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A Logical Model of Visual Symbols Representation from the
Per spective of Controllability

XIE Xue-ying
(Zhejiang Wanli University, Ningbo 315100, China)

ABSTRACT: By controlling the variable elements of visual information in the process of transmission, this study clari-
fies the influence relations among the elements from three levels, and finally obtains a logical model that can present vis-
ual symbols under two different manifestations. Based on the theories of semiotics and communication, this study further
interprets the interrelationship between various elements in the visual information transmission process, as well as the
external environment and context that influence the establishment of such relationship, and constructs a relationship model of
various elements in visual information transmission. Based on the theory of controllability proposed by Kalman, com-
bined with the study Mathematical theory of communication and design elements, it sorts out the relationship between
sign and cognition in the process of information transmission. This paper expounds the influence of controllability on
various elements in the process of creative generation from three aspects, it sorts out the logical model in the process of
visual communication in two ways of visual symbols, as well as stating by using cognitive psychology theory and design
examples. Through the control of the variable in the information transmission system, the accuracy and pertinence of in-
formation transmission can be improved to meet the designer’s expectations, which help in improving the quality of visual
communication design. In addition, the study of visual information in the process of design presentation in the form of a
logical model provides a new direction in the field of design for future research.

KEY WORDS: controllability; visual communication design; logical model; information communication

i EEL: 2021-05-01
EE®N: T2 (1991—), &, BRIA, L+, W r B2FR4)F, TR T e ANTAFRET., Al h, &t
/‘&éﬁo



238 fu, %%

T 7

2021 4 8 H

e 21 MBS fE SRR R, A2
TP TE B IR E R, IRy
PRI 57 RIS L6 AT 5 | L MR A9 15 B o I A2 P
IR BT S th T T A BEOR—— AT A fE Pk 3t it
FIZARMTER ST, WAOEMATH G, RS ER, |
AROAERE R, XX BT E R R 5.

WA R e & Wik B i BIVETG 30
FHR AR AR | 5 AL I B T |
Mo ZIE R 4, BERTEIE(E BfA kg
VA (SR 10 BV TR O RO NS 2 S LTI
AT, S BB TR 20 B o A 3k 14 A AR
W7 AFTE2iX oI AR RIE T “rErE” S,
XA R AR R P R R R R B AL
B AE R AR, FRasa R BB LA,
SEBUN A PR A L 1, DT8R e A S AR
BARRRRCR o WATEER L, IRIBFT S | 154
SAFIA L PRy JEURE A B L A ke it o A SE AT
SR Z A

1 ARTHEEEERERZERZME
HIZ&HX R

AW TRV BT EAL B BT R {E B AL 14
WA, RS BRI T — L 2O A
IR AR B, LUK ey S 4 3t ) PR AE A e
SRS A
1.1 AREREIRERSZER

WL A% I8 BT — M AU AL GE A5 5 R AT 5
BRI Bt BRI SE AT 5 2 A5 A A% 1 i AR A 1
I, MIEERBIEFRYE R R E

o B, ARk AIRE D A D 2 - T
A ARAEAL A (LA ) — SO T
FEHWNERRHAIRe® . XA ER S
5, LA 2 R U RS, W
Bl X —BERY . AR S AR R th Ulih 5 Ak,
R LU IR 2, 3 5 U7 8 B 1 1 AR A 2 (]
A, e Rk B2 . 5 B RET BoA R,
SERIEEL . AU A HI 2. HA A (code )
BN, A BRREN T, bR T RE i
BEAh, AU A2 5 2 BOAURDS A e AT 5 3k 4y

' S

2
B8

BIEE RiEE

Fefid
e
K1 B HEAA RIS R MoN D RE B A
Fig.1 Six-elements and theoretical model of
six-functions by Roman Jacobson

TEAEFRE A Fi5 ™, Shannon 1 Weaver 7E 1949 4F
M EAE CIEREEAR) Rt il T35 4 Atk ik
AL WK 2, IEXHE B RERT A w5
7 T =ANZE AR, AR 2w, BT
FEWVATRE i AL 3R (5 8, B2, RIWF5E anfa) 4 i
MR U R S DLHOR 2T, RIS 40 fa] 52 i
30 B H AR R

T U BT G =1 e , AR5
EARREARUEAT 7B, Fe B D8 3 1143k A 1 9
AT T EEE SR, RAEHE T - PERAREE
ek B ERRE, WE 3.

