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Interaction Design of Virtual Monitoring System for
Fully Mechanized Coal Mining Face

SUN Meng-zhen, LI Juan-li, XIE Jia-cheng, LI Su-hua
(Taiyuan University of Technology, Taiyuan 030024, China)

ABSTRACT: The purpose of this paper is to solve the problem of poor user experience caused by chaotic function, lack
of humanization research in color, layout and interactive flow of the virtual monitoring system for fully mechanized coal
mining face. Combining the situation design theory with the user experience hierarchy model, an interactive design me-
thod is proposed to construct the interface of virtual monitoring system in fully mechanized coal mining face. Firstly, this
method completes the requirement definition and function analysis, and then prioritizes the system functions. Then, in the
context solution process of “concept-prototype-vision” situation, interactive logic and visual elements are designed, and
an efficient interactive design model is put forward. Finally, Unity3d development engine is used to develop the design
scheme of the above virtual monitoring system. The fuzzy comprehensive evaluation method is adopted, and the experi-
ment proves that the design scheme has a good user experience. The design method of system interface interaction in this
paper is adopted to vertify that the design scheme has a good user experience through experiments, which also provides
theoretical support for interaction design of virtual system interface.
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Fig.1 Interface design process of virtual monitoring system for fully mechanized coal mining face

2 fEEfE

2.1 RHEE

2R TAE W #RAE TR 8 v TAE A B Xt 45
KA | LRI R R W T AR Bl T i il JH P
A, PR LA A VR XS 4, 38 n) 35 8 A RN P

WRIYTT I, M YL R AT T M AU D R GE A
FAER PR A, IR 20 AT RGAFTELL TR AL
B, RARGURER B, MRRIL. B, RREL
HIRESS, SROVRBRR, LHPCREAR. =,
HICR ASCF o, RBIBeREE . B, Rt R
i RARL, PR SRR



136 fu, %%

2022 4F 3 H

R R R RO G

Bl 2 BRI R G S
Fig.2 Interface of virtual monitoring system

e LRI, R R s ST B, 45
BP0 B R DL R S
M, N RGZHEOU A G TR AT, SRR A
B TP A6 R 14 23 R A TR 0L A ) R e S L B
(LT3 47 8
2.2 EEHEIR

ARG LRV HEESR TR, S RS R S
FEFEAT LIS R 2 RS, 4R H O T AE RIS R AL
o B VB R AT 0 e, e B AARMER
109, SR 2 RS2 BGRB8 AT LIRS FI ] P ARE

o e A N B3 A P SR T A T A0 s 00 2R e £
THHARG . A IRE AU P AR B R

1) Frlb 3R 2R TARMIA S TARRAEIF AR
7%, [BARWTESR, BOuRE, HAZAmk TARER 1
R, NV BR AR AU A AT Wik, %Ak
WETEARR . e SRR AR R AR T
WEER S TARE RS . BBt A%, N2
A4 I A8

2) HPESAE . 2R TARE SR EE AR A ]
P f5 BARCRE I Fr 22 57, ELIZE AR 0% 5 4
K, FECHAIRENBAAEZE S o TEFARRCEE UL 3.

A arg i
EL S A

I

K3 ISR i
Fig.3 A story version of the situation description



4 43% 6l

PN MR £ SR T ThIHE AU D00 2R 8 ¢ T 58 FL et 137

3) H# T/EMES. Bk, TEAR/NA Pz
SERERNEI 2R 40, @t { AU IR A, SRR R
TAEWE B TARRES . SRI5, FE6l @ i B & 1 & 1
i AR ks, Ao P i 7e 28k TR
ML CRIEHL . BUESCZE . iskadlie ) =ZEbha Wi
ZI A e, BAAREENATS . WS R R AL
BATIBOL, AR S B AR 1 ok ) R SR IR HILVR 31 R i
i /A AR 697 SERUMT 69 5S4t
VB BB ) W TAE 5 75 3 S A LAY B 0 A ) A i R %
TR LAY ELLRRE, AT S 4R R A T 4%
B, /N A ARG AL, i R A
BATHAR MR B AR L3

4) W BEAL IS B . MR A A IB AT P R A R
ECME R LN T e S N N B =1 1 ]
TR ) ORI R AL B R 4, AE S URH I Ah BE T A
J&, REETTHE T2 H R, N A ATTE R R
OB A B Ay [ 3t 1 A R e S o

2.3 BREXMINBESH
3T BRI SRR AR, K R AU I AR e D) BE

O3 h RN | T RUECE T AL, T DL e 3
AR R G DR R Gl A ZIRELA B, HAk
mr.

1) =4y hRE . IXTIHE B WX G A0 45 SR I
Bl WESCHE (REALRIEANL ), sbli . MBI R %
FIIREE, FUEI N 25 AR & i B AN 32, 1817
i REEICHE S % o [ B SRR S 2R Y sl
il

2) WBETE DR . AR TT LLUTE B A% 5 s
R, EIUREES i, R AR SRR AR

3) BT ALTIRE . ZAE AT LIy R G A
Bl , IR RIE R R AR TR ek
B ok SIS ECHE R g s g 2 R

FEH PR R 2B, F PR R G DI RE I T R
JEAEAE 225, Blhn, [RIBER = 4E T, 2k =l
P IR) iz 2l W 5 oK BE I28 e T = ALY W I R R B2
TE R GEAE AR TR, =AU B ) W EL A 5 s a2
R W P R B 5T B D RE A S P HE Y ik
i, THATES AL 2R, W 4,

aen G =B E
| RAHE | [ ew=wnemane |
Jo | ST woommanar ][ wooeenns |
BWEE | st |
s | ROV A3, e |
aam | EN | wewempraoes | [ wecpsnesssie |
BWIER | MSONE, IO
| ommerm. gam || amsaseo |
dae e RALLEUE | [ snmmemos |
| wmsoem s | | SRR |

Kl 4

RGeSy

Fig.4 Priority ranking of system functions

3 I1REKE
TSR BRI 0T | kit e, Bk
TSSO RSO E BRT RE RE
3.1 #REIT
A DI BE I 52 LB AR BT U E T AR G Y )=

FRFZMZHILAX . RGBSR, FHRLAY )
RERL R G0, IiE e 1 P R RO R SERE , IR
AR T RENE S b — IR 719 o 37 bk
TOR, SEMITA RGRER S L, UL 5, %
AR AR G I R RGN BEREAT 02, A
RENL e 2 58 IAC H 5 1T ) JZ= 90 73, M A 2380
FLHITER 1 R —HERH



138 o3 TR 2022 4E 3 H
FRH AL CREEGE
_ RAVIEW BEITER 75|y iy
EREHL iz HIRASEA S
RBER [ yrhw T Ll e
AL froomm oo RENRER
A A muaesEEER o —
----- BT ST | RIS
Ry R
----------------- BRIEE — :
! i e | RAURRG RINIERTE | 255 )i st
SRR e R
4L FE 7 R o kT
e AL 1 i PERLBER  |ezem
MRS R — e WA [
> MR | Rk | R
""""""""""" S REff SEAEEi St
i
PRBME
YRR L | IERRBRER |
—_— L I

K5 RELHEH
Fig.5 Logic diagram of system interaction
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