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o
ol

O w
O Depalletizer Loader +=Z T A

— Depalletizer Loader?| =2 +M4EZ2 Upper Frame, Side Frame, Roller, Push Plate, St
opper Bar, Lower Side Beam &0[|0{ ofef e} Z0| atstF =2, Ztulo|= HE 52
T2 FEo| SS41, SPP =2, S45C 89| X7 F2 Al2E

ol

— MASt Depalletizer +Z==2 M= 2l 5! MAAHS

Zo| Rete4ndS PNHAS

fjo

et xS 2ol otz T2

r

- M SHMZHe @45= 2F 3470[0 Upper Frame Main 14,3607H, Stopper Bar 1
2,0507l, Lower Rail 18,4807l, Lower Side Frame 11,5017H, Roller Support Plate 29,2
567, Lower Side beam 8,0007H S22 FAME

(a) CAD model (b) FE model
[Depalletizer Loader 3D model]
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|REo| MBE AWMl VMM MES off Eot 2

— Depalletizer M EEZ0| HS=

<Depalletizer Loader S AF Zofl Cist 7|AX MHZE>

Mechanical Properties SS41 SPP &3 S45C
Density (ton/mm?) 7.85 e-9 7.85 e-9 7.85 e-9

Elastic Modulus (GPa) 210 210 210

Tensile Strength, Ultimate (MPa) 400 340 686
Tensile Strength, Yield (MPa) 275 200 490
Poisson’s Ratio 0.3 0.3 0.3

O =& ZEaiy
/c\DI-E.I_l- al

O Depalletizer Loader Z|H MR Z=siA2 otell 282t 20| XA 7| Rollers
= 2|8t Side Frame&S AtEtol| =[CHA XY 2fol| sl &st= 600kgf stE 2 7I5t¥ S W

=
of gTMY U PN FEo| &4, 3 U Y} USS Sk B

|
i
&)
I
6y
[
ud

[ZIHHEA 2=l SIS = (2x3+5EF, 20kg/7H) ]
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— Depalletizer Loader2| Z|tHMA} Z oA Z1tE ofef o LHERAA20 Z[HHA 60
Okgf 3t= Z=ZolAl 0.148mme| =S|} Zajelel HiEt TX =23 (Fixed BRKT)o!
M 26.38MPa2| x|t 2242 stolst

"
A
OfH
rlo
_o'ﬂ
S
[ H
]
oo
i)
B
i}
sl
=
el
OfH
o
R
e
il
v

T
10
2
Kl
0
il
rir
S
Ao
=2
x
mII
0=
el

(a) Stress Contour (b) Displacement Contour
[ZHAEA ZEaliA 23 (@600kgf)]

Depalletizer Pusher +Z=Z T3l A

O Depalletizer Pushere| 2 F+AMEZ2 Main Frame, Roller Mount Frame, Push Body, Spl

ine Support, Shaft Holder S0|0f A5 =gl Ztolo|= ) HI o T2 EEo Al
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El AX= SS41, SPP S, S45C S22 Depalletizer Loader2t & &t

M7\t Depalletizer TESO| s el o MAHSS 9lst Txs|AS 2ls) ofed 227}
Zo| gelesnds PN

- MA HMER>o A= 2F 8120l Main Frame 58,6367, Push Body 162,9287H,
Shaft Holder 282,0967H, Roller Mount Frame 16,1037 S22 F#A &t

(a) CAD model (b) FE model
[Depalletizer Pusher 3D model]

o5 20 L 30eondises, Mash

|:BE|]]E o2
1.530E-0 1 35aE-02
FED —6 &TSEL
1 DE3E-0 f_s FHEL
 FAOE0 ——43EED2
5. EEEE-I0 -3 2I7E-ME
4570 2SAELR
HESE-D 1.079E-02
1B4E1E 0 OO0E-HD

Max = | BETE-D L -_:_‘9 ?‘?E o
ds 201579 i X %i
2AB4EA =R

s BT Gridls 60447
1
x T =

(a) Stress Contour (b) Displacement Contour
[Z|CHA R ZEshA ZIH@200kgf) ]
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M

ZEsA

O WE5Fst Z2=al

QO Depalletizer Pusher EF st Z =AM ofel 282 Zo| LHEH s+&5 F5tE 28t Pus
her +=&2| Push Body—r01| Z|tf §35tol| A4235= 160kgf (2x1+4EH) SHES 75t S
f =2 Iy 2 74 FFof &4 3= 9 nyJt s LHEslof &

O B. Auto Dumping Machine +=Z =51 Ad

— Auto Dumping Machinel| =2 -_r%é%% Main Frame, Main Link, Side Beam, Dumpin
g Cylinder 50|0{ AlstE =gl Ztufo|= HIE 2| T FEo ALBE &%= SS41,
SPP &2, S45C 522 Depalletizer +==1F =&

- M8t Auto Dumping Machine +Z==22| Ms &0l 2 MAHSS s +x=dlMs 2

sif ofef I =b Z0|

MA A BH e ot

L2 S PASUCH

oF 170k70|od Main Frame 4.5t 9,97070, Main Frame 5t 3,0
907, Main Shaft 9,49570, Dumping Cylinder 82,1947 S22 F+AMgt

(a) CAD model

— Auto Dumping Machine %
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_I,:_gHA-lg O|-
"”‘H 7| Abel (0deg)oll M 5Ef Dumping7Ztx| 3%
23lof e xEo| J7Hy 9 7o &

(b) FE model
[Auto Dumping Machine 3D model]

g1l 20| Dumping *x==2| &
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(a) Odeg (b) 45deg
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S5 s6t 2Tl stE A (2x1 45 20kg/7H)]

O #2235t Z=si41(0deg)

=

- Auto Dumping Machine2| =2lFst Z L5l

T2 25t Z =54 (0deg) ZTHE ot o LIEHHAST]
Mxf Z=7|z=HollA 0.668mm2e| ZCHE 22} Main FrameollM 9.74MPa2| |t 23S &
olstict 88 ME2 MM S| ofst =2 F517F MEE[= Main FrameF Stholl A &
Moo = S22 37|= SPP St &xfe| &5 % (200MPa) O|5t0| 22 EY 7|
Fol 7N REo| IFHE, &4o, I L mty| gSs UEsts AntE gold
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Tl M (45deg) Z1tE of2l T80l LIEtLRY 20
=ER=Y

|2} Main FrameollAl 10.96MPa2| = €

O =255t ZT5lA(45deg)
- Auto Dumping Machine8| =225} &

45deg Z=Z40flAl 0.718mm<| =|CHE

o| st

| L e |

- 83 ME2 MM B 2|t =R ES7F MEE = Main Frames SHtol| Al 259 o0

zof 32| A7|= SPP =2t &Xje| =L E(200MPa) olsto|E2E2 EN J|=:ol 4

S Eo| APy £4AH J= 3 Oly| glsS thEsts ZoE Folgt

Displacement Contour
IH@45deq)]