ME 1, B2, B3 ATRER, Macieikiitf
RTE T ARG S AR TR ARE I o W AE S B,
T A 75 3 A 5 AR R g, G b AR 2 A B T
B, RESAFERRAARUEHE . XHRELA -1
BEZMWMSHEEN, Bt am ., EIRM3Cl
A5 R0 20 A% Bff 317 e K 19— ZE 455 G 1 RS 2 P L)
B2 B R i AT AT T AR Y S (]
AERTRRUAE O 0T I O 2R A R B S SCAR 32 2 (5 5 A
AT e S 1 SC Ak 32 Rt S 15 R PRUE B
AR,

12 REEREREREERZEANXR

W AT 5 R E BAL R 2R 52 AR, 32 AR
FET R0 DAY A BE B TR T PRI A 22
IR . NG, H— 1B A H5idie
REPELIFMAE A EER, #ks TR
BRI E B, ESREE A, RS Al
RN PN Tad fErp , 2N A IR B (M)
AT, o R A A

FEE 3 IR [, ABFIRES A IAALOD BAA BN,
=R T — AR IR R R A R Z W
KABRL, WK 4, HAFEEE RS0 sc 4,
RIRTH# F 32 AR A B rh L= sl A L 2 138 43 o #R
HAT UL, fERS A (5 B AR R A rp RS AR i, Rt
AR OCHEE R L W I AT A
FARTFBAR S A B e R ey

( 4R15 ) (4H%5 ) ( ##13)
ERRE-—- R - RERNES BB -—-E0
IR E SR

K] 2 Shannon Fll Weaver )£ & ik FE Rl

Fig.2 Linear communication model by
Shannon and Weaver

%fg T%f% ﬁiﬂ
BitE-—-FSERE-——EBRER-—FS IR
(4i5)
BR
CIRIE YUY ESEN Bt
Fig.3 Visual Information communication model



a2 161

R ML PR A IR L EAT 5 2 B 32 A A 239

i
nﬁ
(//’;:*fm é:;\\\\
! ! !

®itE --- FSEE --- BREW ---FSIAM --- BX

\\__)(ﬁjti) (__/
E

K4 PIEfE BAL IR IR 4 B R 1 R R
Fig.4 The relationship model of elements in visual
information communication process

T, AR AN R 64 52 AR B DA R 22 S ol IRl o, — 38 A
HAFFEAE M RFE R Y R X AR B, TR
A M 24 2R Z A B MRAE R G5, A K
FRAEA | AR A i R B AR

2 MREEEITEFHHATEGE

2.1 AEMRE X

Al 2 ¥ ( controllability ) 1Y ## & & K /K =
(R.EXKalman) & /T 1960 4E#2HAY, &5 HBITE
TS, MR TE RO e B R R G Z A,
MUE el e BRI Al 45, 8 THARFE AR
BN o R A AT AR R AR T A
fitt, AR, “FE—EREZE R, RERS T
BRI RAEBAT AR, P AR T R 45 F0
HE, sH—EmlTB, IR m g m imE 5B
AT PSR, HEmE R R G A U, s
PE B L4 T B AE I AR B Sl B AR E Y
VERS, A5t 38 70 B AR Jad 2 i g PR 25728 2 1
A, T SE BN H Ar

WA FaR T LR B, MLt ik it i 5 BAL A 1Y
T AR H BRI B T R A B AN
B T H A A5 7] LU A B OCBEAE T, X Al
WAL IR AR S A T AR — A 2 A B R
BE UL SRR — > BT W A2 R AR AL,
KT — 5, NS ESCGRBRGEMNZ T FREZE
M AEFE Y

