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Industrial Robotlcs
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Note: Answer any FI"VE Jull questions.
1 a. Define robot. By 7 | (01 Marks)
b. Explain work volume. Show the Work volume of'the cyhndncal and spherical robot.
(0S Marks)
C. List 8 advantages of 1ndustr1a1 robot ‘ (04 Marks)
d. Listand explain various soc1a] and economic aspects related to robots. (06 Marks
2 a. With neat sketches, explam dlfferent configuration used in robotics. (06 Marks)
b. Explain types of] Joints used in industrial robots. (04 Marks)
c. With a neat sketch ‘explain robot anatomy. (06 Marks)
3 a Witha neat block d1agram explain closed Iup control system also give an example.
(04 Marks)
b. Derive an expresswn for transfer function used in P — I — D controllers. (06 Marks)
C. Explam the following terms : 1) Plant i1) Disturbance iii) Feedback (06 Marks
4 a Explam manual teaching and lead through teaching for robot programming, (06 Marks)
b. Listand explain advantages and disadvantages of online programming. . (06 Marks)
c. Givealist of programmmg language and its features used in programmmg robots. (04 Marks)
S a. Define robot kinematics. Usmg example, explam the types of robot klnematlcs (04 Marks)
b. Mention the components that makes up a transformation matrix. (02 Marks)
c. Derive an expression for finding out the posmon of end effector if these are two links in the
robot manipulator. (10 Marks
6 a. Explain composite matrix. %2 ‘ " (02 Marks)
b. Derive an expressmn fora rotahon matnx in 3D. (10 Marks)
c. A vector V 3i+2] Jj+7 k is rotated at 60° about z~ax1s then 30° about x—axis. Find the
homogeneous transformauon with reference to reference frame. (04 Marks)
7 a. State six reasons of studymg dynamics of mdustnal robot. Given an example to illustrate the
- concept. (06 Marks)
b. Derive an expresswn for finding out motlon equatlons of an industrial robot. (10 Marks)
8 a. Explain various con31derat10ns that are taken during trajectory planning. (06 Marks)
b. Using mathematlcal equations, explain 4 — 3 — 4 trajectory planning. (04 Marks)
. One of'the joints of an industrial robot moves from initial angle of 20° to a final angle of 84°
in 4 seconds. Using the concept of 31 degree polynomial functions, find out the joint angle
att=1second,t=2 sectmds and t = 3 seconds. (06 Marks)
9 a. Classify sensor. p (04 Marks)
b. Listdown and explain at least 4 desirable properties of sensors. (04 Marks)
c. With a neat sketch explaln the working of vidicon camera. (08 Marks)
10 a. Explain the three ba31c steps that happens in A/D signal conversions. (04 Marks)
b. Draw a flowchart of image processing technique. (04 Marks)
c. Explam the steps involved in the operation of machine vision system. (08 Marks)
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