Medical Robotics – Winter semester 2015-6
Let the 5 Degree of freedom KATANA-5 robot; its drawing and limitations of the rotational angles appear in the ensuing figures
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1. Assign coordinate systems for each joint and derive the corresponding Denavit-Hartenberg parameters
2. Compute analytically the transformation matrices 
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3. Compute analytically the transformation matrix 
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4. Solve the inverse kinematics problem 
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5. Compute in a computational manner the workspace of the robot under the assumption that the arm is comprised of only the first three joints. It is anticipated to provide a 3D-mappring of the points that can reach the end-point of the third joint.
6. Let the plane 
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. Select a starting point 
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 and a final point 
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. From inverse kinematics, compute the desired trajectory 
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, in order for the robot to move along the line that passes through the starting and final point with a maximum linear velocity 
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while at the same time its gripper is perpendicular to the aforementioned plane.
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5 Katana Robot


In this chapter all the existing Katana variants are described. The lengths and the offset angles are standard
values. The precise values can differ due to manufacturing and mounting tolerances.


5.1 Katana 400 6M180


DOF: 5


Max height [mm]: 854 a


Offset angles [ ˚ ]: M1: 0
M2: 124.25
M3: 52.7
M4: 63.5
M5: 8.5


Operating range [ ˚ ]: M1: 345.7
M2: 140
M3: 241.5
M4: 232
M5: 332.2
M6: 140 (gripper)


Arm lengths [mm]: UA: 190
FA: 139
WR: 185
GR: 130 (with gripper)


ano base plate with gripper
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