2.2 FEMRERZITHSIANTIEEHEX

WLE BT LA EL B PP P A 45 1A 2% 1) 52 A%
B RANE R, SEBTAOAT 5 BN Fi PR AY R RT 2
RN MALTE B AR , BT B R 52 A% 4 fige
W 2 s DA AR R 22 o MNEOR AT MM, il Xk
AR A BB RE S AR IR 22 , M e (5 B A%
ISBYUHERG L, U T AT PR S DR AT S
2 AL AE AL A T2 G P B AT Ik
R H T — A T BE S S R A i e A R
ZIH)SEAR BRI, R 2 e B e AU AR it —

ia] £ SR RE T i, AT 8B B2 THAE At A S A%
KB HERRPE AN Ll P

3 WEMERSURFSHRIES

A 2 AT 4 A S M) P R A8 R e ) TR Al AR
HREANER, ERRERNBTAABE B bs, A0F
FOR M BB B0 iy “ =2 53
T P Y B AR S S AT BT o

3.1 HAE@

AT BT H B PE RV O OG5, Rk, AT
PAMCEZ AN 0 A1 BEAC IR T2 PRI 32, N4 TR 1
FRIKBUEFINE . BT E e et BERIRAS AT B
e, (HERAER LB B AR AR FIRY o IX AR A
2R, HV SR b R A R R i
BENS iR RTR BE RO IR P Oy AU B, U R
IR SRR N R AT AT I R . I 4 Pt
HMEL L, TWEBIEME RS f5Em (%5
M), EEER (FH), s OMRTIEER ). 45
SINA CFRASAT S ) M AR (RREXTS ). BT A
ICES 25 ZERA T T M, b 2 ARG i L oE 2R B
BT, Al Rt i A B 52 A MER A A 132 0 A
B 3E AR AR B R B AARA, R, TERORZ W
bR AL IR RO I, SR B RE A IR
o i R EORE R B, JRRCA DUAR SR, DIk
RS Z AN A BT B AL iR 22 , MR THAT 5 42
AR RIS e, Wi TR AR RE, X
S H H R B R Z — o BB 72— B Bod s )
it T B P AR B T 32 ABIA A, A B TR e
42 ) A ol ) £ BSLE B T ) D 1 A

32 EEE@

BT ETE LIS 2 B A& s ), mT L)
E A 0T 5 M T PR R A SR I R, B SR AL S
FRIRBIET X PE ., ARHR I 4, AT LUk BT 2 2 IR A8CR
32 BN BT 2R BE 1 32 AR AN BE g 9 T [ R
RS, PRI, LRV TR T AT A LLT PR 3 e e A
SRR BUN B

—IRYR R 3 ARG R B AR ABIE
B AL T A T AT U BRAF AR £ B R E 1
G b, WA B2 H WS, (5 R k%
H TR AR IR A BER AR B AR WA B R S 2
TEA AR R T, BT S AR ey T %2
ARAYATAF R, ST REMERG SR HOARIRE )y, JF DL
Oy A3 3 i e AT i Y AR R R L T g
XHE, ARYRAFM I BRI 5 3L R
B A5 J B A T, o 52 A BB A Al 114 RS R 4%
o

TORMARIESL A T SR EE R R B



240 fu, %%

T 7

2021 4 8 H

(BEX) KA HRLHE, MIRRAZH T2,
BEAE— D SCIBIR 5 0 — A SUbiB R Z 242 5, d4s
HE—DEHS 5 — A Z RS . R, AR
— M ARG M ESE R X ,” PI#E Shannon
Fl Weaver #2 I AL AR, XHMEHE# I L
HMEY . XPIERAR B AL TP MR T T
WA B SA , AATTIA A 3 A SR R T AN ] A bl B
B BRI R ok RS Wi, Wi EfEX—
By B AR A ) %) B A 32 Ak R 2E 4T 58 45 5 10 3
BRI, Z2MARFESZARINEIA Bk, 6
B, MUREIGEEE 2 2 AR TR, WU E B
A, DT U B 14 R R 8 i KRR B 1) 3K
—3
3.3 WREEA

