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Abstract: The modern era has received a major up blow with the evolution of the robotic domain. The field of robotics 

is going through major transformation and development. They are already employed for entertainment purposes, 

assisting the elderly or performing surveillance on small kids. This paper using animations and kinematic tasks, focuses 

on the implementation and design of  the Darwin-OP. 

 

Keywords: Sensor, Actuator, Button, Humanoid, Robot 

 

I. INTRODUCTION 

 

Humanoids are robots. which perform the function that are assigned like a computer but still look and resemble a 

human in the looks and structure. This humanoids technology is one of the most welcomed and funded department in 

the research and development field. This is also called as the anthropomorphic robots. Most of these types of robots are 

made to work in the human environment as a substitute for them. As these machines are designed in the human form, 

they'll be more natural to adopt in our daily life than other robots. Not all humanoids will have the entire human 

anatomy, humanoids will most be constructed like a human arm shaped robot, leg shaped, body above the waist and 

more. DARwIn-OP (Dynamic Anthropomorphic Robot with Intelligence – Open Platform) is an inexpensive, miniature 

humanoid robot platform with advance computational power, sophisticated sensors, high payload capacity, and 

dynamic motion ability to enable many exciting research, education, and outreach activities. To solve this iterative 

problem, a humanoid must be constructed considering expandable-modifiable system structure, high performance, 

simple maintenance, familiar development environment, and affordable prices. Therefore, in this paper, the design for 

humanoid platform DARwIn-OP  which has a network  based standardized structure and a standard PC architecture to 

meet above requirements. 

 

 
The typical DARWIN-OP is shown in fig.1 
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II. SYSTEM OVERVIEW 
 

Fig. 2 shows us the modular structure which is completely network based and has a standard PC architecture. All devices 

like sensors, LED’s, buttons, actuators and external I/Os that are connected to the sub controller by serial bus network 

which is completely supported by DYNAMIXEL protocol. Each device has its own memory mapped operation with its 

own designated ID. For the main controller, we adopt the Intel’s ATOM Z530 CPU which is usually used for net books. 

The main controller and the sub controller communicates through USB(Universal Serial Bus). To  access the device the 

sub controller works as a gateway. Therefore all the devices are enclosed as an USB device, that means that the 

development environment is just like a standard PC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2DARwIn-OP System 

 

III.     HARDWARE STRUCTURES 

 

Like it is represented on figure 2.1. The DARwIn-OP has two controllers. The most important one is SBC - fit PC 2 on 

which Ubuntu  9.10 is running . It is equipped with 1GB of RAM , a CPU of 106GHz and a flash disk of 4GB.It also 

has a HDMI video out, 2 USB ports, an Ethernet port,  Wi-Fi and 2 audio ports (IN and OUT). The sub-controller  is a 

CM-730 that was manufactured by Robotics. Most of the sensors and actuators are connected to the sub-controller. An 

actuator is a part  of a robot that is used for moving and controlling a system or robot.The controller has to send or ask 

the values to the sub-controller and it is in charge of reading the state of the requested sensors or in state of applying the 

requested values to the actuator. 
 

Only a HD Logitech C905 Camera of 2M pixels is connected directly to the main controller. 

The sensors given below are connected to the sub-controller: 

 A 3 axes gyroscope.  

 A 3 axes accelerometer. 

 3 push buttons.  

 2 microphones.  

 Optionally 8 pressure meters (4 under each foot). 
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Fig. 2.1 Hardware Structure of the DARwIn-OP 

 

IV.  SYSTEM INTEGRATION 

 

Control architecture 
KHR-1(Kondo Humanoid Robot) was developed in 2002, the central control system was introduced. So a main 

computer with DOS (Disk Operating system) skillful all joints by using an interface card . All agents run concurrently 

and handle minimum necessary input data. Once the condition for agent supplication is satisfied, the agents become 

active and work on achieving their tasks. Selecting standards are fast CPU speed, low power consumption, compact size 

and expansion interface. 

  

CAN (Controller Area Network) protocol 
In order that the main computer can give orders to sub controllers or receive the many types of data, there must be 

communication bus line between the main computer and the sub controller. Also the communication speed  should be 

fast to handle 19 sub controllers. Therefore we implemented the CAN protocol which is high speed serial 

communication up to 1Mbit/s. The presentation of CAN protocol has already been proved in automobile industry. In 

CAN protocol, just two lines are wanted for transmission of data, so it is very simple to expand other sub controllers. 

