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Modeling Design and Eye Tracking Test of Intelligent Scraper

HAN Yu-hong, ZHANG Zi-zheng
(Beijing University of Technology, Beijing 100124, China)

ABSTRACT: In order to provide more sufficient data support and theoretical basis in the modelling design process of the
mining equipment, eye-tracking experiment is used in this paper to confirm the zonal significance and priority. Visual heat
maps and visual trajectory maps are obtained by analyzing the eye movement tragjectory and physiological data. By ana-
lyzing the user's visual attention points related to the zones with product features, the priorities and sequence of design
features could be distinguished, so as to shorten the trial period and promote the efficiency, optimizing the project. In this
experiment, it is realized that the driving zone, tyre zone, and then the bucket zone and vehicle body zone catch the major
attention. This discovery could be utilized in intelligent scraper shape design, complementing the current way of designing
relying on designers' experience, validating the availability to use eye movement experiment in mining equipment design
process to distinguish the priority of different zones. The scientificity and rationality of design is also promoted.

KEY WORDS: industrial design; modelling design for intelligent scraper; eye tracking; modularity; mining equipment

o F s LR — R T N s
FHTARZE40, 2 R LT R iy BB 5
T RASERCE A S A AR RS, dE A Sh AT
HIE ML PR . R AR R B BRI, AR
A LA A SR som A g e 1 7 3K, iR
THEF=RoR MR 2 2 5P a2 LT AE R
EEFTHETE, A AR E R, B E AT A BB

rHs BEE: 2021-09-13
EEEN: $Fm (1972—), *, KAEA, M+,
BIS1EE: KFE (1992—), ¥, LAA,

R Tk kF

Bt IRhT ﬁfi FH P 5 ISR G AR 58 LI Y E 2
Fad R, B 2R FT S B85 AR A R B 1) o
S 8~ B 5 Nt A S IS - L T i
PR R G H, et IR Shi B d R T )72
VR RA BN R RS MO RE AL E . B RTTERR 30
1B BEFE LA S A 1 RO T R AR g R, 2 TR
A BT T, FEAE TR AW AT A Br

ARILRFaNHL, TEHRTHTEAH T LFHF A,
A, FH T kgt AR,



%43 o2 ST B

>

E5" iz HLit B BT KR 38 B 5 5 57

TP gk, E AR R s L T A BN BB, IR
8 B K T S R RE D s ML A S AT
B HHLBOR B AN IS LIS (3R
VBN ) 1 2 WL 1y R e it 22 B A D B I B 5 AT
JRIFRAE , PR 5T AR B8 ER AR S Bh B5E1J7 52 B0 R
A B TSN

1 ERZILLE

Bl N A HR shisf 58 22 T30 5 R PEA, AR 45
i IR ER 1932 Sk 8 P 0BG B, AR B2 1Y)
IR 04T AR TS 5 R A VE L D k45 ot
T BT 1 PR M v S AU R0 B LS A5 21 1 7=
TSR, DU T3 Ao,
3 1 45 1) BIR 0 S 56 55 S5 WLIEAN A 25 A 1 7 1A
SR AL 24 42 A AT, 2 1 7= i i 78 R R A
R RTE M KR, DL ¢ 7 HLA 2 g
B J e Hh gl S s o 1) T RRBILAR DS = S BT R , OF
F AL ) 43 S IR Sh A S 30 45 T B, X TREHLAR
FE R B T AT B AR R U S5k IR B R
B AGE TR0 A 5T, SR Sh AR . A
R | AL AS ) A S R SR, DA RS
oM A A W SR ) R S AR . AN
KRB S AP 5E P, Lisa 2542 1 OUHR Hha i 7E 1T
i B 3l 8 A0 s 1) 40 52 0 45 58 B AE B 4R 3
Bogomolova %542 H A HR sl B R, Rl s
A% bR 2 BETE PR 2 S A0 4] 52 i 7Y 2 & 78 7 S DL O i
e o R IR Bk iz 3 i ™ IR Sie AR i o B A 4
B, DL AR B 8RR RS2 st o] FIAR bR, 246 56 T 42
H0 1 T 1 AR A St b R I 4S5 Ak W A AR B A S i AR
10 i,

PRIt , 5 SO0 IR 21 S 30 5500l B A e i L ik
THABIFFE ELAT O R 2R 1 o IR 2 52 56 8 32 e
ELR B B8 6, AR Sl A0 Y X 4] 43 S5
Res iz Ly P AL B Ok B — 80k, T
FL T R 4, R T, R R
TONEAR RN . BN DhRetE A M

1.1 ZRFHZE

AR A R 236 BR S5 5 A BT A 4 07 i
e, Sia R BT B IR BURIIBESE , #5E IR 58
ERECE R B s S s LS RS O, HA IR
VMU X G, SR R PRSI0 A ), WS I Z 451
hym s L A, WA R BE | TR T AL B,
HEBRHAD T PEIN R 5 0 5256005 GRS D e ik 22 3% ok
FrorIX, sl D REVENLIG A, MR G [R] B9 D fiE
LA AR DI BE X BOFEA 7 9 55 BEAS I A IR 5
B BRI, B RUE S, 98 A R S
URRRIN 5 RS 5 E BB EH R KR, X
SCYGAE SRR ORI R T7 2200, S O TR R B

