
  

Abstract: In the last few years   the robot   placed   an 

rapid enhancement and  turned to be a  platform for 

innovation. In this project we are throwing some light 

on automation in the biped humanoid robot which is 

unlike  an normal convenient robot. This robot utilize a  

human structure to develop  the  humanoid robot  

which will be solution for the  solution for some of the 

behavioral issue  like hands flapping ,toe walking 

solution for an autistic child. We demonstrate that our 

device provides three sensors like accelerometer sensor, 

flux sensor and force sensor. accelerometer sensor is 

used to reduce their hand flapping  during brushing 

.The audio is played to reduce the stress level of the 

child mind and make them to grab the instructions from 

audio and  flux sensor is used to control the hand 

flapping of autistic child.  Force sensor is used for 

measuring the force during leg movement of autistic 

children. ultrasonic sensor   is  utilized  for distance 

ranging which provides the sensing capability in the 

robot The project is based on  pid (proportional integral 

derivative) algorithm is used for control application In 

existing system, a  module humanoid robot  was used 

to train the child like NAO .  Where the humanoid 

robot would train the child by giving different positions 

or expressions where the child imitate and learn 

different signs through this. Whereas in proposed 

system we uses an BIPED humanoid robot instead of 

an module robot where it provide the solution for 

drawback of the existingsystem .The biped humanoid 

robot gives the solution for behavioral issue of the child 

like hand flapping, Toe walking , etc  

according to the availability of the sensor. This     

system uses an at mega microcontroller board which 

programmed by open source IDE whereas in existing it 

acts as a drawback, the system cannot react to the 

human interaction 
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1. Introduction 

 
 

 

This work  described in this article is part of  arduino 

project  which  describes  movement  of  biped 

humanoid  robot  which gives different postures  to 

train the autistic children[1]. this approach  is based  on 

finding that  autistic child  will enjoy and benefit from  

interaction with computerized system than with the 

toy[2][3]. Children with autism have restricted behavior 

and social interaction which is uncontrollable and make 

them difficult to participate in anything. in recent 

robotic and technological literature has shown that 

many asd individuals show a preference to robots than 

a non robotic toy[4] and even respond faster to robots 

than a human movement [5].Controlling the behavior 

of an asd child is an difficult task with human than 

robotics.In this article the biped humanoid robot is 

developed to control the behavioral issue of the autistic 

child like hand flapping, toe walking .they are various 

way to make a biped humanoid robot . The typical way 

is the movement of the robot in a sequence in which the 

centre of mass of robot keeps shifting to stabilize the 

position. 

Another way of implementing the stabilization is by 

accelerometer sensor which is first procedure to 

stabilize the movement of the robot .the leg movement 

of the robot is done by servo motors and sensing is 

done by ultrasonic sensor on the board. A basic 

atmega2560 microcontroller is used as the processing 

and memory unit. the flux sensor is used to reduce the 

hand flapping of the autistic child and the force sensor 

is used to measure the  leg movement of the child. The 

audio is played with the help of speaker to reduce the 

stress level of  child’s mind and make them to 

concentrate on video[6-10]. Area involving in 

achieving   this goal that are discussed in this paper are 

motor testing, support system setup calibration and 

programming. We hope in artificial intelligence to face 

the drawback of this  concept which is intelligence of 

machines.              A rapidly growing field which has 

its impact on training the autistic child was 

implemented over robots. The trend of robot being used 

in many emergency situation is being  slowly realized 

and robots  have the good employment in training the 

autistic children. The robot used to train the child by 
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giving different  postures and  by facial expressions  

which will built the social interaction  of the child with 

autism but there is no solution is made  to reduce the 

behavioral issue  like hand flapping  and toe walking  

of the autistic child.The fig 1 shows the model of the 

humanoid robot.   The purpose of developing is to show 

the combination of three interesting domains like 

artificial intelligence, biped structure and the sensors 

into the single system. Another objective was to show 

the impact of open source project like arduino with 

artificial intelligence based system. Where the open 

source project is available to all which can be easily 

used for who wishes to work in this field 

The hardware concentration of our robot consists of a 

microcontroller as a processing unit to control the 

whole structure and make it move with the help of 

servos and sensors. The controller we are using here is 

atmega2560 which control process data, manipulate 

and perform the function accordingly. The bipedal 

structure is used to monitor or indulging tasks of 

rescuing people the whole system is operated by remote 

sensing or by voice commands 

 

