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Design Of Quadruped Walking Robot

ABSTRACT

The main content of this subject is simulation analysis and production for the new lizard
robot ,which can ensure a stable and fast walking in the desert environment and will be better to
adapt to the desert . Robot legs use C-type structure ,it ensures a faster travel speed while also
minimizing the pressure to the desert which produced by legs and it makes the robot uneasy to
settlement .The key research of this subject is the structure of robot’s tail . A flexible structure tail
can not only help the process of moving the body to maintain balance ,tail can also help them
better into the role of danger. Our team successfully completed the both of the two tasks and apply
for a patent for the new type of robot mechanism .Simulation and design tasks be finished
successfully and we applied a patent for this new robot mechanical structure.
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Design Of Quadruped Walking Robot

With the survival of the human exploration of the planet on which the deepening of research
work for the desert environment are becoming increasingly frequent. However, the harsh desert
environment of human exploration gave a huge challenge. Therefore, only able to fit through the
development of a robot to survive in the desert environment in order to effectively carry out the
exploration of the desert.

First need to consider the characteristics of the desert environment, the most typical features
of arid desert climate that is high temperature. This robot structure needs to have a good heat
dissipation, usually desert surface temperatures up to 60 degrees Celsius, the robot needs to be
able to design a good and able to efficiently isolate external heat dissipated heat generated inside
the module. And the interior of the working robot module requires high heat resistance, which can
guarantee the normal operation in a high temperature environment. In addition, the more
prominent features of the desert that is easy to fall into the soft sand and small friction and dust
filled the sand. The most important design considerations for such a robot that is the problem of
the leg structure. Need to develop the use of one kind of difficult to sink into the soft sand, and
easy to slip but also to ensure the more efficient robot travels in the desert leg model. Dust filled
the need for the robot has excellent performance sealed to prevent dust and sand into the robot
cause damage to the internal operation of the module.

Not just desert. Other disaster site is also difficult to enter the robot work. For example. In
2001, rescue robots were sent to the collapse of the World Trade Center site. The way forward is
completely messy construction debris blocked. In 2006, a West Virginia coal mine collapse in the
state's rescue robot travel 700 meters after the quagmire. Therefore, the study of desert robot, not
only to solve the human exploration of the extreme desert environment, but also to help bring the
problem to other kinds of bad road walking robot.

In general, the robot is mainly desert and multi-degree of freedom wheeled foot-two
structures. Wheel structure mainly through multi-wheel system to reduce pressure enables the
robot to move more flexible in the sand; foot structure mainly for desert spiders and other
creatures bionic, large multi-degree of freedom structure by controlling the contact area with sand
machine "sole" purpose to reduce the pressure.

Currently, these two structures has some obvious drawbacks. Hand wheel structure although
faster, but not for some of the more complex over the desert terrain, it is difficult to encounter
rough ground by this structure into the sand and find it hard to climb out; on the other hand,
multi-degree of freedom the foot structure is relatively slow, and the multi-joint energy
consumption is relatively large, but it can be better to complete the multi-joint complex as crossed
into the sand from the ground and climb out of such action.

Special environment and softness against the desert sand drought, high temperatures, low
friction characteristics, through the animal bionics, research institutions and other aspects of robot
design ultimately better able to adapt to the desert environment of a robot. To the future stability
of the robot travels fast in the desert of the design process to provide ideas.

By studying the design of the new types of robots can solve desert robot now difficult to
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survive in the desert, walking and other issues, but also to help bring the problem to other kinds of
bad road walking robot. Enables the robot to better adapt to the special environment of the desert
and work in a variety of disaster site.

This paper mainly for lizards, desert cockroach survival conducted in desert environments
animal bionics research to simulate specific software simulation analysis, including robotic
mechanism simulation, desert sand model simulation, robotics stress analysis work. Also designed
a simple robot mechanical structure, such as in gait simulation software. Followed by further
development of production entities robot work includes the development of the control chip, the
use of hardware modules, robot parts manufacture to achieve the simulation analysis based on the
body and complete the basic walking and barrier function.

Describes the main research topics as well as a more detailed implementation methods
generally produce both the above article from the simulation and the real hardware. Below, we
will also start from these two aspects of the experimental results of this analysis are discussed
topic and summarized.

