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TR TR P R e TR b o S8 — B SRR 6
frgbiEne A Ry Cincinnati Milacron BT 5% I T CHohn ) SERDEERE A
ﬂﬁ%ﬁ¢%%ﬁﬁﬁ&ﬁ§ﬁmuEﬁﬁﬁﬁ&ﬁiﬁﬁ%wmh
al encoder ) 4t T R AV KL » 3 B EH LB 4R 0 5] 2 P PR B FS B



6 MBS

B BRI T .

EHE+Th , NRRHBOERES . AFNEBE—EERES . A2
LA IRREBRAIEGIR A PASCAL b, LI BRI E SN0 Xm S .
AEBEEXTES . EIERBRANERRES . EMReE BcEE
REDU 2% B — (BB A BB 2% ( actuator ) 2 RiIAy R 5 ~ BB 5 LI K
% 5 M RiE ( interface ) |

AT R e TR A . RAEE M E R S 8L,
TERBBAVTERFRERARBTEABRES T, TREEZHE L
RAERE AP RMOTE ; CURMAEDRESEBL . BHEE
WS e, (4 B 4 B ey B B th RS AT Bl , SEME T 2 MR A Sk
MG REANE . A5 A MEMEFEAEAE TE—8&, BN
MR, RAERMBEBA , MAEHARSBALER LSS, &
EE WL

5% 0 H

Bolles, R. & Paul, R. P. The Use of Sensory Feedback in a Programmable
Assembly System, The Stanford Artificial Intelligence Laboratory, Stanford
University, AIM-220, Oct. 1973.

Ejiri, M., U.no, T., Yoda, H., et al. "A Prototype Intelligent Robot That Assembles
Objects from Plane Drawings,” IEEE Trans. C, omputers C-21, 2 (Feb. 1972),
199-207.

* Engelberger, J. F. Robotics in Practice , 1FS Publications Ltd., Kempston,
England, 1980.

Emst, H. A, A Computer-Operated Mechanical Hand, Sc.D. Thesis, Massachu-
setts Institute of Technology, 1961.

Feldman, J. et al. "The Use of Vision and Manipulation to Solve the Instant
Insanity Puzzle,” Proc. Second Intl Joint Conf. on Artificial Intelligence |,
London, England, 1971, 359-364.

Goertz, R. C. "Manipulators Used for Handling Radioactive Materials," Human

Factors in Technology Chapter 27, edited by E. M. Bennett, McGraw-Hill,
1963.



BEE a4 7

Hohn, R. E. Application Flexibility of a Computer Controlled Industrial Robot,
SME Technical Paper, MR 76-603, 1976.

Inoue, H. "Computer Controlled Bilateral Manipulator,” Bulletin of the Japanese
Society of Mechanical Engineers 14, 69 (1971), 199-207.

Paul, R. P. Modeling, Trajectory Calculation and Servoing of a Computer
Controlled Arm, Stanford Artificial Intciligence Laboratory, Stanford Universi-
ty, AIM 177, 1972,

Paul, R. P. "WAVE: A Model-Based Language for Manipulator Control," The
Industrial Robot 4, 1 (March 1977), 10-17.

Pieper, D. L. The Kinematics of Manipulators Under Computer Control, Stan-
ford Artificial Intelligence Laboratory, Stanford University, AIM 72, 1968:

Roberts, L. G. Machine Perception of Three-Dimensional Solids, Lincoln Labo-
ratory, Massachusetts Institute of Technology, Report No. 315, 1963.

Roberts, L. G. Homogeneous Matrix Representation and Manipulation of N-
[nmensional Constructs, Lincoln Laboratory, Massachusetts Institute of Tech-
nology, Document No. MS1045, 1965.

Rosenberg, J. A History of Numerical Control 1949-1972: The Technical Devel-
opment, Transfer to Industry, and Assimilation, U.S.C. Information Sciences
Institute, Marina del Rey, California, Report No. ISI-RR-72-3, 1972,

Shimano, B. E. The Kinematic Design and Force Control of Computer
Controlled Manipulators, Stanford Artificial Inielligence Laboratory, Stanford
University, AIM 313, 1978,

Wichman, M. W. The Use of Optical Feedback in Computer Control of an Arm,
- Stanford Artificial Intelligence Laboratory, Stanford University, AIM 56, 1967,



%% FHok#HR

1-1 8 4

B3 A B2 (robol manipulation ) WIFFYE . 4 13 B LI 4
(9 % L {E4 R 4 fE 22 (manipulator ) MIMBAGR . A Kb . RFTERE
T2t S S e BRER B R B o AR FR R . B 4 75 B #E T
Sl e . H T CE M A9 BR R AR Il o PR (homogene-
ous transformation ) J& B 7E;S fHIEE BB ( computer vision )
H1C Duda ) C Roberts 63 ) Roberts 65 3, Denavit F {if it 55465
3k 380 4% C Denavit ), 33 HI F S St AL R4 88 C Pieper J C Paul 72 J C
Paul 77b 1.

TIPS B v e B B RRAS BE R L AR m R B,
0GR EAD TS el , BP0, AEBEAR F e ETRE
( coordinate frames ) Ik TIE4 . W& HERREBAIAL , sl
( inverse transformation )t ¥4 % o & ¥ 69 8 75 o i il I — f v
pEEa e | Fo5 LG Bui B REE , AR R (algorithm) K
2 ( equivalent axis YR fr) 23 s 5 4 T BER (09 el A o AR F
R R ( scaling transforms ) 75 0% M 255 AF B R ( perspective
transformation ) —ffieh , ACEE FBE PR R — M F RS AT A .

1.2 & 3%

(et T R RS . GEA B @& ((point vector )~ i o
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