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Visual Design of Multi-screen Splicing Curtain
Wall in Urban Rail Transit Control Center
WANG Qian, FANG Weining, CHEN Yueyuan,
LI Yingfeng

Abstract Based on the principles of human factors engineer-
ing and related ergonomics standards, with a case study of
multi-screen splicing curtain wall in Shanghai Rail Transit Con-
trol Center, the visual design of multi-screen splicing curtain
wall of the control center is analyzed and discussed from as-
pects of splicing screen selection, screen number, visual dis-
tance and position layout. On this basis, a visual design meth-
od of multi-screen splicing curtain wall is presented, which
makes the multi-screen splicing curtain wall match visual func-
tion of human preferably, improves the accessibility of infor-
mation transmission of multi-screen splicing curtain wall, and
ensures good visibility of the dispatching team to shared infor-
mation.
Key words urban rail transit; control center; multi-screen
splicing curtain wall; visual design

First-author’s address State Key Lab of Rail Traffic Con-
trol and Safety, Beijing Jiaotong University, 100044, Beijing,
China

2 Bf P — A s B UfR B R A, B
B2 T 52 R e K
.96 -

I S5, H A 7R 55 58 R AHLAS B AT 52
MR Z—

52 R PHER 5% s B N IF5E J5 1T, SCRR L 1-
4 | SRR SMIF T 32 B O R R s X AT BA T AR B2
VAKCHEA B3 52 5 A 52 e, SCHR [ S-6 ] 2 [ A T 52
EESCHRSHE B BRI REEOR A S8

FI AT, F 3k iy 103 A2 0m TR v 1 22 Bt
Sl P B, W R R R RGN Tk . AU
I TR A ] RO 2 R DR R SR s e
T2 Bt R R B AT BT Tk

1 ZREHEFSENATRERITRE

TEZ - PR HE FE 45 4 al v BT b, o, i
XIS R AT 55 20, B2 B R oK A
itz B A i — 22 i 2 B B 1 A ik 1) B e K
RUMVECHEE , 245 515 U0 /s 20 B 4 /MR S
BIREIT; B, 456 N TR 2 BT A AH AR v
LUK i v b (55 B O , 393 22 B D 1 e it 14
APRLEEES 3 X 22 B R AR R 0 1R K P A B
BT AL . BRI 1 BR

2 XEHEAREBRBE ST

T BT IE A A 0 E h, 25 PEE
RS T LT A T I O R R M [ R Y i DR R A T
N NG AN S
2.1 EREjER

g E SR S L Z PR (LR
a7 Ry R b KB ) AL T o R 8
9 Bk KITIN. 8 JZUE Y 3 Heht#Ehk XI55 31
i COCC( M2z E i 5 M adahil vy ) X M 4%
PRAT A7 DX B I 2% Fi, g 8 B 1K, G g s T AR K )
FRPFAEZR 4, T B IR G IRIWT B 9 2R &
FEFEDX, AT EYE 8 )2 COCC 1y bt e dik , S i) 8 2k
M TR



WIH % FEHERE :
Bt BAz. = EZH .
BAER !

e il e
WBELS ST !

W RE 2 B B et
ERERHER

58 2 SR F BRI
LR R K

!

|
|
:
|
3
|
|
|
T
|
:
|
WSE L OB | !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

A

FRERBNET [

I
I

I

I

I

I

I

I

I

I

:

I

! Y RN T
: N BRI B e
I

I

I

I

I

I

I

I

I

I

I

I

I

I

PEABIE B y
W5E 25 7 B B RN

LR B VS

!

EgiE s st !
KFARBF RN [
H &%

W RATTR

1 Zhe PR g ] v B i

H |, 2 5 Pf 425 55 09 £ 0 R B0R iy DLP
(Berehb g ) 15 80 LCD IR o ) PR /)N ]
5 LED (%6 — M4 ) RBem s’ .