TaiA4(90deg) ZtE otz a0l LIERAAS
2|2} Main FrameollM 8.14MPa2| |t 32 S &l
£ stk A 511 2.0
oy JlEel 7Y

3l 44(90deg)

O #3735t 2
- Auto Dumping Machine2| +=2|&£35} &
90deg =Z10|M 0.559mm<e| =|cHtd
- 28 &2 MM S| ot =R 57t M
o) 2ol 37|= SPP S@ Aol #=uE
S Eof g7y, &40 3 3 Oty sS UHEote ZoE

(b) Displacement Contour
3 Z 1H{@90deg)]

(a) Stress Contour
[+=2 &5

0

=1
=1,

ol 41(135deg) Z+E otz T Eoll LIEIfAS
Hef S22 8

2} Main FrameOl|lAl 4.29MPa<2|

7o|-

&1l A4 (135deg)
2| &5t

z=
of =|CHH |
-4
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OII

O Fz &5t
— Auto Dumping Machine2| ==
10l 0.136m

135deg



t=(200MPa) 0|3s

= =] — = 5
otEsSt= Z21E Eelst

(a) Stress Contour (b) Displacement Contour
[F=&Est ZdEallAM ZAIH(@135deg)]
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110 mm V.

S[@™ CMOS Camera EEETH #11000 mm

-y

600 mm - B

(38 1] olalx| &S Ala" 7y

o T ZEA|ZHExposure time) : 20,000 ps
e Aperture value : /2.4

o ZT(Light intensity) : 350 us

o FHHE} A= ~ Attt o FF HIEH HZ[ 1 882 mm

ha=(882mm-h,) | 882mm ! “.‘ /!

7ho 2t = 2 S5 HS7ER| 2 72| : 882 mm
ZiHet =2 55 MO S HTAI2] ALl hy (=882mm=-hy )

[28 2] Ak Folef Attel =2 FE 2 He| MF
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5

| Pixel =& 0|&3t0§ mm=ZE &

g gafe
Chel et Al 2 XA} T2t W5 m2tolE, 2/F m2to|E, Field of View(FOV)
LAt x| 2otE flet B Y FOV HIEHA, AS4 HE EHLEE
Feld of View
Sensor size E
(712 mm) §\

-

(Wi EE'5)
az|s JOsURS

261.628 pm

232591 ym

1 Poel(H) length

1 Poel(V) length :

v / | -
\ . 261628 ym=1544 = 390 mm
Cell size(3.45 pym, 3.45 pm) L-..-.___......_J
- . 252591 pm*2064 = 540 mm
L] 2064
Pixels
[28 5] Pixel2 mm=z el HEss Z2 A A
HEste % e

- A
2y

- FOV =24

b

Al
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=CIEN

E

- 7elg ol

[ 6] FOV H[HA S o|E3t
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== FOvoll wh2tM Pixel@ mmZ

- ZtH 2l 25 Hi=EHpEX[e| Helof w2l A2l 10 mmE &
2 E3l AHAzlo W2 1 mmY Pixels& +&

- =0|¥ Pixels/mm HIO|EHE HIfe 2 HHEAT2|E i

D1:FOV1 = D2: FOV2

(D2/D1)*FOV1=FOV2

(D2/D1)*FOV1 / Pixels = Pixel Size’
Pixel Size' * Pixels = X or Y pm
D1, FOV1: 11
D2 Of chor ®e de

- Laser range finder, distance sensor, etc
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H35lo] Pixelel +8 23S
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<Z0|H Pixels/mm H|0|HE St 4ol EHYIEEZ>
Et 4]
Linear y* = —0.0053x* + 8.592
Logarithmic y = —4.263In(x) + 32.8
Power function y = 3120x 0986

xy = pixels / mm; x = distance from camera to floor (mm)

- ZM2AHRMSE)E o|&st 24 A1} Power function(y = 3120x-0.986)0| 7}& =2 &

- Z28A=(R2)E ZE Yi2[S0AM 0.999 0|42 EUS

Azgin BEATelES MEs Ho N7 Yol uj@>
Erel A B 25 oxmat | RMSE | R
(=ohzh)
Linear y = —=0.0053x + 8.592 0.040 0.023 0.257 | 0.9998
Logarithmic y = —4.263In(x) + 32.8 0.016 0.011 0.105 | 0.9999
Power function y = 3120x 0% 0.014 0.012 0.089 | 0.9999
Rate of FOV X Dy : FOV4y = D, : FOV, 0.077 0.019 0.497 | 0.9996
Rate of FOV Y Dy : FOV4 = D, : FOV, 0.076 0.016 0.496 | 0.9996

T
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| @5 Zt Threshold Zf & O| &l &t

Olo|X| & &ES¢et = 58 Xz
olo|X|e] RGBZE 0 £ 2552 th3stshy
o M=ot Pixel Al&tE flsl o|o|X| &2 S35+01 NoiseE XA
o olo|x|e] 7tz MZ2| i Pixel = A&t

Pixelol Al mm=Z e 3t

ahEl FO AE x| 2b A R tole] ZHEAT(R?) £&

St MSAY
Mtgtnt A Egkel A™A (R
Z28AT(R2)7F =

oM Threshold & =|Cf &4 A+

o AUI1E|
e TEEI ZAH
o T FI| XpS2UA AlA
2) H|u
e 0° o A ™AL H| ™A} 25 Threshold 180|Atof|A{ 0.8 O] AtQ]
E=5
o 45° o] A M™MAMII= Threshold 24~27, B| M Alnl= 25 o|Atol|M 0.8 O|Ate| ZEEAH 5
(R2)7F =&
e 00°2 A% ™A1 Threshold 22~30, H|™AMDL 25 o[ A0 AM 0.8 O|Ate] ZHE A (R2)
It EEE
e 135°2| A% A Threshold 22 O|AF H|H AT} 26 O|Alof|A 0.8 o|Ate| ZHA(R
2)7F E&EE
o ETIMoZ At} XMl 0°~135°0 M= Threshold Zf 26, 270 XM Atn} b ™ AbDp Abzt
N0 =2 ZHAT(R2)7E &=
R* R?
RZ
1;5
AMEZrol ZXMAS(RY) a2 =>

