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Information Visualization Design under Cognitive Thinking and Visual Thinking
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ABSTRACT: At present, information visualization design has become one of the main forms of information presentation.
This paper intends to combine cognitive thinking and visual thinking to design a visual design that is more consistent with
people's subjective behavior in order to optimize user experience and improve reading efficiency. At the beginning of this
paper, the relevant theories of information visualization are expounded. Then the information visualization desigh model
based on cognitive thinking and visual thinking is constructed. Secondly, the law of individual subjective initiative con-
tained in cognitive thinking and visual thinking is elaborated and the design strategy is proposed. Specifically, the infor-
mation level is optimized through cognitive thinking and the display form is created by combining visual thinking. Fi-
nally, the design practice was carried out and the design evaluation was carried out to demonstrate the viewpoints by the
example of Ganmaoling pellet drug instruction. Information visualization design under the guidance of cognitive thinking
and visual thinking can effectively optimize users' reading experience and improve their reading efficiency, which is a
feasible path to assist in optimizing information visualization design.
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Fig.2 Visual design model under the combination of cognitive thinking and visual thinking

2.4 \HMBHESNREBENERARLZITHET

1) FHNRELEAfE B, AR TE B
il A R 2, EL R — 20 A e L B9 15 B
S FRAY o AT LA RS G #E 4715 B 2R e s
BIEZ,

2) ML SE B HESE 35 e 3. e B4 T L
ISR e, 178, ANRPSEAA7E R,
A AL s Bt r T3, A5 BT P R IR BT i
SE I BAF RZ P P IR (AR R ST o RIS
TSPz, JFHA N,

3 ETINMBESURBENERTRL
it R
3.1 EFINNBENEERRE

311 FHENRSELER
FH P B AL 2300 A Bt A2 MGA

ARSI ERENS, A LTk 4 M55, o
WIESIETE R ORI E R TR
SIERER . ARG B . TR AR
PEHLfR DR, IRRGE . TS, #3658
Pt AR, DORIPEIES . #hFETE R LS R,
PEREM M, B2 FRAE B e =

&AL BET R B A B ME BREE i F  TEoR
S AE BE % X FhEYON AT LB TS, UL
Kl 3. BlRda e b v a5 B e, JEH S
DIFESI R A T B S A B o SRR X N A — 2
RAH R, XFRAE Bk [0 B S e 5 8
TREFTE RIS ERERS, HARWLER, H
X} AP AH S [ A — 2 B 25 o D78 1 O R 28 — 24
FE ST R T S A RS 2, ]
e T IR AR B R,
3.1.2 PR IR S e AT

24 2K PR I B 92 B 5 5K %A B e P



220 fu, %%

T 7

2022 4F 4 H

M 22, I EHEARIAETE BALAE b o BAARORTE, TEEL
REE WAL, Wz MRRRES R, (E5]
EE G, AR P e PR bl A T A
REIITIEE  A7 BT AAL B[R] il 2 222 TP A5 2
St INXERY, Bt E AR B AR,
Aok B J SR AT RE R T E R AR R AT Y
WO o WX —NEE, AT A PR B, B
AN [R) LB P AT 3 AR 09 D) 15 o , Bk — i 2 T H
ABRSE X RER

Y

HLAERS K2

B P B9S2 PRt ROk B i s B2 4, IF 58T i
feidit. (5 ST AL P s B R AR WL A 40 5 H
AT, A APP LA & B
Uil P S, AR R R BRI R, —FHTLiE
TENE Bt EAATEROR I 22 5%, WLIRL 50 X
M2y B, TR MO P AR,
2RSS T 1 BT SAE B P, 9 LA 2
[(REER2NIE D 5 a2 WER 298

5 B4 1E

BIEER —— > ZRXE WHMESIE, LAPEURIEEBEASERER

iy ORNR w—Em

TR E TEIE e

HEEIE

MNEBREAAXBIUESEX, RAPBYITEKREN

FARMBER, BEXBREXEEE—ENHE

BRER, FHREATHESEX

K3 fFEZHILETEZERS
Fig.3 Information hierarchy matching attention system

HLE
BSR A F v

(R P ) >(52 5 R (0 B L e —> (18 B R 30— (18 B T s L i)