3% 1 Al %0, DLP T HEOR T LCD PHEHAR R
PrE&E /N, [ LED H AR FE s al s BAREE A 2K
(R . n4-, DLP 5 68 & F+- 4 ffi F§ LED St i
FIFHOEICHR , HOGIR 736 al 1% 80 000 h, B A piAS 452
DIFEA FrREA . At , DLP 730 i 1 18 A2 38 S5l 2
AR R H R . Bt 45 1
s KR FdE R 1] DLP $0R , 3% F Barco 4771 O-
verView MVL-721 R, FRH K/ R 70 w5, BAK
JsF R 1 549 mm () x 872 mm( 7% ) x 950 mm
(&) , 51k 180°,

2.2 BRHRBENHE

HRYESCHR[ 8 1, 7 o 5 i 1 1 77 28 7% i 47 1l
rhul [R5 Y N A S LR R AR R T 2K
Do 2 R O 3 HRE R Oy 5 DL RO A
RN N A TR B SE N A, I Pl KB
el Y s PR B T SR A L B R 7 R L R AR
Y N ettt AT A7 T AR A ORI R e . B
WARME 2 PR, B, Ml IEE I E VAR
MBS MR E3R TS, WP R 18 BoR

F1 N#ERSREFZEETEAERIERTLR

it o3 H DLP ## 4K LCD PR /IR LED £ A SIS AULEEIZ
LS B AN S vl LED 5t LED LED it
g <800 cd/m’ <700 cd/m? =1 000 cd/m? 1 000 ANSI( H02E )
X LR =1 800: 1 4 000: 1 =2 000: 1 =1 800: 1
i AR 120°(H)/80°( V) 178°(H)/178°(V) 140° (H) /130° (V) 120°(H)/90° (V)
J5t otk 95% , RLiF 95% , BLiF 97% , B 85% ,—fik
B Baf B —fi
KRR b — —
s p F/NA 0.1 mm /A 1.7 mm TJo4k TJo4k
B ] PN N *
Yl A % [ =
PERUS I i B i

TE AT BE P H 2R S8, V 7R K- J5 1)

RKOWE 3) 8805, b 2 Bt AE AN iz B ARG T
4 7% B B X R R RS R s B, A A
e didt A AR R AR T R Y S ARAT BT Y

A X = Ao DX 3 e 57 B9 A 55 5 SR R AT R A I
IR R TR R N R A Ry, A LR TR ROE %
JEFE i 0y DLP 5 5 A B 0 25 8] 29 0, e 281
COCC [X f DLP#E35 hy4 x 20 5 A7 &, {37 T KT Hif

.97 .



|Ewanmgt| | wenmr |

|Ewamessr| |mamgEssn] |sursEss)

!

R TR wEMARTHE| [madtnrng| [Restnsmg
BNRRNR RNRRA R MR R BNFREAR
[ I I |
¥
iy BRRERY R R
[ | |
Y
£ RBHER R
R
K2 ZBrDF st i Wos a8 A o 2 i
BUHRA
SREBMGAST | LG iy | EfERnE
EAEERAE | L GREmesitE | MHEE W% . HAma
W
coce| | bmromsntsn BT cerv  EEAR. BE
sk ATRAE ] Ay PPN
] R FIBE BB ATS(THIH)
R A
i [ BT TR
$% 2 B4 ATS =4 BRUEATAE | AN ESER =
| 525 8 SLH ATS B HIR N
R
e | [P R pmmermesanE | ReARE
we | | s FBFMXAE %E
Wt
| | somsew
e ! SRR WA G
g | | HE

B3 il O R B RS AN A 00T B R oK

355 v SRS B X AL W 45 X K L 7 R BE DLP %
B34 3 x 10 A, X FR A B T COCC X 7 1%
I

2.3 MRBSHHHE

2.3.1 MEFCEAT

H ATTE AL 07 T A B2 e v B, 850 B
RURYA SCER[O-11] 03X =AMFRiERLE N AL S22
ML RKFL LI 15°,

XFTASTRD R G2, LA B S LA ) B A T 25 531
SCHRL9 ] Ry 2 ZEhR e, H 652 oy 56 [ 1 B 0 )
SEBR A% o SCHRL 10 | J2 3% B H A7 Mk i bm o , A
Fb R T s, 30T B3 S8 ] e Y TR —
PR, e B B BT 22, OO o Y R OGaE H E
ARFSUE, M SCHR 1L ] LR RS R 30 3 [ Ry
FEAFFEXS G, OB B B A T i Al I E,

.08 .