<ARRE REAI(

90°

135°)0llM Threshold & A AHZ ot

45°, 90°,
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<ARRp XpM| (0°, 45°, 90°, 135°)0llA Threshold & A &hgtat A EZfo| HEH 5 (R)>
0° 45° 90° 135°
Tesnd |y | oia | Tod | B || Tod | R | SR | Tod | B | e Tod
15 0.121 0.097 | 0.000 | 0.048 | 0.150 | 0.102 | 0.076 | 0.116 | 0.089 | 0.002 | 0.279 | 0.053
16 0.046 | 0.467 | 0.207 | 0.000 | 0.071 0.018 | 0.170 | 0.104 | 0.034 | 0.030 | 0.338 | 0.040
17 0.017 | 0.348 | 0.099 | 0.001 | 0.110 | 0.032 | 0.036 | 0.003 | 0.002 | 0.078 | 0.316 | 0.018
18 0.954 | 0.740 | 0.837 | 0.009 | 0.070 | 0.014 | 0.087 | 0.051 | 0.000 | 0.233 | 0.378 | 0.006
19 0.827 | 0.895 | 0.861 | 0.092 | 0.037 | 0.001 | 0.239 | 0.047 | 0.002 | 0.296 | 0.268 | 0.000
20 0.972 | 0.919 | 0.943 | 0.377 | 0.041 | 0.165 | 0.404 | 0.003 | 0.046 | 0.617 | 0.119 | 0.016
21 0.973 | 0.966 | 0.969 | 0.482 | 0.254 | 0.355 | 0.856 | 0.000 | 0.142 | 0.779 | 0.065 | 0.033
22 0.965 | 0.958 | 0.954 | 0.804 | 0.317 | 0.502 | 0.914 | 0.007 | 0.213 | 0.891 | 0.034 | 0.047
23 0.967 | 0.955 | 0.960 | 0.541 | 0.323 | 0.411 | 0.923 | 0.070 | 0.328 | 0.963 | 0.029 | 0.050
24 0.968 | 0.956 | 0.960 | 0.832 | 0.636 | 0.724 | 0.918 | 0.441 | 0.649 | 0.972 | 0.002 | 0.144
25 0.964 | 0.949 | 0.956 | 0.823 | 0.932 | 0.881 | 0.911 0.957 | 0.929 | 0.980 | 0.632 | 0.761
26 0.955 | 0.940 | 0.947 | 0.816 | 0.933 | 0.888 | 0.900 | 0.871 | 0.887 | 0.980 | 0.946 | 0.956
27 0.948 | 0.945 | 0.947 | 0.811 | 0.927 | 0.874 | 0.886 | 0.879 | 0.882 | 0.978 | 0.938 | 0.951
28 0.943 | 0.935 | 0.938 | 0.790 | 0.921 | 0.863 | 0.869 | 0.880 | 0.873 | 0.975 | 0.932 | 0.946
29 0.931 | 0.930 | 0.929 | 0.780 | 0.919 | 0.857 | 0.834 | 0.879 | 0.855 | 0.970 | 0.927 | 0.941
30 0.932 | 0.957 | 0.938 | 0.695 | 0.909 | 0.817 | 0.805 | 0.868 | 0.835 | 0.969 | 0.918 | 0.938
31 0.929 | 0.935 | 0.926 | 0.729 | 0.904 | 0.827 | 0.767 | 0.869 | 0.816 | 0.964 | 0.910 | 0.931
32 0.916 | 0.925 | 0.914 | 0.713 | 0.888 | 0.812 | 0.720 | 0.849 | 0.782 | 0.955 | 0.876 | 0.908
33 0.896 | 0.900 | 0.895 | 0.772 | 0.887 | 0.828 | 0.577 | 0.808 | 0.689 | 0.947 | 0.861 | 0.902
34 0.864 | 0.861 | 0.859 | 0.676 | 0.885 | 0.796 | 0.429 | 0.823 | 0.594 | 0.904 | 0.854 | 0.871
35 0.855 | 0.847 | 0.847 | 0.652 | 0.883 | 0.784 | 0.428 | 0.829 | 0.597 | 0.896 | 0.817 | 0.851
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G O T A
’“?T o SRS
: Vo "
S Ek60-100mm  f  AAR L Kk 20-40 mim %‘ A
----- ' (10 mmi & 5 steps) : Emm# &S Steps} .-
<HHA-A|Z(At)-MAM2tel He| ME>
O &4 gk
- o 37} 7t Bo| L2+ 714.17 nm IHE oA 2] Bo| M7|E 0| &35t0] Ak mbet

— At Mol AHe| 72+ & | 2o MZ[of st W HE A $=(Coefficient of Variati

- HE St H24E 17U SHE Ao Wel Y| WL M (MS A% EEH
A HE)

- Almtel o A2l 7Zhe 20 mm ZHA, Abmbel MAe| Azl 7zHe 15 mm o=

< E-AZAREH-HAM e AHe| 28>

7 724 | 22 1| F2H 1l Mz 72
2l ~Atape| HeE|
60~80 70~90 80~100 60~100
(mm)
= T2k i T2k i MA T2t
APmE~HI A 2 2]
20~35 25~40 20~40
(mm)

Apntet MEAl Atolof FHa| (mm)
Intensity CV(%)
3ctol : 4 - , T2h i FREi | MHT2E
0 B S0 i3b 40 | (20~35) | (25~40) | (20~40)
60 3716 3738 3014 3617 &q
70 3885 3673 3553 3579 | 3508 ¥
Intensity 80 3604 [3774 3690 4586 3498 |
90 3500 | 3500 3460 3615 3371 J
- 100 3288 |3852 3508 3618 3530 v
el e : I
Alz téo--ao] 2693 2.57 2,825
A+?|T| = !
72 Il S S A
i) | (70~90) 2.91 2 836 3.281
cv(%) = oo
. 3828 || 3.56: 3.844
(86100} 3828 1.563 B4
s el R ]
(&6~ 100) 3.732 3,291 3.807

<3cto| Atzmie| U Mol A2l F2H & HE AsE Attsle 25>
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- 3~7ctole

ze el 77 Y B

AN

7 ES

—_ =

s A

A

~7Ctole| &2 He| 772t ¥ "HA HE As>
Atztel MA Atolel AHE2l (mm
3cto| ~ 7ciol ,P — ( )_
T2 TZF i M 2+
CV(%)"
(20~35) (25~40) (20~40)
2
T 5.275 5.057 5.160
(60~80)
2ZE 10
ooimt  Abm (70~50) 4.806 5.025 5.150
Atole] Az P
mm - 4.457 4.760 5.022
(mm) (80~100)
M T2t
5.764 5.651 5.799
(60~100)
- Az EHOZHEE T MAMe HE| HYE Al SASEZEE Aelnt MAe 1H™HE
Helz v o Az Helel agf + FSYE 7Y 2 Alzbel BEX[E(55 mm)
<HD MAMe| 72| Tze THE Halz W Zupb

