. Figure 7 represents hands raises and stops at this 
position after sensing the object. This position is 
considered as second position. Figure 8 represents the 
final position of the robot. A voice IC is enabled to 
announce “Welcome to SSIT ECE DEPARTMENT”. And 
a welcoming statement is displayed on the LCD screen. 
The angles of the motors at this position are 1250, 30, 500 
and 1300. 
 
 

 
Fig. 6. Initial position of the robot. 

 
 

Fig. 7. Second position of the robot. 

 

Fig. 8. Final position of the robot. 
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Conclusion 
The proposed model developed with Atmega 328 
produced favorable results. Both left and right arms 
joined together to welcome the authorities appeared in 
front of the robot. In future, this robot is to be equipped 
with two cameras to enable the image processing for 
visual monitoring.  
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