PEROR 2 T B EUEAF 5 0N, RIfgRS, s
TR Z B B AT 5 A B T AL B S A,
BRI S 25, S S N A e SR
THEHERB N NARBRBIAN—2. Wik, &It
BT S G R R B BN, BT 34 T A
WHEZARMN S TR R ZAN, B A 4N
R AR ZS R, DL L B
FR A S L A B A A R T Y

b O R BRAE OB R T AR RS R
BAAFN 0, EIEEE . AR AEH. KR
ML IEGESEN WU, ARG R A SXT A
P B T EA . OB, B
TR SCIL Y, AR5 A A, AR SN e AR 41
Aol EwM AR . HL, WHE R X — B B ik
Tt AR, F X b B e A S ) DL K — S 2
R, 2T BEE SO U 2 T Sk, R bl
PR AT A B A2 A TR 25 ) PR ROE R B R
[, e 2l AR AN 25 SRR RS H IE TR & e, iR 2 i)
riit B,

4 |RFSHRAFTXEBEEE

B 00 O 5 7 B #0 f L s
BAEA, FNMBEBREIT R, 4TS
S5 L 5 5 0 A AR B 75 25 1 5
B 75 ORI I B (G B, 3
TR RIT A BRI 3K
41 U (ERMBHSHREI

475 LS AV S 5 LY, T LA IRLRE 7
B ORI, L0 0
B AT BRI R L 5.

O O R 5 200 3577 5 A5 4 A1 DL
Y 2R R, 0 5 B 1
it BT TR BT H , IFBRRE T

1, BT RRZI NG, k> B F BR AR A 5] 1 1
R 2E 5, N4 1 B R v A s v . Xt
e fal £ LTS R E5k, B “HEHRE—IR, #thg
B AT 2" e BRI - a3 E LR “T
G5 P LA 6,

AR S AL 0 B, BT DL EDULAY
OB DL T2 KRS 7 0 T b R R R B SRR
SR, SRR T B R ST BN S A R
) 07, X —FS 0N, TZ AT RA
il , JCEERES BETTH A BIVE R Rk AR, [R] A X il
I Rt 75 B Bl e A o v a7 24 AR B T XU 45 i i
FU B — [ LT S SO AT ST T ik — A A 32
AAEF B IEAE A, BEASIERZ BB % HLAE Y
v NIERERIES"S— S TTTTEY BN Fa v = R A ey
B, By AR b ahils SRR Z AR R TR ZIED
G2, T (AR 9 A i 34530 T R SE S TA 0 A X
FEAf, SERL T LA CYEMET BTSRRI A i B
KRR L, WK L, IS TR R
PR/ TR I, R T Sk, M2 ARRETE
e S s [0 P 5 B o B R, T SE B T i B AR A
KAk

=
(#31)

I 1 (R53) I ( #B55) I I

BitE - HSBE --- BEREN --HSUM - 2R

()
B

Bl s TN Rk I E A 3 B A 8 A A
Fig.5 The logical model of visual symbol
representation in “Clear” expression

'INM‘,mgwd' >

e ot
i, oiter !

Ko it - et
Fig.6 Alan Fletcher’s design



a2 161

R ML PR A IR L EAT 5 2 B 32 A A 241

42 “EERR” EAARFSHREAR

A LR TF 32 A 4R, HESi A a1 LB, JE K
R B IO BIVE H Y, AT LAS2IC “BRBR” #Y
Tk, HAFSRIMEBELRILE 7,

vt L R 2 PR AR R A =S ] b
WL S A X A i (8 L SR B[R], X AR R
CBEBRT RIBEAE, AT LIRS AR R R GAT L
S T 8 S A A B LSl A S AR R Sl R AR A A A
%o XA RIAT SRR “BERRIK”, R
{r B AL B E 10 PN BRG] I, G REAS 5 AL R AE
RSB A=Ay Sy o (HIKRR “BRBR” ARJ2 MR, Bk
TP AR 52 AX RE S VR R 1) Y BT PN, R DA
A BRI | R ERASCAE, DLA RS Z RTER Y b
ATEORRY LR RS, Bl AARE A F R
Ui B TR 1), LI 8