HEE 1% 718
i o S £ - ) Type BHE-ALZ B4 AZ FH-AMA
{8[]5?[]{} lnm] {2[}:111%: r:1m) - 1 135 mm 75 mm
{?[]:I-L'g_[; r[[[m]) {2{]it;g nim,) 2 125 mm 75 mm
{ggi%:] inrn] {25?}6 rirn) 3 135 mm 80 mm

- el W MMl EE 9lx MF HI} (374KI)

o Type 1 &It AtZ} A AtO[Q] HE| @ 135 mm, AtZt &
o Type 2 23} Alzp ZA AlO[e] HE| 1 125 mm, AlZt &
o Type 3 &It Attt 4! Ato]2] AH2| @ 135 mm, Atk &
O & 8 MdAMel =™ =o| MF
-4dd M=
« EZ ! FX| A2t (24 APC ToH)
« A2 72 @ FAE 55F (3cto|~7rtol)
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- My MY
- B A FHE T 9 FH M A
e 2®ER =X WA o : Vis-NIR (472 ~ 1150 nm)
. BF WY Sy
o b Atnp =4 AtOlo] AHE[ 1 125 mm
o AtZp SAIF MA Atol2] AHZ[ 1 75 mm
o =0| @ ATt MEHZ FASZ 2lotef 10 mm 4 & 5C°HA|
=EE 2 01 5 steps AT E MAO A
U,h}x%rmw &)‘g(—}g -
21 Ol 10 mma
o B HEL 1S em | AA2 AL TS mm A
L . T M 1 {%‘{ MM
<Zrel-Atnl-HiMete] ol ME>
- 2wy
o ZE|CH [ A7} 7HE Ol L42= 714.17 nm THE CHHo|A{e| S| MZ|E 0| S35t0{ BE
M mot
o AR} MAe| =o| EH [Cf 2ol MZ|of cHet W BE H = (Coefficient of Variation,
CV)& 7H& 92 o o™
o HE Aot UHEFFE 77t f SHE O 2ol MY| HEIE M
e Mz AF : ZEHEHX / BH)
<Zeel =o| & do| MZ|o Cist HE A>
& =0| | At #HS | 7CHO| 6CHO| 5CHO| ACto| 3CtO| A g
1 13.34% | 12.36% | 20.74% | 26.52% | 23.49%
2 26.86% | 26.47% | 33.46% | 16.76% | 14.63%
1CHA > > > > °— 22.90%
3 53.32% | 21.19% | 23.08% | 26.17% | 5.04%
o 31.17% | 20.01% | 25.76% | 23.15% | 14.39%
1 3.44% | 9.35% | 13.69% | 13.77% | 13.66%
2 13.29% | 21.66% | 24.98% | 8.17% | 10.75%
2CHA| 15.57%
3 34.21% | 15.18% | 19.76% | 24.67% | 7.01%
o 16.98% | 15.40% | 19.48% | 15.54% | 10.47%
3EHA| 1 9.42% | 21.00% | 5.65% | 15.23% | 10.93% | 12.67%
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9.43% | 14.43% | 15.66% | 6.78% | 11.52%
31.42% | 13.13% | 4.57% | 6.80% | 14.08%
16.76% | 16.19% | 8.62% | 9.60% | 12.17%
06.73% | 45.50% | 18.11% | 22.49% | 20.02%
23.05% | 47.59% | 20.98% | 19.60% | 31.75%
4T 2 2 > 2 ° | 28.24%
41.41% | 37.53% | 22.70% | 21.65% | 24.41%
30.40% | 43.55% | 20.60% | 21.25% | 25.39%
45.09% | 56.43% | 36.77% | 37.17% | 34.80%
39.93% | 73.00% | 38.19% | 39.52% | 59.33%
=% . - - - > | 46.56%
56.07% | 55.95% | 37.48% | 42.35% | 46.16%
47.10% | 61.79% | 37.48% | 39.68% | 46.76%
<MAMe| =0| & | MZ|oll CHet Bis AH>
MA =0 7C}HO| 6C}O| 5CHo| 4CtO| 3C}o| MAg A
33.42% | 46.02% | 34.21% | 39.26% | 33.74%
e 37.18% | 69.45% | 43.51% | 30.66% | 54.32% | ..
44.37% | 53.54% | 41.75% | 39.95% | 48.08%
38.32% | 56.34% | 39.82% | 36.63% | 45.38%
18.20% | 27.54% | 11.27% | 24.28% | 16.82%
[o) [o) [o) [o) [o)
e 25.34% | 31.35% | 25.70% | 10.85% | 38.90% | ,, ..
20.44% | 43.57% | 24.50% | 18.54% | 24.69%
24.33% | 34.15% | 20.49% | 17.89% | 26.81%
477% | 9.05% | 7.29% | 14.90% | 4.78%
547% | 17.60% | 8.31% | 2.76% | 15.08%
Ct2 .859
3 5.75% | 6.93% | 6.48% | 7.18% | 16.35% | °°°%
533% | 11.20% | 7.36% | 8.28% | 12.07%
14.09% | 3.87% | 12.45% | 7.14% | 11.51%
10.41% | 18.92% | 9.21% | 12.97% | 3.74%
C} %
AT 17.52% | 15.79% | 10.75% | 18.23% | 7.78% | | -08%
14.31% | 12.86% | 10.80% | 12.78% | 7.68%
23.76% | 19.53% | 19.40% | 13.32% | 18.65%
19.56% | 24.34% | 18.93% | 24.39% | 16.26%
C} o
SE 42.09% | 24.33% | 25.46% | 23.27% | 6.29% | 2 -51%
28.47% | 22.73% | 21.26% | 20.33% | 13.73%
-3, 4, 5clolel WA MEMHO| =0| : 40 mm
-6, 7clole] B4 MEHO| =0| 1 35 mm
- MEE 2 2L MM HY Zo|
e 3, 4, 5 cto| AZ|e| Atz @ 40 mm
e 6, 7 ClO| 37|29 AlZ} @ 35 mm
O MA= 241 MMl HEoAM AtTte XM H 22 EM 2

o 25 1 =X Atz (24 APC TOH)




