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Abstract:    

As humans we have so many curious queries on other planets because of that reason in the present days we are researching on the 

other planets to know the answers of our curiousness by sending bots. So for that reason our humans created an electro -mechanical 

robot called rocker bogie. As far as it is useful to learn some knowledge from extraterrestrial p lanets away from us. But the rocker 

bogie itself has a drawback on the shoulders of it. The main drawback is it cannot move faster because of its unbalanced frame design. 

So we have taken up this as a challenge to remodel it to resist more speeds  and make stable in all condit ions. 
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I.INTRODUCTION 

 

The type of locomotion used by a mobile robot is crucial for the 

robot to perform its task and reach its goal in a given 

environment. This work focuses on the optimization of the 

design of a planetary rover’s wheel suspension system subject to 

optimizing well defined mobility metrics. As robots evolve from 

industrial fixed base robots to autonomous mobile platforms, the 

concept of locomotion in robotics becomes much more 

important. Similar to nature, also robot locomotion must be 

adapted to the given terrain or task. The optimal type of 

locomotion must be applied in a challenging environment. The 

scope of this work is to design an efficient rocker bogie 

suspension system and to develop and implement the remodeled 

design in the desired conditions. 

 

II.ROCKER 

 

The term rocker comes from the aspect of larger links on each 

side of the system. These rockers are connected to each other 

and the vehicle chassis through a differential. Relat ive to the 

chassis maintains the average pitch angle of both rockers. One 

end is pivoted to a bogie. 

 

 
Figure.1. Basic design of rocker bogie  

 

III.BOGIE 

 

The term bogie refers to the links that have a drive wheel at each 

end. Bogies were commonly used as load wheels in the tracks of 

army tanks as idlers distributing the load over the terrain. Bogies 

were also quite commonly used on the trailers of semi trai ler 

trucks.  

  

IV.DIFFERENTIAL 

 

A differential is a particular type of simple planetary gear train 

that has the property that the angular velocity of its carrier is the 

average of the angular gears. This is accomplished by packaging 

the gear train so it has a fixed carrier train ratio R=-1, which 

means the gears corresponding to the sun and angular gears are 

the same size. Th is can be done by engaging the planet gears of 

two identical and coaxial epicyclic gear trains to form a , spur 

gear differential. Another approach is to use bevel gear for the 

sun and annular gears and a bevel gear as the planet, which is 

known as a bevel gear differential.  

 

V.HIS TORY AND EVOLUTION OF ROBOTS 

 

In 1901, between the islands of Crete and Kythera, a diver found 

the remnants of what might only be considered a mechanical 

computer. The device is a complex mix of gears which most 

likely calcu lated the position of the sun, moon or other celestial 

bodies. The device dates back 2000 years and is considered to be 

of Greek origin and was given the name “The Antikythera 

Device”. An ancient Greek engineer named Ctesibus made 

organs and water clocks with movable figures.  The concept for 

his clock was fairly simple; a reservoir with a precise hole in the 

bottom would take 24 hours to empty its contents. The container 

was marked into 24 div isions. Archimedes (287-212BC) d id not 

invent robots, but he did invent many mechanical systems that 

are used in robotics today, as well as advancing the field of 

mathematics. The Hero of Alexandria, a Mathemat ician, 

Physicist and Engineer (10-70AD) wrote a book titled Automata 

(Arabic translation, or in Greek “moving itself”) which is a 

collection of different devices which could have been used in 

temples. The Hero of Alexandria designed an odometer to be 

mounted on a cart and measure distances traveled. Among his 

other inventions are a wind powered organ, animated statues and 

the Aeolipile. Although conceived simply as a trinket, the 

Aeolipile can be considered the forefather of modern steam 

 

Research Article                                                                                                                           Volume 6 Issue No.10  



International  Journal  of Engineering  Science  and Computing, October 2016                          2944                                                      http://ijesc.org/ 

engines. And the new inventions not yet stopped in 1946 George 

Devol patented a general purpose playback device for 

controlling machines using magnetic recordings. And there after 

first quasi-dynamic walking was first realized by W L-9DR on 

1980. It used a microcomputer as the controller. It could take 

one step every 10 seconds. It was developed by Ichiro Kato at 

the Department of Mechanical Engineering School of Science 

and Engineering, Waseda University, Tokyo. And in 1997 

NASA's Path Finder landed on Mars. The wheeled robotic rover 

sent images and data about Mars back to Earth. That rover is 

also called as rocker bogie. 