The most significant feature of CAN is a Multi-Master/Multi Slave feature. This means that all controllers linked with 

the CAN bus line can be Master, so they can transmit any data to CAN bus line. And then, all controllers can receive 

data in CAN bus at the similar time. So if the main controller sends the data to the CAN bus line, every controller can 

obtain the data.  

 

Sub controller  
There are two types of sub controllers. The one is Joint Motor Controller(JMC) and the other is sensory device. All sub 

controllers were intended by ourselves and their MPU(Micro Processor Unit) are the same. This MPU has a CAN 

module and connects with a main computer. Each controller also has numerous the A/D(Analog to Digital) converter, 

so we can easily add sensors.  
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Real-time operating system of the main computer 
It is a General Purpose Operating System (GPOS). So user-mode application program can not have a admission to 

access the hardware directly. And because Windows thread scheduler is not deterministic, its interject latency may be 

over 5 msec. Therefore we used the RTX(Real Time Extension) which is a HAL(Hardware Abstraction Layer) 

extension commercial program in order to deliver real-time capability. By using RTX, we can admission hardware 

directly. Also we can make an interject which has the highest priority and its maximum latency is just 12 usec. In this 

way, we provided the real-time capability to the main computer easily, and were able to grow the main control program 

fast in Windows environment by using Visual C++ language. 

 

V. SOFTWARE STRUCTURES 

 

The software of  DARwIn-OP  has built with a hierarchical framework considering modularity and independency. These 

framework consists of device communication module, motion module, walking module, sensing module, behavior 

module, vision module, and diagnostics module. The framework is developed with C++ programming language which is 

OS independent. The OS independent aspect is essential so that it can be ported to any of the existing or future computer 

systems it also includes newly-developed Robot Operating System (ROS). There is no need to develop a separate 
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framework set, the user simply can write a behavioral code for DARwIn-OP. In such of these cases software simulator is 

the most practical method for writing and testing the program. The users are encouraged to share the developed coding to 

the other users as the DARwIn is a open-source. There are currently many independent-software that do not implement 

open- DARwIn-SDK. The low-level programming takes care of the robot’s sub-routines the refresh time of camera or to 

read the actuator’s position. The high-level programming can take care of the most important aspect of the robots. 

 

 

VI.         APPLICATIONS 
 

The above proposed project helps and will have a   revolutionary impact in the field of developing the humanoid robots 

the domain feasibility of the project is also high. 

 There is a one-to-one mapping between the human and the humanoid body. 

 Humanoid robots take advantage of human environments and equipment. 

 Humanoid robots are easier to train. 

 Teamwork is easier between humans and humanoids. 

 The locals could potentially interact with humanoid robots. 

 

VI.          WALKING ALGORITHM 
  

In this section, we introduce the basic active walking algorithm. At the first stage, user has to set numerous walking 

parameters. They are step length, step period, double support phase ratio, lateral swing largeness of body center and 

amplitude of foot lift and so on.  At the second stage, user selects the walking types such as forward or backward 

walking, right/left side walking and clockwise/ counter clockwise turning.  At the third stage, proper walking design is 

generated according to the walking parameters and walking types. And walking pattern is adapted by trunk roll/pitch 

controller and landing position controller. Trunk roll/pitch controller is used to prevent the proclivity of the trunk from 

the change of the ground proclivity by using rate gyro and accelerometer. And landing position controller stops the 

unstable landing by modification of position schedule, when the actual landing occurs before or after the set time. 

 At the fourth stage, all joints angles are resulting by inverse kinematics and then, also modified by checking controller 

and landing orientation controller. These controllers are switched each other by landing detection algorithm. We removed 

the sustained vibration in single support phase by damping control at ankle joint which is based on torque feedback. And 

for soft landing, we applied the mooring orientation controller at ankle joint which is based on integral of torque.  

 Finally, the main computer sends the orientation position data to all joint motor controllers and then all joint motor 

controllers control the DC motors by using PD control.    In this way, we did the walking experiments. The stride was 0 ~ 

60 cm and KHR-2(Kaist Humanoid Robot) walked straightly on the treadmill with 0 ~ 1.0 km/h. And it was able to walk 

to right or left side with 0 ~ 80 cm of side step length and turn to counter clockwise or clockwise with 0 ~ 15deg a step. 

 

CONCLUSION 

 

Thus it is an innovative idea to help the people who can’t do their work themselves and need someone help. I have 

discussed Walking Module in this journal. The remaining modules will be discussed in future journal.  
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