A 5% (3cto|~7ctol) 2t 374 = 1574
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311
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i
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| z[Mo| 3y A M2l x| 37tX|

o HAI Atnt IS4l Atole] AH2[ 1 135 mm, AtZE SADF MM Atolel AHZ2[ 1 75 mm

o Type 2 ZHZ AtZp S41 Ato[2] H2[ @ 125 mm, At SAMDF MA Atole] A2l @ 75

0

« Type 3 YDt Atmp 4 Atole] A2 @ 135 mm, Attt S4lnt MA Atol2] 2| : 80

mm
B B SRERN
i— E T ] HE o
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a H E "g L
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<HE-AT-HAISte FH2l % FOl AH>
- BEm MAlel Fol A
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e 6, 7CtO] 1 35 mm

0d

Y 4de, 755 SH2= 4554 3¢

=0° Y =90° Y = 180° Y = 270°
Z=0° Z = 45° Z = 90°
b2 —~
- b N

_—

<ADhel E=F KRA>

- MYE A MMl HE[oAM Atnte XMl EH & &4
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— MM (Micro Load Cell) & MEAts
— Rated capacity: 10kg (optional 30 kg)
— Repeatability : 0.05%F.S

—  Strain sensitivity @ 3.1mV/V

— Excitation voltage : 10VDC

— Data update time : 2KHz/s

— Radio frequency : 2.4GHz

— Available transmit distance: up to 500m

— |P rating for transmitter : IP67
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3) XM =& nd & W&
(1) F&: eyetot

(0 71& 8 APC M8 A3 35 Al tid] 23 APCdp MA| 7IS3IES &S
O M2l s(5%%) 150box/h Ot (CHE CIZ2IEto|XN : = 300box/h)

O Mx| HX : 7|& (3X5m)olM 2.5X4m=Z 33% ANzt

O =327t 7|= tiH] 20% EZ 7140l =2

O the ot oouf, Atz 2(F (X[ 7|8 7t = Mo E522 ME7| £2It £3)

O MME M, 2H2 2 g8 24 |42 53t 2535
- &%, 221, Ael, ZiHolo] BE Ba o BY MA HB

- CATIAE o|2%t 3D e &, F8t 24 sHA (Finite Element Analysis), Kinematics simul

atation
O Depalletizer +=ZLElA
— Depalletizer Loader +=Z 5l A
» Depalletizer Loader2| 2 F+MZF2 Upper Frame, Side Frame, Roller, Push Plate,

» Stopper Bar, Lower Side Beam &0|0q ofei 2} 20| Atsts =zl Ztujo|= HE S
o & HEo| SS41, SPP S32, S45C 52| AX7t F2 ALRECH

rok

olst a4 SlsH of2f 122t
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- MA gt Depalletizer 7==2| M= =l 2 MAHAS

Zo| RElesndS P

0z
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- MA MR A= 2F 482H7H0|0{ Upper Frame Main 14,3427l, Side Frame

- 9,3057H, Lower Side Frame 15,7397H, Lower Side Beam 8,0007H, Roller Support Plat
e 42,0287, Lower Plate 16,4387 S22 FAM=|0{ZXIC}.

<Depalletizer Loader 3D model>
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— Depalletizer A EZEof| HEF X 7|HX MHEE2 ofefl b &t
<Depalletizer Loader S Al FEof| st 7[AME ME>
Mechanical Properties SS41 SPP =3 S45C
Density (ton/mm ) 7.85 -9 | 7.85e-9 | 7.85 e-9
Elastic Modulus (GPa) 210 210 210
Tensile Strength, Ultimate (MPa) 400 340 686
Tensile Strength, Yield (MPa) 275 200 490
Poisson’s Ratio 0.3 0.3 0.3
O zt™x ZEsiA
— Depalletizer Loader Z[CH XA 2=l A2 ofell &2} 20| MX{7| Roller® A& 3 0|&
2 ¢l8t Side Frame&F &tttoll =[CH XX 2ol sl &5t= 600kgf stE2 76t S
- FEEo g7y Y FA BEo &4, 3 3 LIt glSS ESok &
-._i*i-d.
N
= =2
s

- J s
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A=A sl o)
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[ZITHA A sl 2 H@600kef)]
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<E> Depalletizer Loader siAIYZo] tfst Lxs)A Ayt
} SS41 AR
S coe | ABsd | A% i
= (MPa) (SF) SR R P B )
(MPa (MPa
Lower Side 4.5 20.95 13.13
Lower BRKT 3.2 10.97 25.07
Lower Leg 3.2 21.97 12.52
Lower Side Beam 3 19.54 14.07 275 400
Roller 3D 19.62 14.02
Roller Suppoter 4.5 39.88 6.90
Max. 4.5 39.88 6.90
— Depalletizer Loaderdl| st XM ZE sjMZ0E DESIHH =52 A+
By 2 o glen 33 ME0| Yot FE2 A AR =AM SS41
ARfel etEUEE D35S I 2F 6.9 M £ 2| Safety Factor(eHMH =) E =t
olet
- Mzel EMo| & 2 UAHL ME[E = A= M=EIF AN JtsE stES B
= 2tEfollM Azl = Us F=Fo SHE Hltste 29 A™AHAFTE 1.25~
FFEo=Z, dutdel M2 SAHQ & sloM stE50| 285t= MEfoM S
HZ Attols 4
- 2~3 MEZ oA ALSTCle A2 AotslH A& MZ0o| AYEE Jts
Stotl EHEHE
- Chgh, 28352 =29 MsEHS st FH1 ST =HE 112is5t0] 7H
MES Solf 2o ctAM =M 35t siMZ 0|88t =2 HEHEE MEs= A
o] £2 dietoz T & AlZ

[] Depalletizer Pusher +Z=Z =351 A
O Depalletizer Pushere| £ F#+MEZ2 Main Frame, Roller

Body,Spline Support, Shaft Holder S0|0{ AtsHE =gl

Mount Frame, Push

C2tulo|Z HE S

of FQ BHEo| AF2E K= SS41, SPP =&, S45C 2 & Depalletizer Loa
derel =gt

O MA st Depalletizer +Z=22| Ms =2l 2 MAASS st +=sIM S <5l
ofeff DT Zo| FEARHS FAMEH

O ™ sHMz2R el A= 2F 843710|0 Roller 127,51070, Main Frame 58,6

_85_



367H, Spline 6470 Push Body Top 162,9287, Push Body Bottom 10,0687
SO FAME

(a) CAD model (b) FE model
<Depalletizer Pusher 3D model>
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[m}