R 2 0
1 R L B R

K4 {5 BT P s B i

Fig.4 Design flow of information visualization client

B 5 HEgkdEsg APPSR P i (10 ot
Fig.5 Welcome pages for different clients of a photography APP

3.1.3 idHlRESEEA &

CACHLEE S & P B B IR, BEA
FERB ] TAEJS W22 71 o ¥ RS EETEE B4
AR ) RGO A2 R R MR = R e R (i
1CIER ZE AT SRR U BUE B B A5 B IE A 30k
it ), WE 6, fEfEE AT, B KCFREE

BIRIRHAL, PRI R S i fE B, e [R5
TN DA B N U S S =y £ AN TRR VA DT S8 B8y 4 (A
TEFSRE BAR T, AR H# L, 112 IEf Rl
. KA EIE L2 RE F ol T 307, Xtk
FE TR BT AL BT R LLETE b £ 27 AR R
60% K Sk 2k, Ba—IF 2045 T3 A N AR R 1
8 MUY,

1.00
0.95 -
0.90 -
X 085}
ig 0.80 - e
E 0.75 1 e )
070" g rsem ntmen
= 0.65F -e— Word 1s
L —&— Word 3s
0.60 -0 Shape 1s
055 -4 Shape 3s
0.50 1 L 1 1 1
2 4 6 8 10
REARM

K6 f5E7AE. BHESICZIERRZE R
Fig.6 The relationship among information capacity,
time and memory accuracy



4 43% 8l

SRS, AF . DR 4E S IE R T 4 B AT AL it 221

3.2 EFHmBHEPNTTHRLEE
3.21 MR

NI P R 0 T — & BB 2 2T 15, AR
LM SFEE— PRI, 7ERIER, AN—Bmi
AWM ERL . H BT H—RAEAEEL L

H, MR ARE S, AR T AR i
L, R SRR R B, R EL,
W 7, 325 k& T BT AR AR SR et , RIiEE S
AT BRI, 5 BZ ARG AR T
B, EFB R BT AR, A RGR T
el 1 JEL 2 5 | A T

HE+EmE

K7 P B A L i e
Fig.7 Visual process of user reading

3.2.2 P WA &L

gL “HRLASE”, AR B S i AR Y,
R AT SR 7E K AR BN AR W7 = 2R (g 1O 2
Bop 5 B, A28 K 51012 9 2l TH A1 351 7Bk
RO, B XY R S A B R ndE
FH O mF, AMISBAERERE . EMEES, W
I, 7EMF BTk it JoR mad B8 0™
& 75 1 AR 8 28 56
3.2.3 WMuEs it

FETEHE BB, AMTS T SRR 5 HALE B
TEIE 2 A DX A A0 A A5 o IRSE 58 e FR L
B 3P, il R R | BKIERAS KR /NRE
A, UL 8. TEfs BT kit nl A M 2
KAETFCARFRIR T, $ETHH P X S5 8 A AT T o
PoE AR BT LR 2,

| mswszigit |
|
| | |
| emxz | | xowz | | Emez |

o000 o000 oxo

K8 Mans it
Fig.8 Visual highlight design

F2 URBETHIZITERE
Tab.2 Design ideas under visual thinking

AR ] i 55 1t H
TR e I b S |
Mtz RBIEDE RO @R TR
MAEZEH RIS SE L AT

4 @it
41 HRGEABHRIK

PR RURL UL A5 9 41, SR I B T AL Y 3
TRk 25 UL R 1R S 2GR B AR, B
PRAEHT P RE DR | WER s licrg S5 B it i
WEREL, BUA B2 R UL 3 R 407 R 3, B
Z ARG, R, T RUR SRR A