 

VI.THE NEED FOR SPEED  

 

The latest version of NASA’s family of rocker-bogies is JPL’s 

FIDO rover. NASA Ames has a copy of the rover which they 

have outfitted with an arm. The Ames copy has been dubbed K-

9. The robots have a top speed of 6cm/second or .21km/hr. One 

of the future applications for rovers will be to assist astronauts 

during surface operations. A small number of tests of this 

concept have been carried out. ASRO (Astronaut-Rover Surface 

Operations) tests were done during NASA’s 1999 field  test near 

Baker, CA . One of the conclusions of these tests were that for 

the rover to be a useful assistant, it needed to be able to move 

much faster – it needed to approximate or exceed human 

walking speed which is 10-15X the current speed of FIDO. 

Other missions which have been proposed such as the Sun-

Synchronous Lunar rovers require even greater speeds (4-10 

km/hr). Existing rocker-bogie rovers cannot move at these 

higher speeds for several reasons. 

 

1. The motors and gear boxes are inadequate to drive the 

vehicles at these 

Speeds 

2. The frame is not strong enough to withstand the forces 

encountered at these 

Speeds 

3. The way rocker-bogies climb obstacles would cause the robot 

to be damaged 

Or flipped if it ran into an obstacle at these speeds. 

The remainder of th is paper will suggest a strategy to overcome 

these problems.  

 

VII.TEST TRACK 

 

As was mentioned previously, existing rovers pretty much come 

to a dead stop when they first run into an obstacle with their 

front wheels. At high speeds, this shock would probably damage 

the frame and/or flip  the vehicle. These problems could be 

overcome if the vehicle never impacted against the obstacle, but 

instead its wheels were lifted over the obstacles with no or 

limited contact. This can be accomplished by changing what was 

often considered a problem with rocker-bogies into a feature  

 

 
Figure. 2. Test track  

 
Figure. 3. Rocker-bogies   

 

Most users of rocker-bogies have at one time or another had 

some wheels slip on the surface while other maintained traction. 

The result of this differential tract ion was  for one or more of the 

robot’s wheels to be lifted off the surface. If unchecked, this 

could cause a bogie to flip over, disabling the vehicle. Since 

experiments with the earliest rocker-bogie models, most of these 

robots have had mechanical stops added to the bogies to limit the 

amount of rotation allowed on any particu lar p ivot. This has 

eliminated the danger of flipping a bogie, though the possibility 

of lift ing wheels off the surface has remained. To investigate this 

effect further, we have constructed the rocker-bogie test track 

(Figure 2). This consists of an un-powered conveyor belt and the 

left side of a  rocker-bogie vehicle. At the differential point 

where the body would normally be mounted, the frame is 

mounted to a vertical bearing that is affixed to the conveyor belt 

frame. As the wheels turn, they move against the belt which also 

turns. The beams holding each wheel have been instrumented 

with strain gauges. 

 

VIII.WHEELIES  

 

The test track has been used to measure the forces acting on the 

rover frame as it encounters various sized obstacles at different 

speeds. The details of those results will be published elsewhere. 

Many of the shocks and stresses encountered by the frame may 

be reduced or eliminated by performing wheelie maneuvers. A 

wheelie consists of varying the speeds among the three wheels 

so that they articulate the frame in such a way as to allow the 

wheels to move closer or further apart. As this  happens, one of 

the wheels is forced into the air. To lift the front wheel off the 

ground (see Figure 3), the following actions are taken: 

 

1. Run all wheels at same speed 

 

2. When obstacle approaches front wheel, 

 

• Speed up the middle wheel 

 

• slow the rear wheel 

 

3. When obstacle is under front wheel 

 

• Return all wheels to normal speed 
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Figure. 4.Wheelies Raised to avoid  

 

The middle wheel can also be raised to avoid impacting an 

obstacle by doing the 

Following (see Figure 4): 

 

1. Run all wheels at same speed 

2. When obstacle approaches middle wheel 

• Slow front wheel 

       • speed rear wheel 

       3. When obstacle is under middle wheel 

       • Return all wheels to normal 

 

Unfortunately, there is no way to lift the rear wheel prior to it 

impacting the obstacle. This is because there is no equivalent to 

the front rocker on the rear side on which to lever the wheel off 

the ground. 

 

IX.MODIFIED DES IGN  

 

 
The above modified design can Improve stability of the rocker 

bogie and improve its speed. 

 

SOFTWARES US ED   

  

CATIA  

AUTOCAD 

 

 

APPLICATIONS  

  

Aero space 

Auto mobiles 

 

X.CONCLUS ION 

 

The design is pursued due to increase the rocker-bogie stability 

while at higher speeds traversal motion is required. The 

expanded support polygon achieved by rotating the bogies of 

each side of the vehicle. But still there is more to improve in the 

design for that purpose we are researching and analyzing of 

dynamic behavior of the indiv idual parts of bogie for the final 

review.  
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