—
=2 7y 7Y FFo &4, 3 # mfvt slSS wEsHof ook
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- Depalletizer Pusher2| W55t Z=sli4 Z1tE ofel a0l LIERHRI S0 LY
=2 351160kgf 515 Z=Z0IAf 0.433mme| Z CHt4 2|2} Roller Mount Frameoi| A
65.92MPa2l =0 2232 sholst

o
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== 7| E

I} X = H iz A — ol o o ==l
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_Il__ slo| &t

— Depalletizer Pusheroll tHst L FEF st 2 iMZ0E D&sHH 22 g+
HE 9 Ola2 glond 28 AE0| Mot FE22 F AR =ZHoA SPP &
AN e etEZE(200MPa)E 2ot S mf 2F 3.03 M2l Safety Factor(eF
A )74 &l &

- oieh, 2832 Fx=2 US54 s 135 A SAUTAT 1345101 Y
Mg Soff ik etAlolM 23t s A2 ol B3 Fx=o ZHEE MBS A
of £2 etz it

[] Auto Dumping Machine +=ZTal|lA

O Auto Dumping Machine8| £ 74
Dumping Cylinder 0|0 AsHE =g g, 2 e FE
=l ~XM= SS41, SPP =2, S45C S22 Depalletizer +==22 =&l

£2 Main Frame, Main Link, Side Beam,
ol ZF |.o|.u. x—I_LL|- EO| O I=lu-0.|| A|-

O M st Auto Dumping Machine +==22| M5 &2l & MAHSS fst =5
ME sl ozl O T Zo| ReteLREsS Pt
o MA SHMZH Ol QA= 175,435700|04 Main link 8,43571, Main Frame 4.
5t 9,9707

e Main Frame 5t 3,0907l, Cover 6t 7,72770, Main Shaft 9,4957 S22 T4
St =

e Auto Dumping Machine &S5t Zt=sliA2 oteff &2 20| Dumping
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(a) CAD model (b) FE model
<Auto Dumping Machine 3D model>

(a) Odeg (b) 45deg




O Auto Dumping Machine2| ==&l2st Z 5354 (0deg) Z2HE ofel ol LIE}
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a®l 2§ 2242 sfolg

- 28 2 HAMSHo 25t Aot dEE= Main Framef Stztofl A 2
Motiend =t 352 37|= SPP 52 &Xe| &52Z=(200MPa) 0|sto|=
2 B J7|EQ M FEo g7HY, &4 3% 2 oty glgg UESe Z

(a) Stress Contour (b) Displacement Contour
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I AL S Atole] AHe|

80 mm

2 MM Afole] Azl

pifd

® LS-Distance 3

125 mm

b AtzE Sa Atol2] A2

kel 11
e

75 mm

& A Atolel AHE

IH
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speed 9 speed 18
25000 1 25000 -

intensity
=
o
o
]
intensity
=
w
o
<]

500 600 700 800 900 1000 500 600 700 800 900 1000
wave length (nm) wave length (nm)
speed 28
25000 -
20000

o
1%
o
=]

intensity

<0|& Hxof w

rn

- AR =X AZHEF APC 7OH)E FHE 55F@BL - S22 & 3417[EF 1

Size 3L 2L L M S
Number 82 57 72 60 70
Maximverage . 99.16 90.17 88.23 80.8 78.92
(mm)
(S.D.) (2.78) (3.10) (2.53) (2.45) (3.19)
Average Weight (g) 398.02 318.41 285.16 223.19 194.55
(S.D.) (9.43) (7.95) (4.02) (3.77) (3.12)

o B2 X AME 37 (Partial Least Square Regression, PLSR) & 112|&1} 1 X}
o M5 AMd (1 Dimension—Convolutional Neural Network, 1D-CNN) &

D252 M8 2T o5 29 Y

z2HME 2F(PLSR) 22 7He

Bl

[=]
™
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(@ Calibration® H|O|E{2} HEE HIO|EHE 7392 Lis

@ 70%2| calibration HIO|E{& 0| &735}0{ calibration PLSR =& 7Her A| 204
(20 - Fold) WXIHASE S35l validation22 S 7 Et5t0d, 30%2| O|X[2] A=

£ 0| &835tof JHest Ex of = PLSR 22 = 43

- ® SEHSE AT WY HSE 4740 AHERS BF AHEHS AIBY
- @ BEUSZ AT O BR YT ASH

e O
s O
P
[j:i:;. .
v, .

brypest Conwdation Pandling Corepiution  Loreesdution Pooling Fully Lomwented Julpn
Gpscbum, Y Laver Laver 1 Loper 2 faver 3 faar £ HEY-C o 10

<1D-CNN & ofJA] >
o @ 7ol E=FF ol7|EIX = 2DQl AlexNeto|{, 0| & 1DE = 5l0{ 7 &gt
[

St&TE 70%, HIAE 18 30% B8R LHFo 2Ests £

Batch size 14, Epoch 300, Early stop 70 A&
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Conv 20 layer 1 + Relu 1% kg

TS S W "'lP'Lﬂ waad w0 drigdee 216 o BAE
} Sagwedne v Apwy 2 d
Max pooling 20 P, &2 5 e Fx i .Dw'r 1|} H:'.EI 1 H'Hlu... G SRMEE SR NS S Enied, whiE
Cony 20 layer £ + ku fitge i S ia 32 Sl F'W""El "ﬂ L pmeigus ¥ T 2r
. H E H i 1
— Enl-:'ﬂ'.ll:-rrn:ll:allnn ..... AR P F Fa0 s i Emhhﬂu“mmxﬂ”
............................... - D"I'r‘“:'hi E‘M:I'I -FM}{M""‘:.\.SM:"}L'{R:
Maz pooding 20 [EEEFETEE PR ; i "'E.I : : gy bare TRE Shydrbeg s
Conv 20 layer 3 + Reiy b ik 3 £ i e .E.;‘.“!:HF."?'!'EI?W ......... P goz, 3T e S
GIENOTMAHZ AN
BatchMomalization : ik
""" PSR P Er_l'r-r 1D fayer 3 s F!.elu by b1 ] fmede ru
B Bab;ﬁﬂmﬂalgalgq C. ¢ hpmmmL Carw 10 Lag.lnr-. + Bl Sharingt i tim 002, By L
: i S e s L e A e :
J 3 o HI
I : e SR Y
Gony 10 lsyer 5 + Relu IR, 1% 5 W’Ef' :_:_;; — Suullitd ol i ;i Hhecs T ?-'-f-{‘“:- ny
.......................... Rl enl e N T A [HETHE :":.“\H:b:“":- £ HH -
Bett Norralation “ﬂl;'mhllsl O paoaEn R B 4Y
. laten
M“W"-,g_am i Flanigomnt on ™ fuzic 3 0
b |= lﬂ".:." .................. Dengs + HEII.J e
B e L Tt E Diapnut b oy
Danse + Ralu P 'm-.nﬁ-.«n-.-.w.mpﬂn-.mnﬁ-.“ﬁ-. ey
I:I 2 N Densa + Relu s, AITE
TOEHL it LR
. Dircipoist Sl %
Danse + Hﬂ".l B, WA, 5 Fe i
: e e A
E'rI:II:I'Dl.II TR ) '
Dansa + Sofmax Rrginy M
EY i

