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Trajectory Control of a Single-Arm Robot
Manipulator Using Q.F.T.

M. Sobhani K. Torabi
Assistant Professor Ph.D. Student

Department of Mechanical Engineering, Isfa-
han University of Technology

Abstract

: Flexibility of robot.arms reduces the weight and therefore the need for large

| actuating power in comparison with rigid robot arms. The only shortcoming is
| the creation of undesirable vibrations . In this paper, a method for robust con- |
| trol design based on the "Quantitative Feedback Theory “ is presented for a sin- 1
| gle robot arm which is able to not only track the desired trajectory but also reject |
\ undesirable vibrations. First, the dynamic equation is linearized about the de- 1
! sired trajectory. Then, in terms of error variations, an uncertain transfer func- :
! tion is derived to replace the simulated system. Next, limitations on the error |
\ and control signal for preventing actuator saturation are considered for design- i
ling the controller using “QFT”. Finally , an example is presented to explain the '

\proposed method. oo ]
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1 - Structural uncertainty
2 - Quantitative feedback theory
3 - Finite element method
4 - Normal mode analysis
5 - Transfer function
6 - Lumping techniques
7 - Pre-load
8 - Desired trajectory
9 - Inversion control
10 - Joint space
11 - Cartesian space
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12 - Off-line

13 - Nominal open - loop transfer function
14 - Nichols’ chart

15 - Loop - shaping

16 - Bandwidth

17 - Impulse function

18 - Gear method
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