 

 

 

 

Figure 1. Biped humanoid robot 

2. Proposed System 

In proposed system we use a biped humanoid robot 

instead of a module robot where it provides the solution 

for drawback of the existing system. The biped 

humanoid robot gives the solution for behavioral issue 

of the child like hand flapping, Toe walking, etc using 

availability of the sensor. Accelerometer sensor is used 

for orientation of hip and flux sensor to control hand 

flapping which is not existing before. Atmega 

microcontroller board which is programmed by open 

source IDE and uses 4 servos for balancing. The system 

comprises of   Ultrasonic sensor is used to detect the 

distance and to avoid the robot from breakage. 

Bluetooth help the robot to detect any instructions to be 

given in form of voice.. This work is associated to the 

arduino project where we study the potential 

therapeutic role of robots in autism therapy. In the 

proposed system, the arduino project is developed as a 

Biped humanoid robot to train the behavioral issues of 

an asd child  

Process 

The block diagram describes the whole setup and 

function of  each  system .let us see each system in 

detail. The fig 2 shows   the block diagram of  the 

humanoid robot.The movement of the whole  system is 

performed by voice or through BC  1*5 keyboard as a 

remote sensing 

 

 

 

 

 

 

 

 

 

Figure 2. Block diagram of humanoid robot 

TFT LCD DISPLAY 

 

 

 

 

 

 

Figure 3. TFT LCD display 

Thin film transistor is a type of LCD flat panel display 

screen as shown in fig 3 .TFT LCD’s are used in 

appliances including computer monitors, mobile 

phones, personal digital assistants, navigation system 

and projectors. The TFT display show pictorial form of 

the object for example apple to train the autistic child. 

The power used is 6-15VDC only into on board buck 

converter and current is about 50mA power draw at 

12V, 120mA at 5V. The  Control board measures 

48mm x 32mm , Four 3mm drill holes on a 43mm x 

28mm square , Visible display dimensions: 40.672mm 

x 30.48mm ,Resolution: 320 x 240 • Dot Pitch: 

0.0635mm wide x 0.127mm high  and  Display metal 

case dimensions: 46.1mm x 40.96 x 2.53mm . 
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FLUX SENSOR 

 

 

 

 

Figure 4. Flux sensor 

A flux sensor is used to reduce the hand flapping of 

the ASD child where it vibrates when the child bend 

the hand and make them to stop. A simple flex sensor is 

shown in fig 4 which is 2.2" in length. As the sensor is 

flexed, the resistance across the sensor increases. 

Patented technology by Spectra Symbol - they claim 

these sensors were used in the original Nintendo Power 

Glove. The resistance of the flex sensor changes when 

the metal pads are on the outside of the bend (text on 

inside of bend. Where the Connector is 0.1" spaced and 

bread board friendly 

Dc Motor 

 

 

 

 

Figure 5. DC motor 

A DC motor is a device that converts direct 

current(electrical energy) into mechanical energy. The 

very basic construction of DC motor is shown in fig 5 

contains a current carrying armature which is connected 

to the supply end through commutator segments and 

brushes it is placed within the north south poles of a 

permanent or an electro-magnet.  

Force Sensor 

 

Figure 6.  Flux sensor 

Force sensor is used for measuring the force  

experienced by the autistic child  during  theleg 

movement The force sensor which shown in fig 6 can 

measure the force upto 3kgs with 2.8cmx3.4cm 

dimension. 

Ultrasonic Sensor 

 

 

 

 

Figure 7. Ultrasonic sensor 

The HC-SR04 Ultrasonic sensor is shown in fig 7 is 

a distance sensor that has been used mainly for object 

avoidance  and measure the distance of the object.  It 

essentially gives your arduino eye/ spatial awareness 

and can prevent the robot from crashing or falling off a 

table. The ultrasonic sensor contain 5v dc power and < 

2MA current. 