(a) 7I& AlexNet architecture, (b) modified AlexNet architecture.
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O - HA ‘—l

S Zt(maximum) & 7F2HNormalization), SNV(Standard Normal Variate), MS
C(Multiplicative Scatter Correction)7} AL E

e M PLSR 2Ho| M5 7iME st MAelZ Hgt(mean), Bl gk (range), =

e @ 1D-CNN 22eo] M5 7lME ¢?lst MX 2|2 SNV(Standard Normal Variat
e), MSC(Multiplicative Scatter Correction)7} Al =

e EE 0fF 2Ho MsHI}
DA™ AE(R2), WM ZI2Z2AHRMSEC), 23 oM =22 Z=2XHRMSEP)

. 29 M E

1T

e (O PLSR 28 it 2 MAz|, MsHIIE 250 Unscrambler X(v10.4, CAMO
SOFTWARE AS, Oslo, Norway) 2ZEQ{ Al

@ 1D-CNN 22 7Heh & Hjo|g] &, MX2|, 8MsEIIE

dsd 2|3l Google Cola
b Aol M PythonO| AF2E

O Yr os Lne|d e Ao
O B o= PLSR 24 Z1}

- HE oE =& 242 At 37| MollA R 3b ALRE AHE2| 0 125 mm, Atztet
Mol A2l 75 mmollA MSC MXA2|E M35 PLSR 2H0|US

_|O|_ A=

e (HX o= ™M=tE) Re2 : 0.99, RMSEC : 0.195 °Brix, Rp2 : 0.91, RMSEP
: 0.508 “Brix

- 2X 0= 1D-CNN 22 Z}

- 2 ol zA ZH 2 Atnp 37| 3LolAM F& 1 AtRp A2 D135 mm, Atznbet
Mol Hz| 80 mmollM MSC TXMelE HE8H 1D-CNN Z2o[AZ

=

e - (Zx o|= ©&x) RMSEC : 0.500 °Brix, Rp2 : 0.82, RMSEP : 0.500 °Br

- PLSR 23} 1D-CNN 2= A5 Z1}

- PLSR 222 37|17t 2 AFEFE P22 AttolM o =2 452 LIER SN, X
XMl 2 MSCIt =2 M52 LtE

oo =
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<Afgh 27 PLSR melo] A& HLg UERf: 397 B Aol H2let e >

Calibration set

Prediction set

. Distance . RMSE RMSE
Size . - Preprocessing 2 2
(Light - Sensor) R. . C R, . P.
('Brix) ("Brix)
LS-Distance 1
Raw 0.89 0.426 0.65 0.809
Light source-apple
3L . I35 mm
Apple-Vis/NIR sensor MSC 0.90 0.414 0.68 0.769
: 75 mm
LS-Distance 2
Raw 0.96 0.223 0.72 0.615
Light source-apple
2L © 135 mm v
ean
I:A%%e;I\ITI}ISI/I\HR SeNsor  Normalization 0.96 0.211 0.58 0.798
LS-Distance 1
Raw 0.99 0.178 0.76 0.914
Light source-apple
L I35 mm
Apple-Vis/NIR sensor SNV 0.99 0.142 0.74 0.822
: 75 mm
LS-Distance 3
Raw 0.98 0.279 0.87 0.694
Light source-apple
M : 125 mm
Apple-Vis/NIR sensor MSC 0.99 0.195 0.91 0.508
: 75 mm
LS-Distance 3
Raw 0.89 0.517 0.83 0.623
Light source-apple
S 125 mm
Apple-Vis/NIR sensor MSC 0.90 0.487 0.86 0.577
: 75 mm
- 1D-CNN R2E2 F7[7} &2 AlntEct 2 AlZfoA O =2 MAsS LIEN S

o, 8HMel= F2 MSCIt =2 M=

mjo
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<AZ} 37]% ID-CNN 29] 38 453 Uehls 392 23 WMl A A2 >

Distance RI\éSE R 2 RI\{;[)SE
Size I e Preprocessing Loss  Val_loss . .
(Light Nsor) (B . ) p (B . )

LS-Distance 2

Light —appl
3L B o OPPIE MSC 0.333  0.325 0500  0.82  0.500

Apple-Vis/NIR sensor
: 80 mm

LS-Distance 1

Light —appl
oL MPgp SoTCeTAPPIE MSC 0.364 0279 0519 078  0.520

Apple-Vis/NIR sensor
: 75 mm

LS-Distance 1

Light ~appl
L lBgp SoUreeTappie MSC 0.477  1.329 0761  0.84  0.761

Apple-Vis/NIR sensor
© 75 mm

LS-Distance 3

Light —appl
My SoreeTappie MSC 0.478 0566  0.752  0.85  0.752

Apple-Vis/NIR sensor
© 75 mm

LS-Distance 2

Light —appl
s Bk o o appe SNV 0.410 0572 075 074  0.756

Apple-Vis/NIR sensor
: 80 mm

=E]|
=
o

o
o
H
P

X
|10

|
=
B
I

il
b
o fg

o
P

S|
Xy
o

afy 0%

rlo

Hzlof| ut2 PLSRZ 1D-CNN 22 &
Sk o

=
A
e

Mo ofm

I

|
=

AA

kl
n
[}
00
o
]

dso B MEY|E HE

=

S o
|0

= B

<PLSR¥ 1D-CNN 2235 S ARk 2718 T A87]9 A4 3= o5ds>

. Distance - 2 RMSEP
Size Model (Light - Sensor) Preprocessing Rp (OBFiX)
3L . 0.76 0.579
LS-Distance 1
Light - 1
2L ID-CNN . 'fgp sonlCemapPe 0.78 0.520
Apple-Vis/NIR sensor MSC
: 75 mm
L 0.84 0.761
M PLSR LS-Distance 3 0.91 0.508
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Light source-apple

