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Abstract--- We present a system whereby the human motion is replicated so as to provide cost effective methods 

to move the biped robots in to the industrial age which is still tender with articulated and collaborative robots by 

using maximum of 7 axis freedom or motion and rover robots with less agility over lands of war to mimic human 

movements in battle zones. This led us to device a biped robot for better walking and balancing. Its mechanical 

structure including the joint configuration and specification, the structure of knee joint, the speed reduction 

mechanism in the servo motor by programming, and the mechanical cross bracing are used are described in detail. 

A specific control system ATmega2560 on the Mega 2560 (Arduino Board) for biped that is a serial and distributed 

network and consists of a microcontroller, bootloader, servo input and output pins, sensor input and output pins, 

TWI/I2C system. With the developed biped robot, biped walking and one-leg balancing and weight shifting while 

walking for better gate motion in 5000[ms] are implemented as basic and verification experiments for fast walking 

and balancing. 

Keywords--- Human Gait Movement, Biped, Servo Motor, Robotics. 

I. INTRODUCTION 
In this study, we designed a novel biped robot with multiple purposes. Potential benefits of such a biped structure 

are as follows. First, a better structure can be used in prosthetic biped locomotion and will provide the capacity to do 

real work, mimicking the movement capability of a real human legs and therefore improving the living standards 

and/or comfort of people who have lost their legs for a variety of reasons from waist. Second, it can be used in 

defense with a proper design to upper body it can be then subjected to any type of harsh situations. The most 

important requirement for the reliable and reasonable design of a biped robot is to have a simple control system and 

user-friendly operations with user-friendly interface. Today’s advanced commercial bipeds are mostly controlled by 

mobile processor such as Intel Atom processor multiple accelerometer and digital gyroscope. The signals are sent by 

using pressure sensors or tactile sensor that perceive force associated with the motion and converts and sends them 

into electrical pulses. The controller in the biped robot interprets several channels of PWM acquired from various 

sensors or accelerometer and gyroscope, and consequently it drives the appropriate actuators to perform the intended 

activity.  
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Experiments have shown that though a number of subjected load under could control environment on the biped 

still eliminates error for using in multiple environments training and experimentation will be required, the main 

shortcoming of this servo driven approach is that most degrees of freedom (DOF) cannot be achieved, as they need 

to more number of geared motors to perform appropriate rotation in hip and legs. Due to the huge requirement 

power source is there to make biped portable a Li-MH battery pack is used, until now only Li-Ion batteries have 

been agreed upon as an acceptable solution. In order to make models portable. We have shown with right amount of 

effort it can switch to other battery packs too. 

II. FABRICATED PARTS AND WORKING 
The Accelerometer Module 

The module could recognize difference in slight tilts in all three axes. It receives variations The ADXL335 uses a 

single structure for sensing the X, Y, and Z axes. As a result, the three axes’ sense directions are highly orthogonal 

and have little cross-axis sensitivity. Mechanical misalignment of the sensor die to the package is the chief source of 

cross-axis sensitivity. Mechanical misalignment can, of course, be calibrated out at the system level. In ADXL335 

there is no quantization error or non-monotonic behaviour, and temperature hysteresis is very low, this is the reason 

we use this accelerometer. 

Connected with the Arduino Mega2560 board. The variations are received as input to the microcontroller. By 

using the program written  

 

III. SERVO MOTOR 
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Introduction 

Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees (90 in each direction), 

and works just like the standard kinds but smaller. You can use any servo code, hardware or library to control these 

servos. Good for beginners who want to make stuff move without building a motor controller with feedback & gear 

box, especially since it will fit in small places. It comes with a 3 horns (arms) and hardware. 

Specification 

• Weight: 66 g 

• Dimension: 40x20x28 mm approx. 

• Stall torque: 17 kgf·cm 

• Operating speed: 0.1 s/60 degree 

• Operating voltage: 4.8 V (~7.4V) 

• Dead band width: 10 μs 

• Motor Type: Coreless 

IV. MICRO CONTROLLER 

 
The microcontroller must not work when the speech recognition circuit generates error codes. In order to exclude 

these error codes from being recognized by the microcontroller, we designed an interface unit. This unit comprises 2 

logic gates, a latch, and a BCD-to-decimal converter. The combination of NAND gate and OR gate is used at the 

speech recognition circuit’s most significant digit (MSD) output. The output of this combination is used as 

ENABLE of the 74LS373 latch.  

The binary values of the speech recognition circuit’s least significant digit (LSD) output are inputs for the same 

latch, as in Figure 10.  

The binary output is converted to decimal value using IC4028. Hence, whenever an error code is generated, the 

number is ignored; otherwise, a decimal value of LSD is generated as output. 
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V. SPEECH RECOGNITION CIRCUIT 

 
The speech recognition circuit (SRC) is capable of controlling the prosthetic hand using voice commands 

(Images SI, Inc., Staten Island, NY, USA). The ability to communicate with a prosthetic hand through speech is 

ASYALI, YILMAZ, TOKMAKC， I, SEDEF, AKSEBZEC˙I, MITTAL: Design and implementation of a voice-

controlled..., the ultimate user interface. The user needs minimal experimentation and/or training with the prosthetic 

hand before using it for any practical purpose. 

The main component of the SRC is the HM2007 speech recognition chip. The HM2007 chip is a CMOS voice 

recognition chip with voice analysis, recognition process, and system control functions. The other major components 

are the 64K CMOS Static RAM chip, a microphone, a 12-button keypad, and a 74LS373 chip, as shown in Figure 8. 

Data can be written and read from the SRAM chip, and the 74LS373 functions as a latch with 3-state outputs. 

VI. PROPOSED MODEL 
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VII. IMPLEMENTATION 
The main goal of our project is to a introduce Spoken Natural Language interface for Robotics control. We also 

set some requirements, which are mentioned in the Introduction. 

• The Spoken Language interface should be in English Language 

• The robot should understand the task from the dialogue 

• The system should be speaker independent 

• The robot should have some user feedback; such as, if the robot doesn’t understand the user commands, it 

gives the user feedback - “I don’t understand”. 

VIII. APPLICATIONS 
• Home Entertainment and Control  

• Wireless sensor networks  

• Industrial control 

• Embedded sensing  

• Medical data collection 

• Smoke and intruder warning  

• Building automation  

IX. CONCLUSION 
Human-Robot interaction is an important, attractive and challenging area in HRI. The Service Robot popularity 

gives the researcher more interest to work with user interface for robots to make it more user friendly to the social 

context.  

Speech Recognition (SR) technology gives the researcher the opportunity to add Natural language (NL) 

communication with robot in natural and even way. The working domain of the Service Robot is in the society-to 

help the people in every day’s life and so it should be controlled by the human. In future we have a plan to build it 

commercially for mankind. It is helpful for all of the robotic research and project based work. 
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