HRBIIR S bR s Bt Irk iz i, HKHe IR Sh4E b 2
ELRNS RSP AR R R, LI
REE R AL SR, M HE R I i S AR R Al B A
(R LA> 57 W
12 XWHEE

O =it 50k e b, Sk xFi it r &
AT BIEAAE , JF SR AR S RS AR o E it
R 50 552 56 2R 4 FH P A8 5 FE AN [R) (738 LR %) IR 2 %%
Wi, WFFE P AEGSE HUANAS [R] B G A5 0, 63
A BB 7 A A5 B0 o BB 2R AR R RS
BT . LR AE L IR sh 2 g0 = kAT, &R
FH Tobii X300 J#ECHR 24X, ffi H] Ergolab 3.0 A#L
I () 207 6 X RN R A 7R SR R 3 SIS I ME A
TAEEE SR 345 LI R TRAL 3, XA
2 IS WL T 22 40 FE (A RAIRURE , A i SEUO MR R
M RS 34 44, Hph Bl 1: 1,
SRR IX (] 22~30 %, @R E AL 7EER R T,
HEA 250 TAES 50 80R B0m 1 SCRER BT, SUIRKT
EMAYIRIER, BEAFEOAT . 655, R0, MER
AN BOR pi 5 ke A H At 1) 05 RIS 6 K iR A R, 4R
FTHEAT TS 56 - 58 i i A5 L
1.3 LIIRIERTE

FE I 2 RoEa, EERBEHLIMEC 17 A7t
%, B eR BN B AL | O R B
Bl AF R SR, BEJE N A 2 35 s MU S FHE
PEATOLIN , R4 S A P A ALK | A RO R A
B R RS i 1 S A R A I 1 Y S AR R
AT B 20 min, ELIESCH R B F IR | LI A
PAAREE, Ry 3 min, BEE VLA SRR I Ta]
29 17 min, HARSIR P BRUNT - S2I0E 45 By BOG B
T VAR 9290 SRR 0T 5 gl AR e 48 e L
SEN 1 R a2 T K U N UK S C N =TI N
FAFSEAE RSO B AT IR S AR, IR A
3 min AR EEROE s SEU TR, B LA 58
LR g SRR

N PRIE S 56 R RO HETE , 75 2 ] S XN
S, BB | LSRN R,

SR E R . SERIT RS, Bl R LR 3)
155 LR, XA 2 3 E LR A, DL RAE
TAEMET TR DL TS . Bk B R FE IR o0 s,
IR A Sy e 55, IR EXE IR B TR K o

1.4 ZHERRSTH

it Ergolab 3.0 V& XS EE AT S, T
e IR T 3AFEAEE, E X 3 AN FEAREE
(R It 2 1 B L IR T 90%, B 5 K a8 7
I 300%. SR 5 H2 BORI 4y 31 AN FREAS 1 R 3h 5H 1Y #4
XL 58 DL IX | Bl 03t AN [ X8 vk T A e
Aof ] S E i A 740 B, LRl 1—3,



58 (S

2022 4F 1 H

Fl1 BLBEHS
Fig.1 Thevisual hotspot map

K 2

BB DX ) 43
Fig.2 The visual hotspot regionalism

1.8
16}
14}
12}
1.0+
08F
06
04F

0.2

0
BAs ERE

Rectangle Rectangle

1 3

20 e 2 | 2 D el 23 w2 - -25 26

% 3

i

Rectangle

4 g § e ] e 8 e 9 ] ) e | | e 1 2 914 015

FEEY

Rectangle

FENE

Rectangle
18 = 1 701 B 19

27 28029 3003 | 32 =@ 33034

B AN [ DX T U AR i [

Fig.3 Theduration of first fixation in different regions of subjects

PEAE RO B iz ML R 23 DX, BT L
RS AT , E T BB PR G R e
L AN B2 92 =4+ N B = o 1 11 Pk S 1 R B 1R S (1
o0 BAERGY, s BINRR IR I 572 X AR
=R R ¢ [T i 2o S (1 P N DR 3
XHEEAS B 23 AL B e A TR L

i A 21 A HR S K5ds , e 3o R gl 4 B A R B R T
I, A ENE A7 22 (EE A IR SR AR
FIEIRBN TR, 12 1] SPSS B %t IR Zh Bcs i A7 7 2
PR RG , PE PR B R TE AL (] U I A X 2
IR SR AR AT ST, WAR 1.

F 1 ReEUEERERFFEARE
Tab.l Theduration of thefirst fixation of eye movement data
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Fig.4 Gaze track map of ticket inquiry page
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Fig.6 Hotspots overlay maps of Yunnan Baiyao
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Fig.5 Improved design of ticket query page
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Fig.11 Influence of price tag increase on consumer attention
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