: 125 mm
S Apple-Vis/NIR sensor 0.86 0.577
: 75 mm
O dAl M9y gialol Afnfp Zbed miE ool yidr
- A2 . X| Alzp HAnp 507 FeH L 1007H
- 24 g
e PLS-DA EHHE m=Hl Jjdt
o CIUSH AHEZ MXZ| HE; PLS-DA RH | Mz /ME st M2z &
mat(mean), H?ldt(range), =B gt (maximum) A &HNormalization), SNV
(Standard Normal Variate), MSC(Multiplicative Scatter Correction)7} At E
e PLS-DA T =& yjgt An}
o HmHH HelT : 99.8%
e LS-Distance 1 — 32| 4%, MAZ[E MIsIX|l £LU=S W 22 Rv2= 0.86,
0.83, 0.862 =% L|EI20o{ RMSEV= 242t 0.181, 0.191, 0.179& L|E}E
e Threshold gtS MA$H 2 LS-Distance 30ilAf EH M7} =t 99.8% 2
LtEH
<LS-Distance 10llA 2| Mat Almle}l ZtH Alzp 27 212|E Ms>
Raw Max._Norm. Range Norm. Mean_Norm. SNV MSC
Rcz 0.86 0.80 0.81 0.78 0.80 0.82
RMSEC 0.176 0.212 0.208 0.169 0.210 0.201
RVZ 0.86 0.78 0.78 0.85 0.79 0.78
RMSEV 0.181 0.225 0.222 0.182 0.217 0.217
Threshold 0.505 0.370 0.375 0.390 0.400 0.350
Accuracy 0.9963 0.9574 0.9829 0.9979 0.9701 0.9957
<LS-Distance 20{lAM{2| M4t Alnle}l ZtH Alznp 27 212|E Ms>
Raw Max._Norm. Range_ Norm. Mean_Norm. SNV MSC
RCZ 0.84 0.78 0.79 0.85 0.81 0.80
RMSEC 0.186 0.216 0.214 0.177 0.203 0.208
R, 0.83 0.72 0.75 0.82 0.73 0.75
RMSEV 0.191 0.244 0.233 0.199 0.241 0.233
Threshold 0.547 0.452 0.430 0.424 0.420 0.400
Accuracy 0.9723 0.9872 0.9872 0.9936 0.9893 0.9915
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¥ 54] LS-Distance 30Me| MAF Alzie} ZH Al B2/ EI2|E Ms
Raw Max._Norm. Range_ Norm. Mean_Norm. SNV MSC
RCZ 0.87 0.82 0.82 0.86 0.82 0.79
RMSEC 0.171 0.203 0.202 0.181 0.202 0.217
RVZ 0.86 0.80 0.80 0.85 0.81 0.78
RMSEV 0.179 0.2167 0.217 0.188 0.208 0.223
Threshold 0.537 0.380 0.390 0.290 0.290 0.400
Accuracy 0.9979 0.9875 0.9854 0.9979 0.9979 0.9917
O FHe|of 2hal MY A|AH M= 2 Y82 EX Ae|F e
O 7Hzlof Al M A|AE H =
- AlA" 7 e|of o|EAHolo], WEEASHE (Y, 2HAM MAM), 2}
LIT[QAAME[OE 38]
o ZH2 : 100W HAHI -2 T (64637, OSRAM, Germany), 374
ZAHM 22 MA : USB4000, Ocean Optics, US, 374
- AR Ol& Y : AHalof w4
- U8 E2 S Al FofA ZAM FEF SN MAHE |l MM Azl A
o MM AHIEZ =X mE o : Vis-NIR (472 = 1150 nm)
o MM AHEH FH 4l 0 FHAl
o A FT|CAME  FIH 2HBlackflySGigE, FLIR, US), Z&l(7.2W LED 27H)
o R, MM, Almol Hzl 4%
e 7}) LS-Distance 1
2l AlmE Z41 Alole] He| 135 mm
o ALz} Al 22 MM ALole] Azl ¢ 75 mm
e L}) LS-Distance 2
2l AlEE Z41 Alole] Azl 135 mm
o AlZ} Al 22 MM ALole] Azl 80 mm
e | S-Distance 3
23t AlnE Z41 Alole] Hel 0 125 mm
o At} Sl F& MM ALOl2] HE| 75 mm



o B2 XA & =P (Partial Least Square Regression, PLSR) &112|E M

e PLSR Z2HIo| M5 JIME2 et MAelZ2 Bdat(mean), B Rlat(range), =
Zt(maximum) & sHNormalization), SNV(Standard Normal Variate), MSC
(Multiplicative Scatter Correction)7} AL E

- oE o % mHol MsET|

o 2 olF A A2 D AR A2l 0 135 mm, Atzteb Mol HE| 75

mmollAM =|Sigh D=t MX2|E HEet PLSR ZHOIUS

e (BX 0|& M%) Rc2 : 0.56, RMSEC : 0.564 °Brix, Rp2 : 0.52, RMSEP
© 0.595 °Brix
- 155 -



7HEl0] A 2o}

7=

&
=

dsAl

=

YA ALH|

ofl
B

-

<0

ulo

100

Hio
I+

H
=

H3SAl

iz
=)

j2ERSY AH

L

==]
=

=CR=1PN]
= o

A

il

0]

2| Eg o]

iz

O

dsAld

71 MMZ

[=E|

al

A

-
4

C}
o

| 8 Bfztz

ol
<l
0

2| Ego] gt

— I

2022.10.21.,

Zha

AL At A

KIr

ey
|

P

<

LH

a0

USB4000, Ocean Optics, 17H

M Z=A} :

al
=

4l 04

L

‘A'_'”A‘IE

©115W

mr

Kl

=i

oK
e
K{o

@._
MO

Bl
0
Klo

-

|
LH
il
%0
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N
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@ &2 57 3 FOjE - 100w HAH-st2A =T 37

® ZtH2t 22H 2 M ZAL : BlackflySGigE, FLIR, 174

@ x=xdH 575 92 zoi&2 : LED &&, 7.2 W, 274

AlZ 1 ZX| A2HEF =74 Foi) 5070, ©E 2% (12.63 — 15.50) “Brix, 3
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.84 49 . KNDS-001
. 3 2 1 by
< M 3 T -
A EAEH
6.1 7+
6.1.1 7] 2] =7]
7] o] 800 mm
Z 800 mm
0] 1 400 mm
6.1.2 BE SAHAA
Ax mdg USB4000
A Az Ocean Optics
WE FF R A geds
AZ Hd &Y 115 W
6.2 8%5A ¥

6.2,

REEERL
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Agdz 2 g4

*22.10.21., FF3GA P A4k 2 31-30 (F)3hof A4

Al & o
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2~=1
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