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The Method to Reduce the Driving Time of Gentry
Kim Soon Ho" - Kim Chi Su™

ABSTRACT

When more parts are mounted in the same time in a surface mount equipment, the total output will increase and will improve
productivity. In this paper, we propose a method to reduce the gantry drive time from the suction to the mounting of the component to
improve the productivity of the surface mount equipment. The method was to find a way to get the maximum velocity in front of the
camera during the vision inspection. In this paper, we have developed a stop—motion, flyl-motion, and fly2-motion drive time calculation
algorithms for vision inspection and calculated the driving time of 3 methods and compared them. As a result, the flyl-motion method
shortened the time by 13% and the fly2-motion method shortened the time by 18% than the stop~motion method.
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Fig. 1. The Moving Path from (-300, -150) to (4, 200)
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Table 1. Given Condition

Item X axis Y axis Unit
max velocity 2.0 2.0 m/sec
g acceleration 3.0 3.0 g

g [m/sec’] 9.81 9.831 m/sec”
max acceleration 2943 29.43 m/sec’
pick—up position =300 -150 mm
camera position 0 0 mm

place position 40 200 mm
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Fig. 4. Trajectory of Stop-Motion

3.2 flyt-motion &4

S Fhllet fAAA W

9_7]“ Hl—/K] 0 ul—r‘)—l_q_.

1) (8-0)73ke 78 Az A
Ths SHe-Sa o Apie o Ang w2 wus
3 7

2 Fel glck

a3 (C-P)yPztellA & e x e&-E e e
A (BA, s)% “Zas=v'v” FAE AHEAE W (C-P)73F
o Ao AA X3 7%3]( 0.04) 5t o ZA vskeh weha A
37 A (=0.04m)ell 571 Y84 = Fig. 529 7heet &

oA AR HEEDE BEol Ast 0MmAt HeEE 24
sloF .

\ . h=1.534

>5€C

-
Il
RN

camera

Fig. 5. ‘acceleration-Constant Velocity-Deceleration” Graph

v

x = v/j, z = (v-h)/j,
t=xXx+y +z

d=vx/2
e=vy

f =hz +(v-h)-z/2
s =d +e +f

s = v'x/2 +v-y +h-z +(v-h)-z/2
y = (s ~v'x/2-h'z-(v-h)-z/2)/v

Fig. 6. Time Calculation Graph and Algorithm

(S-C)F7+e] X& A7+ Fig. 6 o]&3ste] 78 & 9t}
gy 225 857 270, y)olER H}i AAkst 4
o} mekA WA hE ok e, e M #e
+ Fig. 7& AHEalA WA A7HS ekt e

o] & & 9l
I 2 NS WA JE hiks e F 1 hats vh
A3 Fig. 62 obgate] A% X% AHL)E Tt
s=d+te X =V
(m/sec) /h d=vx/2
\ . A if s > d then
[ B : y--n |
' ! e =sd=vy
b Y y = (s=d)/v
S e
d | & | s else
. X ' y 1 t > (Ged) S h't/z
T ot
f<—— —> s = %2
t = (2s/))

Fig. 7. Time Calculation Graph and Algorithm

Fig. 7oA ¢k A|7Ht)& 0.184solth. o] A7HE 7HA 1
Fig. 6014 “Zas=v’-u/" &4 & o] &3te] hgks Fetvh. A7
= h=15347} 2t

2) (C-P)73te] T A7 A%

oAl h(-1534)8 ol43te] (C-P)T7kel AgH)S 7@
G ootk “b7tE WATEAS el AL ANE
0.0527F Bt} 2738 o & he 1534, b2 1.63047F =] Fig.
gel =AY i,



408 FEXM2ISS=2X/AZE/AN K OI0IH 33 M73 M11=(2018. 1)

",

2 sec
t=0.135

camera

Fig. 8. Velocity Graph with Modified h Value

E8 Fig. 9olA (C-P)77+e] Y& A|ZHS 13t W o)