1) BOTBF AR SR 1 25 i il I 5 i i i
RRRE, WIS TR i Rk

2) FEFRIEAEM, T HH B ARE
KHYEEE

3) BHICRAWEW . SLEEREEL, AE
BERCRABE,

4) 5 BIEZ IR . A F I 5 A 5
SO BE, P RAG B B AL 2R LAY RS 45, 20 dh il
PR — R A B AR B 170

AT UL, X 2 i Ul A5 AT (5 B T A B3,
S P IR — R R 2y

42 HRGEABHEEER

FP A TEEHLRE S T P @K A9 20K, il it
JE, B AN AR AR 25 i Ul T A5 45 A
W25 TR SCTESE, AR TP, WA 9. it
et 3N RYHANER LR BRI 8 AN,
PIPRIER:— 2 M5 B R B R, WK 10, 5% 1 )2
YOEAMUHBIRZEE, EARE AT .
5 2 2N R B B 3 RYUNANEE R,
e T2

4.3 Muigit
AL BE T8 1) £ B 5 B 24 Ul BH 5 9 45 8 T JL
feiseit, WK 11,



222 f % TR 20224 4 A
heEEiE 96.12%
% . SEEE 91.86%
Y EL Toh Lk RERR
Y‘.. S ARANENEEANES TREREN Z<§}i£i 8612%
HRIARER 81.57%
B/ EHE 79.49%
Y EARER 67.95%
HEBR 43.63%
RS HIR 33.78%
A& 21.06%
L= i ol |4 18.54%
PATERAEHAEXS 9.81%
e BEAHEIT B H 6.31%
— PEa L [ 2.69%
| | 1 | | 1 | 1 1 |
0 10 20 30 40 50 60 70 80 90
P9 JRRE R IMURL UL 5 i) & T 2 OG T BE R AT
Fig.9 Investigation on the information attention of Ganmaoling granule manual
RARGH. ATEEIIBNLN. K. RE. BN, BAEHK: BERER TUERK: ER=ARLARLET
SRIEHE: GanMao LingKell zmmuf :ﬂlgﬁf}%&mﬁﬁﬁuiﬁﬁn&mﬁmq
AR TRIOR (R, —ASR L SRBE. WHE. W NEE. NZREED. ITRRREBL. £R8E: A AR
BLAES. SRS KAINARAD. TLEE. EE. 'm!” ANIER Elﬁlmf::a\;rwﬁ:::?ciﬁf:yw (0759 83330888
0. B%8. KAARAKLSHFEHERS. ERNABREERFEOBN; WA RET RRREEEEERERRE
FEFEHRFL2ERA. B, BRFER. £4. HERY.
HEGLQRERA. CREERA. SRE0% EFHEFL44021940
FEHERKAE AR E AR ERRE
FRANBRASASRHELNRANBES 2019458226
. BHRTLERA
BHFEE. FRENENE. SXSLERNFIRBAESRA
2ABRARELHA [<Eo
BAMETASEY. & AERSEL. SRl RRIEREEE
EEER. EAES. 8. HEENE HAR: SRJVK
ILE. FEEBEREERES TRRA reR
BABREERERE, RERNBEIGH, FRERRS
NERLYERA, TREREHA
ARMRBEXTHRA
LEBRERFANLP A
R ER R RN
AEERARGH R, ERARNREABENRET
2020/2/8
240A
SREMAARKHR, SMNEBENER
d EHfER, EE
K10 T PR R R BORE U 5 915 R JE R
Fig.10 Information hierarchy of Ganmaoling granule instruction based on user requirements
44 BT W], HHE T I iese A S PTRE R
10 ) S BT M LI 3. DL G 5  5
. S gk P TG - L } : ~ "
R 10 AZ 52 PALBITHIBLIT DI L T P O T2, P P
4.4.1  FTHAPERAEA 1 2B A5 BAEAE IhE R . ik 2 4180 B3 BT IH 24 5

AP T B T B R AT A AR IR
%D}SZM CRLHEE, JFA U P R BRI R B TR
Ho FIERANXE RERE B2 EILiL . &5,
Wik, 7320 2 MK/, AN B NG 5 L (¢
M 1—5) BEIRA LM U4, IFC T B 58 4 it
FRBTFESR AT, 25 2 240 (4 6—10) [RiEHT Y

wéfﬁﬂl%LwJ”’“IjJ EXIA A S LA RN 3 33
FE, IR PHARR A, W3 4.
AR B B4R BT AL B R 8924 f i A5
BT BA M2 S Ul A5 29 T3 U3 it e] o 7258
SBBEANOLR, EREYE T —FZa0nfE . A
FORBMALMS , SE T s R