Bluetooth 

 

Figure 8. Bluetooth 

The HC-05 bluetooth is shown in fig 8 Bluetooth is 

wireless communication protocol (set of rules required 

to send digital information over a digital 

communication channel; the language two electronic 

devices use to communicate) defining the short-range 

communication standard among two (or more) radio 

enabled devices. This wireless technology standard for 

exchanging data over short distance using short 

wavelength UHF radio waves in the ism band from 2.4 

to 2.485 GHz 

Servo Motor 

 

Figure 9: Servo motor 

A servo motor is an electrical device which can push 

or rotate an object with great precision. In this the servo 

motor is placed at the foot of the robot and helps in 

movement of hand and leg of the robot Two servos at 

both the feet help the robot turn. 3.7 Kg torque servo 

motors are used to bear the weight of the robot. The 

servos on central plate of chassis help the robot lift up 

the legs 
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L298 IC 

Figure 10. L298 ic 

L298 is a high voltage, high current, dual full-

bridge motor driver designed to  accept standard TTL 

logic levels and drive inductive loads such as relays, 

solenoids, DC and stepping motors with a staggered, 

15-lead Multiwatt package.The Operating supply 

voltage of up to 46V and the total DC current of up to 

4A with Low saturation voltage and Over-temperature 

protection. 

ATMEGA 2560 

The high-performance, low-power Microchip 8-bit 

AVR RISC-based microcontroller combines 256KB 

ISP flash memory, 8KB SRAM, 4KB EEPROM, 86 

general purpose I/O lines, 32 general purpose working 

registers, real time counter, six flexible timer/counters 

with compare modes, PWM, 4 USARTs, byte oriented 

2-wire serial interface, 16-channel 10-bit A/D 

converter, and a JTAG interface for on-chip debugging. 

The device achieves a throughput of  

 

Figure 11. Atmega 2560 microcontroller 

16 MIPS at 16 MHz and operates between 4.5-5.5 

volt. The microcontroller board has 3 ports. Port B is 

used to send the signals to the motors. Digital pins of 

the Arduino board are employed for the same. Arduino 

boards have their own FTDI/UART chip that helps the 

Arduino board communicate with the computer and 

facilitate the process of exchange of data. The signal 

carried by digital pins is fed to the signal pins of servo. 

Algorithm 

The algorithm used in this system is the PID 

(Proportional Integrate Differentiate} algorithm which 

is a control algorithm that tries to compensate the 

characteristics in our system. 

 U(t)= (t)=Kpe(t)+KiError! Reference source not 

found. 

The above algorithm helps the movement and activity 

of the humanoid robot which is processed in an open 

source. 

Biped Operation Instructions 

� Take out the Biped carefully from the Box 

� Take out all the accessories from the box 

� Carefully Check the checklist which is glued to the 

inside of the box, 

� Carefully connect the battery to the board. Put the 

VCC_SEL switch on BAT side. 

� The PWR led on the board will glow indicating that 

the board is successfully powered up. 

� Check the IR remote with the mobile camera. (When 

a button is pressed the led on the remote blinks 

when seen from the camera). 

� The Biped kit is pre-programmed so you can check 

the kit using remote by following commands. 

i. Turn ON the board with the switch on BAT side. 

ii. Press 2 from the remote with the front end of the kit 

facing the remote, the S2 led on the board will glow. 

iii. Press 5 and 10 to move the robot forward and 

backward respectively. 

iv. Press 7 and 9 to move the robot Right and Left 

respectively. 

 

3. Conclusion 
 

This paper discussed the hardware and software design 

of humanoid robot using four servo meter with 

ATMEGA 2560 microcontroller to control the hand 

flapping and toe walking. This paper turned out to be a 

conventional one of such type, so further advancements 

in this prototype could ignite a revolution in the field of 

robotics. This will help ASD child to participate with 
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the society and other activity. In future the work is 

developed as the full training robot for asd child to 

control and rehabilitate them into a new atmosphere. 
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