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Abstract
This paper describes techniques for hybrid locomotion such as combination of sliding and track mobility in a single platform to the robot system. The legs and tracks are assembled in such a way that the sliding and tracking motion to the robot is achieved independently and also simultaneously. Which is useful for safe manoeuvring in the infected areas like land mines buried location especially in uneven surfaces. The robot platform consists of inner leg assembly and outer leg assembly with linear and rotary contacts so that achieved the sliding and rotation motion to the robot.  The suspension, sprocket, wheel and track assembly are integrated on the outer leg assembly in such a way to provide the tracking mobility to the robot.  

The robot has a feature of sliding motion by legs which will provide low area of contact on the ground as well as turning of platform for complete rotation without disturbing the foot location. The uneven of the ground has been taken care by adjusting the legs on the outer and inner leg assembly. The track will be in ground contact when all the legs are raised up, further the robot moves by the powered sprockets on left and right of the outer leg base. In track mobility, the neutral turn and steering can be achieved by changing the direction of rotation and vary the speed of the tracks on sides of the outer base legs respectively. The speed in walking will be low but it can easily manoeuvre the dangerous locations. In the case of tracking mobility speed will be high but manoeuvring will be difficult. By this invention the optimization of mission speed is achieved combining the merits of the sliding and track mobility combination to the robot.  

The sliding locomotion will be utilised in dangerous field hence decoupling the path of the body and the sequence of legs motion will facilitate higher degree of mobility in a constrained environment and the other places the tracks will be in action so that speed is optimised for the specific mission. 

The robot with the combined actions of legs and track in specified sequence thereby achieve the stair climb of the robot and even the larger undulation of ground.  The trench and vertical obstacle crossing has been done by the tracks but in some situation the legs and tracks need to act simultaneously. 
In this paper also brought out the stability studies of the robot in a simplest way by dividing the hybrid locomotion into eight serial arm manipulators. Further, relates to the kinematics and dynamics of the whole robot. In this technique, the stability influence parameters and the respective locations have been identified.  It also discussed the methodology for stabilization of robot during in motion. The Uneven terrain condition which affects the kinematics of the robot has been considered and corrected for the calculation in kinematics of the manipulators.
This paper concludes that under the hazardous environment, sliding and tracking mobility techniques to the mobile robot is an effective and efficient means for uneven terrain application likes detecting and marking of mines while ensuring the safety of the people engaged in the mine removal work. 
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