3K ZHL VAT AT ity T SR A0 14 A0 0 B BN 22 2 Ay
B OF 2SR E . RIEAE R PR R B . B A
JUrsEsE . AERBIT L, BotE US4 e R BT
%, BISEERE BOE A TAT S M BAIE, —Jr
ERRLIIERE SN NOIE 2D el IP S s W (ST
AR IR PE DL B o 93— 7 o T H A A FF 500 R Y
“BEBRT KRB, AFEZ AR A AN E R, X
BT T A T 32 ARBIERAAR, 51k 52 A T3 1R
dn I TC R AT M MR EE R o RO EERN b, S50 B

B
(;1}'\)
| Rt U {

WHE - FEEE - FEEN --HSAE - 2R

[

Bl 7 “BEBR” RIRMHSEAT S R B 12 A
Fig.7 The logical model of visual symbol
representation in “Unclear” expression

BT QU R AR L B E B SC T, fELEAZ AR
RS A SRR B BT A T IR
BT IR EE R, #R M MLk A2 AR AT T —
KRG EZ, R3] XA R R H
Mo BLBRIR” A4S R BT U U B R R Y
BRI, I R R 2 00 R IR S R ) SRR
L, BEMEA R 3 52 Ak 32 Bl A AT R ) B
B, ik A AL 3 B (5 B REAE 2 AR
BN SR IR

5 &%k

PR BT 2 38 2 B8 A5 3k iU SR 38
Z AN SZ RN B | OB, XS AT
T, X RE B R O ST TE BTT 5 52 A 3[R %0
B S S S 1 5 1D SR R I (o N8 S R A RA Y AP U -
PR SCHEE R . WAE REH AR T EEME, Wit
TEWRR S A SR b, BEBE S0 T2 A, B
GG 2 N IR, LA B & UL 1 1Y)
FT R, HEm L AL A ny B s, 8 il n] AR
BLE, EEMGEA S R, DO T H R 1
k.

AR USF T2 ARG L IAHLO B e
SEnh, BRI TS SRS B AL A R Ak B )
KR, VIR Fp oG 2 a7 SN PR S bk 4%,
Z N R AT RS — ROy ik S S R,
B SCRELVUEE M AT S KBNS, A — A R AT
S HE R AL ) R G ERAL, RTINS
B FRIR Ty S A i R AR — N A R L D
A, WNERZIHMABERE, AR Agenis
FUAS AT 48 = FORH 1, J5 P 1R AN TE A 5 1)
0 L Z N o R E H T ] 4 2 32 SIS ) R 2% 14 FR i 1)
S, ARG TS T e T3 R BRI A
AR B, SRR SE R N IR e UL s ),
b B R B ] R A PR RR 1, W5 ZEHEA T8O 1Y)
WS AT BRI .

WARKF T
L ICETATIL

P8 A [ S A4 T A1 A
Fig.8 Shigeo Fukuda’s post works



242 fu, %%

T 7

2021 4 8 H

MBI RESE—T TR, WR—TTR: . ZRE
BUBAFAERR IR, BhAmy Pk SOE R RIIARAS, 58
P BEAT IS BE R 25 5, i A AR P 0 AT P 4 5
F, IS EARNE S REA e QU B o Aok
AT 5 5 BE L 58 71 JBE X0 1 S A A 2801 3o 4 il
b R RIS T A P R R AT, R
PR LS ZARBWEMSS &, ME S BT 9EBmY
B A A 8 A — s VR T

&% 3k

(] FUER. BB WOPEBIEIML K WIRRREER
Hi ittt 2016.

YI Ding-bang, SHAO Hong. Design: An Introduction
[M]. Changsha: Hunan Science and Technology Press, 2016.

2] ##. HE -5 - IR AT HE A TR A 1 8
], BrE S5 ERETESE, 2000(6): 61-68.

LI Bing. Language-Sign-Communication[J]. Journalism
& Communication, 2000(6): 61-68.

(3] 730, ot L. £55 o S UL B AR A B
W TR 218 WFFE-LL “prasicit” ). A
SRR, 2007, 3(1): 95-104.

