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Development of a New Buffing Robot Manipulator for Shoes

Gyu Deuk Hwang', Hyeung Sik Choi’ and Sung Duk Cho’

ABSTRACT

In this paper, an analysis on a new robot manipulator developed for the side buffing of the shoes is
presented. The robot manipulator is composed of five degrees of freedom. An analysis on the forward and
inverse kinematics was performed. Through the analysis, an analytic solution was derived for the joint angles
corresponding to the position and orientation of the tool in the Cartesian coordinates. The hardware system of the
robot composed of the control system, input/output interface system, and related electronic system was developed.
The communication system was also developed to interact the robot with the related surrounding systems. A
graphic user interface(GUI) program including the forward/inverse kinematics, control algorithm, and
communication program was developed using visual C++ language.

Key Words : Robot Manipulator(2 % o\ & 2| o] §]), Buffing(*] %), Kinematics of robot(Z % 7)), Control

system(A| ] A| 2~ )
1. ME . 53], A#e ARE FASE HFoE A
He #oe dirzoz o Jkx g2 8 EAF
Ea 9

A AU LE @2 AA¥E wFez A} o] JAY 7FEAA Y BAHoE o FEY £
ke =, MEY 53 22 Fdotd A A A glo] ¥ 2= EX2E Y Yane
il Skl 2 g& ojEge A ok w AAHE Y F Uuoh w2M FHEE $o)7)
2t i RE9 S Faotl oldstn el A AlA Lol A e AAFES VAAHC= v
T aFskA e E47)58e 22 dEsE L #oF gth. o] ZAYL WHEZ o £IoE UA )
sto] Al T wAM: o gy Ay sty dzn&ol xotX ALY ZES o &

FHoz Bl oYL, AP Fol wobd AL ¥ AT UH WHIE Agstes FA0 Ak
FAES 2RoE gt AZUNE Yiolo} AR HEE A% 2R ML o VIR
s AFolt

H4d: 2005 9¥ 224; AAMSAL: 20063 69 16Y
dxallgoista gy

# FAAA: I Ean UVRC
E-mail hchoi@mailhhu.ackr Tel. (051) 410-4969

76



LERELER

249 : #F3HL 33 A 233 A7E

of Al o] FolA v} G T F)Tectorsol A E 1989
de] PUMA 700 tttd 2X2& AHY3zlg 759
Zoe] wgo] HEd stm HINE 299
ABBARY Oh#E 2R L HEL5o FA FAPe
Fsta ct. o9} Ze& 2RO Mo Lo
g Al gl &3 AF7F UG

EY, TF20AMT AW A ACTIS AL &
o] DESMAAL, 281 U3¢ Intelligent Machines
Are] Al 71 2 A4 253l A Esle Ay e
2RY AL ALY ALE J1ed] OiF Ale dTE
LR R

ol A A gt upe} Zo] o]v] o8] Feo =

& Aol AEste ATFEC] FHHUR AR
AE=1 ot X9 R Eo] FPsE FF)
e AEo)AY V&9 1dHE 6% RS 83
Zlo] doltt. 1rtoly AYstd FF 7HF4

T 27he 98 =X H&o] JHsEh BH Ao
A Fohi £FHE ETFT hFF ALY Agy
7bEels a7ty AEE 259 Heo] ddFez
727t gl ol E EAE HAsy) J8iN HE
A AEE v £+ JE 2R AU FaAEY
el tHE AFAe GRE Aol Yot

2 ATHME £55E Tge B8 Ad9 g
9 W32 A AR FHS AN saARE A
T HE EX dYEHIHCIFRHE X2
E7HE MEshgin

>E

AL 2R €778 ¥ 471 7%4S A4
R, 2 FERYE AT FH X E Ao
Nage AAA S a}ﬁc} =P ALY 2R 3
zla}o X ;4],5 zz—! 1E§ ﬁg 21]01 Tg
g JhEsta EEOI Lﬂa‘x}% 7bE glolAM &
ARz AT £ & FAN2EL ALY

&

53], EX9 #AF3HE Visual C++E Alg3}
04 AR AE 3] 23 4= QAU 239 @A)

€ ¥ F AUx A3 5419 graphic user interface
(GUI) 3} Z2aRE sNSsEigich

2. & HE 2R 7|7 Al

21 ER2| 7|78 &y

2 AT el g9 wPe 98 AL

g 2HEL Fig. {a) 2 (1)S Z2od 5709 15
& e FRot BHAA YL Y3t =2RL

77

o A9 9 2 g e Hos ARL F
AE 65 71Aok &gt Aldte] Alo] A F )
7V b AR AT e E kA2 § )
9 FEEE 2489 WP 2L FPE 5+ e
Aol e A% WY A8 2RE s

N 2XL 7AFE FAHLE 429 AHFHQ
T2 TAMVS 2 5PAHY 72 12208
TAE 5% 2Eo|th /EdE ZRAN IHEES

e o9 25 € AYY HAVE 2 AEY3 B
4e T¥SE AYEE Fig 20 e Yok

AEE XL Fig. 19] EAlQ ulo} Zo] Ty
of g F7E F&3le o] F77) MW AL upg
BRE FHIEF Alo] Al=¥e FAstojor &
o olE HEA FPFD FEE EEF Zze

A2AEE 229 714 %9 de #Aoz §
Fshok Ak, ol B2 Alolo) AEABL £7]
% 2 9778 BANEL olgst oo

\:}-.3'4

W 2XL Fig. 39 =AIE wheh Zo] #EA
03 12 BV} 759 A4 #2& e F20
2 H/EA2 3R 5E JABE FRoY}, 239
R e 4 &5 JEL & EAE A4S 9
A A A E o] 839 Fig 49 L FzE 7
Ak 4rldA 9,7 2AHEE BHA 2EIL
AZHD BE 3o we} §,-a9 Zo] AR
=t o] 4= FA = Freudenstein equation®] 9
A A’ weld 42 839 BAE o BE
7t AAE FAE a0 uel A%g AY T
o B3] 3Ag).

Fig. 1(a) Front side of the developed robot
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Fig. 1(b) Rear side of the developed robot
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Fig. 2 Schematic diagram of the developed robot
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Fig. 3 D-H coordinates on the robot
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Fig. 4 The relation between four-bar link and joint
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Table 1 Link parameters by D-H notation for the
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