PRI AR SC 38 FH SRR [ 11 A9 40 S5 3 BBl gF 47 3% 1
Het%

2 SR VR b ) &7 38 M, 7R K I B BEE
FEL A, 8 A0 8T 359 4 Ay e A IR 50 0 | o A O 8 R
BP R B LT, 40 0l % o e AR s XL IE R I
IR XA R X, A 4 AL S BT .
2.3.2 MEAAIEZIT

L5t PEE R 5 R R G0 L B K PE Sk
12 ] R i i Al 2 AR S A T A

PEEFE 7 P T oG s SRR AN IR S 2
I RREET . S FAF T Ik 2 Z 1R iy e £ ok 0°
B (R AR R e IR A . PR SRS R R

(1)

D
= 2 —_—
[ arctan 3

K



KIS 3 By ] s g A B B

a LA 5
D—FFF &
L—iE .,

FRAE SCHR[ 13 ] 0, X AT 52 2R A g s, PR
VGRS 16" ~24" K 4E L1 i 18 58 38 4 1 o
R ECR | R N M A2k, 75 3 DLP
I BoRFE AT i/ O 65 mm, 255 20 ( 1)
B AL 45 0 oR B A Ee/N AR AR L, =
9 311 mm, fi K ARG L, =13 966 mm,
b7 o ) R I R ISR
2.4 ZREHESENREIET

g T E S AR O A 3 e BRI R
53 COCC | ) £ *22 815 )% i R 1R 28 F, i) B Al
. T L COCC £ Jf 9 45 %5 4 4 B #4745
Bt
241 HaTHECEGHZ

FRAE A il oL B A JRy B3k, COCC i BE 5 1
TRITHRET G LT ()26 s E it
150 mm) ' pEHEI 7 ASPE A, Hid coce
TEPE SR B A T4 —HE, AR i o7 T4 —HE.

20 TR PR ik 1) i VA B0 B 5 W AL S RN
BRI R o LUSHESR S 200 o PR it
e IR R H AT BT, X FE T T LT e R P
AHTHEREE S F02E 95 T B m il A B 28
OB R B, PR 5 do e s B2 HL AR T RUHESE 95 7
OB AN B A B Y 5 Hos, , PRI, F22 38844 5
1 B Hs,, 1155 22 B B 4 35 5% 90 1) A Jmg 3 [
H .

_ H‘)Sh _HSe
H, _Dh+H55+D1_D2_d,+d(D1+d) (2)
=X

D, — B B DX Il T 5 52, B 600 mm;

D, — 5 R G T IT BE RE SR 25, D, = L,
—-d, B 13 816 mm;

D,—HiHFA B G AT U R AR IR S, D, = L,
—dy;

d\—JaHEN 51 J5 400 Ak 25 00 Ak 25 3 T i AR
i, B 180 mm;

d,—RHEN 51 5 100 Ak 25 A T Ak 2238 T i R
fE , B¢ 150 mm,

AR SCHR [ 14 ] ihoxt 32 BR 2 ) RO B 22K, M HE
b o 22 [B) )38 38 [E] Bk 1 500 mm; 17if L,,,, =13 966
mm, # EFE EEWE K 1 100 mm, n] 15 D, =
11 216 mm,

Y, KA S EOIRE N : Hy, = 1 210. 0 mm,
Hyy, =1 445.7 mm,H, =750.0 mm( JJE & 50 +
273.0 mm( EHE B ARFEEE) x110% (10% B E 4
ft) + 150. 0 mm (3 7H 7R B BE R A EE RS ) =
1200.3 mm, B H, < H,y, . AARH COCC X %
JiE D e gk o E A 0 DL 6,

BoREE
3 95 oML 55 T

ME sy ek
Hog %%ﬁﬁ%

Se

|Frt  ri

S
D,

H,

D,
El 6 COCC X bl 1 fe ik B Z K

25, DLP &35 2 1) A5 sy 3 161 55 B2 R 5295
mm, kT DLP ZE k% 4 He 70 W5 I 7R 2800 2 55
(3 488 mm) , n] DL i DLP FE85 (19 7 B 23K
2.4.2 KRIFHEAZBEGHZE

R SCHik [ 15 ] 4546 % A Jay B, X 75 2




TS A TAE 5 AMILSE 2R B, H e A o7 A A
YEML A B IERT 7 o R i 2V Mk B3 19 R 3 7 3
PEER,,COCC X Z i Df et L 4 x 20 (18 A HE
A LT P TS ) RS B, 28 A RERR A 4
HE 10 51 7R Bt o

