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The Visibility Evaluation of the Wheel Loader by Comparing
Prototype and Computer Simulation

Dooho Jung

Institute of Technology, Doosan Infracore, Yongin, 448-795

ABSTRACT

The visibility evaluation is significant for the development of construction equipment. The visibility evaluation follows
the standards of 1SO 5006, ISO 14401-1, and ISO 14401-2. The evaluation contains the operator's visibility and the
visibility of rear-view mirrors. The operator's visibility includes the visibility test which requires the recognition of the
rectangular line surrounding the machine by one meter and the circle with a 12 meter radius. This study describes the two
evaluation processes for the development of the wheel loader. The first process is the light bulb shadow test by using a
prototype wheel loader. The second process is based on computer simulation in virtual space. The advantages and
disadvantages of computer simulation process are investigated.
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8 1. 220 (Wheel loader)

2. Al ot

AAZ B7HE YA Al 8-S AAst Alg ]
= FAEke] 242 AJAA (operator's visibility) 3} FAME

(rear—view mirrors) A|AAS A %c)
21 Al &4 43

Prototypes& A|&sto] Aaks o= & AAA
7t} simulationoll Al o] FX &= A|AAY H7F BF ISO
5006:2006°1 w&t A8 B4-& A sth Prototype Al
A AFE A el AAATIL HA A=A e 7]
+7Q1 SIP(Seat Index Point) $X& Aol EA]SHT},

SIP A% 20mm A el Fd2 F4 7IFo] =& FPCP
(Filament Position Centre Point) $X|& X|He]| 3ZA]3HCh
(ISO 5006, 2006). ©] FPCPE T o= 19 29 o]
HEAE 12m AlAIA A8 (visibility test circle) 2 18]
I A~F 99& 79k 53k A AH] (test machine) 9
A 1m PEECZ 1m FAMFS A (RB, Rectangular
1m Boundary) & we} 54418 1-t+ISO 5006, 2006).

VTC: 12m Al (visibility test circle)

RB @ ZHARYE A (rectangular 1m boundary)
T™ @ A& ZH|(test machine)

A, B, C, D, E, F: @%(sectors)

a8 2. 2EA AIAY A" (SO 5006, 2006)

a# 8.

TR AAY AE G (prototype )

Simulationell A= 92]9] 73S FPCPZ A3 sfaL o
AHE 49 FHoE 4ot 12m 9, A~F 99, 1m A}
5 7PEEtel 19 49 o] #Hikel wkt 18T

Al 72 mlwA] hdskA i = Stk Prototypes
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o] g3t W3 simulations ©]€-3F ¥ % ISO 5006:
20061 7FEE 12m ¥ ool 1% 3, 19 49} o] 3m,
6m, 9Im €= F7FE T8 7Agle]l ©E AEE folaH
3kt

Prototype® simulation W'H B 28] wAlL 1¢
58} o] NI 9] BAl o] 7|% HHE 300£50mm
of AAAZ F BE AT (EY], )+ 2 EHE Pt
st

VTC: 12m Al (visibility test circle)
RB : ZARZE A (rectangular 1m boundary)

O 4. 2FXF AAY NE G (simulation &)

HH: 28HSERS] HZI £=0](bucket in carry position)

38 5. HZ (bucket) 1% ZIZ(SO 5006, 2006)

22 A gl 23

Prototypes A&ste] HAAE e é
W2 1SO 5006:2006°0 #4E Fd An)7t ezt
o] AnlE Al 221 X 1o upE FZPHE Alo]o] Az
of we} A7t FaEo] gl HeHor AFE A F
Qe Aujolth E vl #HAE A|Ast SIPolA 9=
680mm, %OF 20mmEE A gl 360== 3d 7t
B AXE 29 67 o] AAEHISO 5006, 2006).

olgA Fde IHAE FI AAWE A= e
light bulb shadow test&}al 3t}(ISO 5006, 2006; Hutter,
2000).

Simulationg &% AA H71= SiemensAke] Jack 6.0
software®] Occupant Packaging Toolkits AFg-3}% ).
Simulation®lX= 1% 73} 70] prototyped U3 94
o FPCP 9IX& A7 A 2] AdAo] st

Z| (prototype ')

FPCP (Filament Position Centre Point)
5

680mm

SIP (Seat Index Point)

J8 7. FPCP2| ?IX|(simulation gfH)
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stgthd A4 Ag7F 66mmel ATE Ax, SAHUS B 50mme] Ewg I8 A 49& S5t EEolth
Qe Xk AT A-ZF 205mme] ATE Aok Simulationg %3 1m XV\P—]’@ AAL 1A AA
=2 545 & de A% &S wEt Im Aol 1.5m Hol&
Simulations &8 371 & W= AAE B7HE dloF 7K FA S-S A A Fol whEt swle] A3t
ol S-S AAsta 1 el AA HAES] I AT A”E AHste] St
hya A

H g Ao S E 19 ¥ 2 wet A7
it

38 9. 1m HARZES HA 25 MAY 5F (prototype E'H)
38 8. 12m AAY AR CEY AIAY 8 (prototype 4H)

| M =X
B 1. ®M79 B4 2t HE(E2: mm) 25 FAHE A9 =54

T 12m AAK A8 tm Azele) FA AN S9S 1S0 14401-1 P3L
m, &9t A B C D E F RB [L}E‘ﬂ ] ‘ﬁbg/] Class B+ :?:}\]'73% o] Oo]-Ofl }‘] V\oq%
m<10 65 | 205 | 205|205 | 205 | 65 | 405 R

10 < m<25 | 65 | 205|205 |205|205| 65 | 405 Prototype A=3fo] A5 thd o2 Class Be] 54t

95 < m < 30 | 405 | 205 | 205|205 | 205 | 65 | 405 B AR ST W A SIA9 s 24

WA A 27 2xlo] WEeh=A| nlFo] Bl dld 99
o] Rol=A] B o g FATHISO 144011, 2009).

olu ZAwo| Anz dakd Mo NEE Qi) o E
Lol Z4do] 1000mm X 1000mm¢<! FAHE Y u x=
O 107 yEO® 2079 How éﬂfﬂu}z 24 sk
W xF2 100mmT e HeZ yHE 50mmT skt
o] Hog ANAA daks Fasict

24 1m HAIZFA FA2| 2HX AAYE 53

Im QXY A 4x; AALE A &3-S wet
1m Aol AxHE 183 1.6m #ol9 HEs 71X
2 =43 (Vertical test object) & o]&slo] x5 =
Y99S SHsE 1 19 AF e wet TR ]
Agro] 30t o)akehd AT A7t 4056mmel ATE AA
=45 st
I3 9% 600mm Z9] ALY FA¢e]| 50mm X 38 10. FAE AAY S3 (prototype &)
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a: 7tA g9

b: A A

a2 11, 12m AAIM AEY CY AAIA BIHsimulation HHH)
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Prototype=
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o ANA 2 (field of vision)

Ot A7 (inner borderline)

: HPZ ZA (outer borderline)

: FPCP(filament poison centre point)

: XHOIM =X (measurement at ground level)

© X™ 1m =0|0M FF (measurement at Tm above ground
level)

T o ~wN =

T3 13. =A-E AlIAIY B2+ 712080 144012, 2009)
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