4 43% 48l AR, 4. AR ZE SO0 RN MR BT Rk s 223
E¥ *"'HHHH w244 A
mn E P4 l “FEH 2020/2/8 ?
BEEARERERNERARES RS THRARR
RAERE
RIONE / —RI0E - / —RER R R e e e
BEXEE ) o
D
ARNBRREERBEOMA, KE, BE 1ogo s/ & BE IR 10%

E HLYAEEEHR
T = 23
-]
e
ZamARREE R i
-
BNGMR. BHR  PEANARESW  NATRARA 6. MAaS. ELNA.
Ser knan 5 o -
TAREXNRR i
%
b R 3
MEARWAWOE LN EEWHEN  WASRREEN.  isameamn,
FRMSRIEGR  sEemerEn  Sommmoern ennaan
EEmasTER B
i Uil 2] HEREBME B4, ﬁﬁ¥! Pﬂtﬂiﬂﬂ
PR L BAERRWENE FRERA WERERE £2, HER!
pH
;1~ RR

I NI R S S ESRIE N A
Fig.11 Information visualization design of drug instructions

=3 FAMNK 1
Tab.3 Usability test 1
gL gam2  gam3  pam4 g s
)Rt A 1 min12s1min30s1min24s1min16s 1 min9s
e a7 o ghme P9 w10
B2 46s 51s 39s 56's 47s

x4 WA 2
Tab.4 Usability test 2

L B2 B3 w4 5
FEEAH] 21s 19s 25s 28s 23s

w6 B 7 B8 g 9 B 10
FEEAS ] 9s 11s 8s 12s 12s

4.4.2 FTEEEHY

R AT BN 24 T P R AT
i H = A RS I, 1k 10 AXTILE TIEMY, Hirp 9
NAETHE, TARE, LALSETE, WA 12,

K12 25U W& I B A

Fig.12 Comfort evaluation of drug instructions

5 #iE

SCHOAAMR EWRE S AT, $21 T 8 T
VBT BT SR IR A8 2B, BN PESCHBTE T
DA S B R b JEL A X 2 T A 1T B S M i
A BRI =B 4T T A AR AT A Y AT A
ESVIN

TEREG 2 ERRHRE ST, itk (s B Tl fk
DI RS o B, AR A AR B | B Rk
FR AT 5 T BT H R IR 5 A AT A R A DGR
AOERTE o SRS R B 4k 5 SRR B T Ak
Mk BA —E Bt .

2% 3k
(1 M. iR E R ey, Tk TR %
2019(1): 1-8.

LIU Guan-zhong. Design is the Practice of “China Pro
Ject”[J]. Industrial & Engineer Design, 2019(1): 1-8.

[2] FHHamd, FMT, FAAZE. K12 #H APP {5 BT #ikik
HAFSE[]. %3, 2019(1): 138-141.
WEI Yan-li, SUN Hong, WANG song-gin. Research on
Information Visualization Design of k12 Education APP[J].
Design, 2019(1): 138-141.

[3] MV, RM, REA. SRS TG M5BT
MALBLTITFE[T]. L% TR, 2017(10): 1-6.
SUN Yuan-bo, SONG Zhou, ZHU Chen-cen. Information
Visualization Design of Vehicle Management Services
Platform[J]. Packaging Engineering, 2017(10): 1-6.

[4] Rik. B BEEBOTEes R BT AE R I, 2
A5 ¥ITHEEE), 2020(10); 137-139.
SONG Da. Application of Information Visualization in
Book Design Teaching[J]. Art and Design (Theory),
2020(10): 137-139.

(5] kEK. fRE AT AL Ay S2 BRI T R
Jest: JERTERR 2B, 2013.
ZHANG Qiu. Research on the Application of Interactive
Visual Elements in Information Visualization[D]. Bei-
jing: Beijing Institute of Graphic Communication, 2013.