Software simulation work: Successful in V-rep simulation software environment to establish
a robot model and achieve a better design and motion studies in the V-rep robot simulation
software environment, and by comparing the test to select the optimal the new robot structure;
completion of a new four-legged lizard robot to determine the gait designed to work in simulation.

Patran-Nastran finite element software and analyzed to establish better physics and
mechanical properties of sand. And to establish the following model according to the relevant
literature sand content.

Mechanics analysis solidworks software, verified by physical movement of the robot when
circumstances force the leg, that deformation of the material used for the production of normal
physical robot when the robot motion generated in support of assurance platform can result from
stress analysis operating range. Data analysis results obtained, the robot simulation environment
designed for organizations using such materials as well as C-leg robot body can withstand the size
of the design as well as other during walking Aspects brought pressure, and the C-leg design of
the structure can be well used in the actual movement of the robot.

Robot productions entity: According to the simulation results, the successful use of the
electronic module and the respective other part of the body to complete the processing of
construction work platform entity. And better able to coordinate work with the robot platform
normal motion operation between the various modules. After the robot gait algorithms make
minor adjustments based on the actual situation of the real environment with better adaptability.
Normal working robot ultrasonic sensors and improved barrier algorithm enables the robot to
detect obstacles and barrier capability has been improved. Normal working robot acceleration
sensor enables the robot in the process of moving the body control to adjust the balance
performance has been greatly improved. Robot C-leg calculations are more used to determine the
C-leg walking reliability sandy taken stress analysis of the actual situation.

During the course of this project, there are some problems to be solved, still elaborated from
software simulation and robot physical aspects of the production areas:

Software simulation aspects: Due excessive and failed to build a streamlined model
algorithm therefore not entirely as planned robot simulation model to simulate the entire
environment of the
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desert and built into simulated desert environment testing.

There are suggestions for solving the problems in the software simulation: simulation model
building process currently belong to desert the larger problem, through the study of other related
research areas learn to create an effective simplified model, simulate desert characteristics but can
also a significant reduction in computation; huge amount of calculation can be completed using
supercomputers to model and computing desert.

Productions robot entities: As selected as BASYS MSP430 MCU features and limitations of
the controller failed to establish a link between very streamlined robot modules, the robot is more
complex internal wiring connections tempests; additional kinds of robots such as ultrasonic and
acceleration sensor module not well satisfy the requirements of precision, resulting in a relatively
coarse robot motion control, and the end of the process is still swinging error exists.

For the physical aspects of the production of robots exist following proposed solution:
Replace the relatively high-end CPU controller, ensure adequate port on each. Relative reduction
of internal connecting lines robot complexity; replace more accurate sensors, redesigned its
control algorithm, the robot counterweight from consideration and appropriate allocation of each
module position inside the robot, the closer a uniform distribution of mass balance for more
effective control of the robot . Re-create the shape of the robot and improved cooling equipment
to ensure the tightness and excellent heat dissipation.

The next course of this article may be conducted, further research can be carried on a key
part of the tail structure biomimetic robot based on the results of the study. Issue also for the robot
to robot motion tail can help bring some research problems:

In some studies with a tail structure robot paper, for example, by the University of California
at Berkeley Lab MSC Association Forum on the IEEE Control Research published papers on
robotics positive tail. The article mentions the tail control action for the robot to perform has a
very important influence, which we then study some articles for our four-legged lizard robot
summed up the view: For legged robots and wheeled robot, the addition of a tail structure
maintain their body balance are of great significance. For example wheeled robot structure under
high-speed operation, the wheels run over smaller and obstacles can cause an imbalance in the
body tilt even tipping phenomenon. By the tail immediate regulation can effectively improve the
imbalance; assume that the robot process high-speed operation, it is necessary to complete the
process of gliding through instant feedback tail structure robot can effectively regulate air posture,
reduced due to the impact caused by the landing of the robot injury; For this new robot structure,
the tail not only play role in maintaining the balance of the robot running. The same can also play
a supporting role in the tail that can effectively help the robot to climb some of the complex
rugged terrain.
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