BREBELF2BERLEH G HE
Boypo4 ik T mEEY L

REEERE § St T

oy
I

B E MY B EL - BT RS T R A i
- e BBRIEY S APLFRY P HAPBLFRF AP T R

FTEDE R AAZERIBELI R ERZF R EFINY - 2R

,
1Ty

=
N

B oA B oINS RS L Sk gl q*zusa‘-f*‘ég SR H h 0 PR R
2k bt’**ﬁq*ﬁ»"”*'f%ﬁf% AR o B 2 SRE E{ARE L o Flp R
L EFR P BRG]0 - RS RS A T L R IF ART s 2

PRE BENF LA, L2V URESRF DL bAoA
AR ARR Y - B T Y2 —Dijkstra w82 kIEFE G 4 o0

B RIT o A A - A3 Dijkstra @B Rt 2 > R A F R

s B R0 SR o F ¢ 95 B-spline Curve s b it

N

GRS SURNER S SRS NS iR T PR S
PR TOUE R S g AR R AR e RS
# OpenGL 3% B3EH CHAgst » R ITR LR ELFH L1 ive p

Afpe SRt E GRS R RBFELPWE LT L F Y Dijkstra



B TR I Rk g 4 BT R P K R T B e

Mt - EL A B2 3] - Dijkstra i ¥ 2 ~ B-spline




Path Planning and Dynamic Simulation of Weightlifting Robotic manipulator

Student : Chun-Yen Chen Advisor : Dr. Pi-Ying Cheng

Department of Mechanical Engineering
College of Engineering

National Chiao Tung University

Abstract

Robotic arm is one kind of mechanism, and is most basically and early in
robotic research. In the traditional industry, we usually use the serial type robotic
arm to help us to work. According to the work request, we often need to control
the robotic arm from some space.position movement to another position.
However, the most serious shortcoming:for:serial type robotic arm is that the
more drive shaft is near chassis, the more force and torque which it supports are
large. Thus, links and drivers -are ‘more unwieldy. Therefore, automatically
planning a path which reduces éffortfor a robotic arm, can avoid the situation
that links and drivers are too unwieldy, and also can reduce the load of driver. In
this paper, we will use one of classical algorithm in artificial intelligent, Dijkstra
algorithm, to search a optimal path which take minimum effort. We suggested a
method which revise Dijkstra algorithm to look after both sides the efficiency of
search and the reliability of solution. Moreover we formulize the optimal path
according to the theory of B-spline Curve, so the path which is composed by the
grid point can transform into a continuous and smooth curve. By formulizing
path we can also calculate angular velocity, angle acceleration, and torque in
dynamics. Finally we use OpenGL library to design a C++ program which do

the dynamic simulation of weight-lifting robotic arm. At present we already get



the preliminary results in dynamic simulation. The weight-lifting robotic arm
can follow the path of minimum effort that search by Dijkstra algorithm to lift a

payload from low place to high.

Key words : robotic arm, path planning, Dijkstra algorithm, B-spline
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