[e}

37| Fig. 69 At dare]5& o]83sto] (S-O)73ke] X=

gl

e T 9 2 A¥ t & 0201s7F "vk 28

e

>
< A offf

= AIZHt=0.2019)2 Y5 ol A2l(sx=0.155)5 7FAH 7}
2 ool SE()E T & Utk 2 ghe 1497h e
O|A] & =oll A et AlE# o] dE AFE-g flyl-motion
Aol & FHL Fig. 99 2ok,
25
Velocity(m/s)
TS
L5 7 5 'J' A
|’r ,lt ‘|
' A \
1 == 1\ = - ==~ f1X axis
/ 2 \ \ — === f1Y axis
i e \ X
05 ' ’l 'h_“ 1
1¥a |
0 44 En
0.5 Camera Position
Fig. 9. Velocity Graph of Flyl-Motion
3.3 fly2-motion &+A|
o] ”W«l EALE AYE suAge A F 25 F
U7t HEE e Aotk F Folzl A AgS FA &
Btk 7 ol (SO s CPT0S Bl 2
& uE SRR BYoRN EEeE A0S 2Y 5 I

1) (S-C)73ke] 75 A A%

(S-OF3He] 7% & X% Zol7h o A7) gio] X3l
A}, fehd Fig 79) V4540 24 agze AN daelE
S g3t} (S-O)Fhe] X3 AIZHE)S T3k 018457 Wk,
E3 (S-OF Y& AZHE X3 A7HL-0.1845) 2 127]
gz (S-O)F7el EATHE Y& S5 Teze 2 A7t 24
At} 1 Fol A 2AS RIS 1oz AEL 9
= Fig. 103} 2tk

3 =

Fig. 10. Velocity Graph of the (S-C) and Verification Graph

Fig. 109] 7% 913 ae] dia ARA L o3 2,

ol s A (d)=s¢,
p=s-e

X s AWFY olF AL v e AYTFY o]F Azt
t=x+y, s = x-h/2, j = h/x, k = h-y/x
p=k2=hy2x

e =p-y/2 =h-y¥/4-x(y=t-x)=(h-t* - 2-h-t-x+h-x>/4-x
d =s-e=0.15=x-h/2-(h-t* - 2-h-t-x+h-x%)/4-x

x = 0153, j = h/x = 13, y = 0.031, p = 0.202

% TEAHD=0.184s, h(27]&%)

2) (S-C)73te] & Azk ALt

(C-P)73H2 X5 Ag(0.04m) Bok Y5 A02m)7F 2
7] WEell Y-S 7Iees WA Aga wekA Y5 AR
< Fig. IAY 718 k& 0134sE 7o 2 gt

sec

Fig. 11. Y-axis Velocity Graph

Fig. 11014 (C-P)7-7te] X339 Azl 0.134s3kel] 0.04m
o] AgE 7tok e} 2y (C-P)3ke X5 =7} g
ozt Hol9le 499 Al 0.068m7t Atk wheba A
A Folxl A7k 0.04me]7] ol ArE FeFoiof @
th 7 owo] =7} Fig. 129F 2tk

-oly

Fig. 12. Final Graph



oAl Fig. 128 227} AHg7Hs 3k 1o =4l

2 (CP)F2

ok maEbA ofE AR o] wE(
steh, B AZko] 0.066s°] 3L
Hd o)zl 0.84660] W 7hE
a2t ayAE

B =Rl A st

2 =E
A<
o £x F42

| zs
Velocity(m/s)

A2 A5l

A& 0.134s, (C-P)7-3ke] X& AH2He 2
A% e AAEAD)7E 004m7t Holok @) X% 71Ee
2 Fig. 120] 448 RAEA)E 0068m, A7

g of

A8

=7g)e
W =

y LT

st A% Fig. 129 22

% 0.068s°]
-0.0280] =ffof

(=72])°] -0.0289]

247 glok

glo] & AHE-gH fly2-motion™]

Fig. 137 &t}

208
231

v

32

346
369
392

Camera Paosition

215
438
461
484

e f2X aXiS

F2Y axis

Time(mSec)

Fig. 13. Velocity graph of Fly2-Motion
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