WA N B3 7KV B2 (- 80° ~80°) T
T HERE AT A A B A M, X% COCC i e Wi HE
PHRER AT N DA A 1 25 SR o S an & 7 R L 8
BN o

666066666

CLELECEET

53

————

8 COCC X5 —HEvA B A fa AT

H & 7 AT 0L, COCC X 55— HE 1 0 14 98 2 A 5% R
SR PR DM HERE 10 £ B 43 1)k 32° 11 68°, MIE] 8
ATLAE W28 —HEE L A B ULE £ B D% RE 8% (0 22
AT RET F E 140k 482, i 2 B R AL IX 80° ML Y viw
Filo PRIL COCC B 422 %5 4% 1) 7K OF- A7 5 3 161 v A2 o
JE B SEAE ML 2R

3 SR

20 R 12 e S 2 ok T A T S A ) v 1Y
WEL ARG ENEERFZ — AR HE
SOER MK F H A A LRI, AR
Xof 8 FEE BEL PAT AT 45 5K A0 AN I 488 g, o 2 il o
22 J5F PR AR R 00 ] A0 TR ok A5 | S 3 T B
B AL B 5 T IR

i P R s E AR R, AR SO LT
BB sE P oG 2 B PR s w6 s LA
Dy HRLG B B R B 22 B PR A Y AT AR B
SR T — BRI A2 I 5 O 22 B PR Y
ARSI OT {2 5 B e i A A A
ARG R TEAR DR IE , DRAIE T 9 B2 1 BAAE Ml g 22
SN R AT A R T 22 B PRI RN Rk

- 100 -

TRAT AR ia B 2 e W, B 1z B 7 (91

=
&
Bz o

S 3Lk

[1] WILSON S, GALLIERS J, FONE J. Not all sharing is equal;
the impact of a large display on small group collaborative work
[C]//CSCW’'06 Proceedings of the 2006 20th Anniversary
Conference on Computer Supported Cooperative Work. Banff.
ACM,2006:25.

[2] WHH CD,FID, X7, % AHTEERR[M]. 5
i, 6. b ARARIWYE A4 H kL, 2007 2481

[3] HAREFORS E. Use of large screen displays in nuclear control
room[ D]. Sweden: Uppsala University,2008.

[4] WALLACEJ R, SCOTT S D, LAIE, et al. Investigating the
role of a large, shared display in multi-display environments
[J]. Computer Supported Cooperative Work, 2011, 20
(6) :529.

[5] e RATERME LB TR iR Bon ROy &I ]
PIB 55,2017, 53(1) .61.

[6] soARRE. gzl o e 5 R BRI s kiR 7]
FHAE R, 2013(1) :62.

(7] BREL =R RBEAE R RBARR RIS L T]. Wik
JKHL, 2016,35(4) .146.

[ 8] Engineering Equipment & Materials Users’ Association. Process
plant control desks utilising Human-Computer Interfaces: EE-
MUA 201[ S].2nd Edi. UK:EEMUA 2012.

[9] Department of Defense Design Criteria Standard. Human engi-
neering design criteria for military systems, equipment and facil-
ities; MIL-STD-1472G[ S]. Washington: United States Depart-
ment of Defense,2012.

[10] HEZREAAEESADUDFFEBE. FEHl PO AN TR RS
552 FR 4y AEF 5 ALK & 4. DLT/575.2—1999[S]. dt
A0 PE A, 1999 :1239.

[11] Henry Dreyfuss Associates. Humanscale[ M ]. Cambridge; The
MIT Press, 1974.

[12] International Organization for Standardization. Ergonomic De-
sign of Control Centres Part 4; Layout and dimensions of work
stations; 1SO-11064-4[ S]. Switzerland:ISO,2004.

[13]  EARMA SR E. FHNE R RS N TR B HE
FHER . GIB 1062A—2008[ S]. dbat: A 34 & 3 2 b8 Hh UK
F7%5,2008.

[14] QI I AR, .o AL TR B
55 4 35y Z IR RRGE: DL/T 575.4—1999[ S]. bat:
el g R, 1999.

[15] International Organization for Standardization. Ergonomic De-
sign of Control Centres Part 3 Control Room Layout: ISO-
11064-3[ S]. Switzerland ;1SO,1999.

(Y B #9:2018 =03 -12)