SU Wen-ching, YAN Zhen, LI Chang-fang. Application
of Semiotics and Cognitive Psychology to Visual Design

[J]. Journal of Humanities and Social Sciences, 2007,
3(1): 95-104.

(4] 5. P EIE I 2 oo R A R[], R A
ARG ER(GEAR HBET), 2018(6): 155-159.
HE Yu. Multiple Representation and Interpretation of
Patterns in Graphic Design[J]. Journal of Nanjing Arts
Institute (Fine Arts & Design), 2018(6): 155-159.

(5] sZHE. IANALG B2 5C TR R BRI BEFE (7). L st
KRR, 1986(3): 35-42.
PENG Dan-ling, Cognitive Psychology Research on Pa-
ttern Recognition[J] Journal of Beijing Normal Univer-
sity, 1986(3): 35-42.

[6] ik SC. A2 AR AN AT 5 R R S Sk )]
T, 2017(20): 94-98.
ZHANG Zhong-yi. Comparison and Practice of Symbol
Ideographic Oriented to the Audience Perception[J]. Pa-
ckaging Engineering, 2017(20): 94-98.

(7] HEEZE, BRI, AP a2HoRaTErE? A RBREROIR
[7]. 2006, 2(22): 50-54.
SHENG Guo-rong, CHEN Fan. What is Controllability

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

of Technology?[J]. Studies in Dialectics of Nature, 2006,
2(22): 50-54.

WRET. VENBHT R AT52 MR I B
AR, 2016(11): 29-34.

CHEN Yan-qing. Visual Semiotics as a Design Method
and Its Representation[J]. New Arts, 2016(11): 29-34.
WrEURRE -2 R, RIE- U RS 5B S (M]. 1R
se, Rhixefe, ¥E Jbat: RIS EIIE, 2003.

HALL Stuart. Cultural Representations and Signifying
Practices[M]. XU Liang, LU Xing-hua, Translated. Bei-
jing: The Commercial Press, 2003.

Wi, BB SCAAT S EILE AL iR B b 832 HT 23 A 0],
B RSB 2 M (GEAR Hikit), 2016(6): 169-172.
CHEN Hui. Analysis on the Application of National
Cultural Symbols in Visual Communication Design[J].
Journal of Nanjing Arts Institute (Fine Arts & Design),
2016(6): 169-172.

Wk, AL M S O B2 LR 5 It PR et P AR BT
TR T]. L TR, 2019, 8(40): 72-75.

YANG Mei, LI Hang. Application of Flat Vector Design
Based on Gestalt Psychology Visual Perception Princi-
ple[J]. Packaging Engineering, 2019, 8(40): 72-75.
R, AR5, RS UG B e S B 4 B
Y[I]. A3 T %, 2017, 38(8): 108-111.

HAN lJing-hua, NIU Jing. Application of Gestalt Psy-
chology in Interface Design[J]. Packaging Engineering,
2017, 38(8): 108-111.

AE- B2, = TR R R A R T
e [ ZE BRI JE AR BT 19 4 1 [EB/OL]. (2016-01-01)
[2020-02-20]. https://www.mutualart.com/Artwork/coll-
ection-of-thirty-five-graphic-design.

FLETCHER A. Collection of Thirty-Five Graphic Design
Posters. Taxonomy of Design: Selections from Thes-
saloniki Design Museum[DB/OL]. (2016-01-01) [2020-
02-20]. https://www.mutualart.com/Artwork/collection-
of-thirty-five-graphic-design.

e e, A BB A RIS (M) R BRI
EARAT, 2015.

FUKUDA S. Shigeo Fukuda Design[M]. Taiwan: Iwaki
Creative Co., LTD., 2015.

A EVII N 7 RS Rl AV R e WA T 2
SERESELT]. Tolk TRESET, 2020, 2(2): 44-49.

SHEN Jin-li, LIN Tian-wei. Visual Research on Expe-
riential Public Welfare Design in the Era of “Internet +”
[J]. Industrial Engineering Design, 2020, 2(2): 44-49.