(6] EM, P 5 BT AL B R AT A ) BT SR
RO IRIR ST, 36 TR, 2015(20): 8-11.
WANG Xi, XIN Xiang-yang. Research on the Impact of

i T [ D).



224

il %%

T 7

2022 4F 4 H

(7]

(8]

(9

(10]

(11]

[12]

Information Visualization and Knowledge Visualization
on Medical Decision-making[J]. Packaging Engineer-
ing, 2015(20): 8-11.

R, XM, skmels, 5. BT H P A i BodE nT
RERIESE[]). A% TAE, 2016(2): 52-56.

LU Jing, LIU Yuan, ZHANG Xiao-ting, et a. Visualiza-
tion Model Based on the User Experience[J]. Packaging
Engineering, 2016(2): 52-56.

KA. BTN SRR Y 7 i R 3 B REH[D).
= 2 HELTR A, 2014,

ZHANG Shu-tao. Intelligent Design of Product Image
Form Based on Cognitive Thinking[D]. Lanzhou: Lan-
zhou University of Technology, 2014.

TRASE, VFEMR, ¥ %, TN B YRR A DR e
R EERNEA[]. VLRI, 2015(7): 116-119
ZHANG Jiu-mei, XU Wen-na, LUO Yun-rong. Model-
ing design of Sanitation Safety Scooter Based on Cog-
nitive Thinking[J]. Journal of Machiner Design, 2015(7):
116-119.

Bz ML A% iR e v R 4R R BT R[]
fu3k TR, 2020(2): 291-293.

YIN Shi. Innovation and Exploration of Visual Thinking
Mode in visual Communication Design[J]. Packaging
Engineering, 2020(2): 291-293.

EPH. BT R AR A P S R T B Y —
VAT 55 8 1 B vl LAk o (9 [D). Bifg: AR TR 4,
2015.

LYU Yang. Research on Visual Design of User Interface
Information Based on Visual Thinking[D]. Shanghai:
East China University of Science and Technology, 2015.
2R, B R T R Y 2 H L K BT R e
WEE[J]. fu2% TR, 2020(6): 157-161.

LI Jing, WANG Ting. Design Strategy of Preschool
Children's Furniture Based on Visua Thinking[J].

(13]

(14]

[19]

(16]

[17]

(18]

Packaging Engineering, 2020(6): 157-161.

VP, BUE, AP, TARICICRE S R r ik T 24
RERRE A 7™ i S BB R RS [J] .26 LA, 2020(16):
83-90.

XU Xiao-yun, ZHAO Xuan, FU Xi. Research on Inter-
face Design Elements of Elderly Intelligent Rehabilitation
Products under Working Memory Mode and Method[J].
Packaging Engineering, 2020(16): 83-90.

7. MREALBBATHM]. B At YIRS L, 2002,
CAO Fang. Visual Communication Design[M]. Nanjing:
Jiangsu Fine Arts Publishing House, 2002.

VAR, RO7. BT R 4E 05 BT AL BT[]
fu3k TFE, 2011(8): 11-14

XU Shi-hu, SONG Fang. Information Visualization De-
sign Based on Visual Thinking[J]. Packaging Engineer-
ing, 2011(8): 11-14.

g, AW, BB, 2P AR Y it
WEFE[T]. 2 TR, 2016(3): 159-163.

DENG Xue-xiong, WU Chu-zhou, XIONG Zhi-yong.
Study and Design on the Security Monitoring Software
Interface[J]. Packaging Engineering, 2016(3): 159-163.

. 2R E B B TR R — D
1432 A2 AR A BI[D]. LAR: PY R 2SI K%, 2015.
HUANG Yue. Research On Infographics Design Method
of Medicines Packaging: A Case Study Of Elderly Users
Medicines Packaging[D]. Chengdu: Southwest Jiaotong
University, 2015.

Hemn. A5 B AT A TE AR R A5 24 ke rh i iR
HID]. A AT, 2019.

GUI Li. Design and Application of Information Visu-
alization in Elderly Drug Packaging[D]. Hefei: Hefei
University of Technology, 2019.

SLS . DA



