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Discussion on Data Visualization from Data Attribute and Design Logic

ZHANG Yao, WEI Dong
(Communication University of China, Beijing 100024, China)

ABSTRACT: This paper advocates paying attention to the objective attributes and emotions of data, re-establishing the
data visualization design model on the basis of data thinking and design logic, moreover, putting forward and extending
the problems in the design process, trying to find valuable and worthy problems, so as to avoid the design model becom-
ing an invariable equation, At the same time, the combination of the design thinking and data science better provides a
new perspective for the design practice of data visualization in the future. Discussion includes "data" and "design logic".
Driven by the differentiation and customization of the connotation of "data" and "data thinking", and based on the deduc-
tion of data visualization cases, this paper observes the key links of visualization design from the perspective of data
visualization design logic. Data presentation has various forms, and the design form is closely related to data attributes. In
order to avoid neglecting the evaluation stage, a data visualization design model based on the three stages of "cognition,
creation and evaluation” is established. In the actual design, designers need to participate in the three stages simultane-
ously.

KEY WORDS: data; data thinking; data visualization; design model; data emotion
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Fig.1 Data visualization model based on data thinking and design logic

2 ETHFEBEMDTEENBIETRL
REI R ST

TEBH AR AT AL B F T o, DHE I 2R
HETT A NEREZ , HAEA 7 E R A S 05Er
00 2 AR T BT, ) i A OV P AR
HEAT AR TR 5T, o O R s R AR IR
et 5 )& AR ) bR A s e AL
— A, [ Ah 2 Kaushik A T 40 il Ak Y
TP IR S ARG AIR o & e TR AT B R R
XHECHEEAT IR | SRR B T AT RE™ A i IR 5 T SO HL
WA o, TR, AR T RE R . Fn
—&, PSRBT E o 20 958 & B 25 7
RE AR/ NRIBER L Bl E 2 AR B, DLER
3t H b 32 AR AL B 15 I g 50 X RIE AR 2L T
IVE A R s RS ST, TERER B8 S T
s AT IR BB o 5 Al ) Rl T A AT

W, ZBOTHEZR K B g 5 e
SIS RE MR o TR AR R, I I T — A HE LA
B E R N2

2.1 AR

KRBT B R PR SRR 0" 2tk
SBYEL R T AR R R B AT A <k B
W, Wnf RO “RBLHME" Wk, PE APl Y B
AP0 A = Sk BRI L v T B2 SR TRl R A i o 5
FIF T SCTE LS Y AN A B, b &
IF) R AT OIS o B AR X ) A
st shas . PURSCR, DI IERIAIRA TS
B N IAREEEE S BT R, DI - mr
[l (John Maeda) B3 HY il AL R G M. H 5, fb
PR T ANl AU WA RO A PR TR R
MEH T H A R R P AR R —A e
T2 B R AL, 08 o At 0 A o A R L R I S B 4
(ULE 2), RTLAHERT Al i A A AR



943K 5 121

SREE, A5 WK B AT A A T LA

237

SR G XA A GRS TS AR AN T RE
MR AR, JF B B —Se s S il DU A, RERS
GG IR BEAEA R BIN o FET X X — R, i
AR G u AR R T L 0 o I
R FRIT B TRl B REAE , PRI 2850 v - 4Rk
&, PSR HRE (90T RE7E S — i A 4R 3
WA AL ), UK ST 2

M T HAE, BJad TP BRe@ e iifm, L
TR B TR L RS, TCIR R 5 U i 2
SHIZEE R, AR ORE AR o B E B
R S At F FH - Powershop A1) 19 52 H. 2401 5 1]
AL R GE o Ko [l SRS R 1035 28 A S 58 S il o
SERE PTOALR SR, 75 AR PEAS S IR th AR R
TFEBMIMIEO, B “BIPEE”,

=)
clooney
leigh heston
¢ - drv.ﬂ .
4 v
bullock kelly o) P
. O bogan g
hayek ECO o
heche ° =
guinnes .‘ P bergman g )
lagd . k @ horner
carpenter gershon O RESEARCFL_SFVELOPMENT
SUPPLIE - o ®
DISTRIBUTION firth gable
TRANSPORTATIQN taylor
~ (o ‘ ° o ©®
steiner nom@'“""“
- heg )
O osouoonc(kfstv epour | gong
XPORY . chaplin
YSTS russell ponnes
CEO
O MARKETING

ACCOUNTING

O S e

&2 i A2 B U4 S Y AT L R 58
Fig.2 Maeda interactive leader visualization system

2.2 g

BB T UL R 5 T 2 W et 0l
BB LR S T (R R 3 — B By
o AU T BLAT R OAEIE  ETTBCR 0P
RS SR BRI B A B BRI
s, PILLEM “HE) R R 1y
AL BB (e BB A
OB B B ATIG, HBSE—WiE
LA RIS 1, % 52 Ol 031 515 77
S, T LRI S0 B, RIS X0 F R
R (B BT S5 R0, (30 TR
SERMBIER T, (EFISIOREE  BHE RS B
PR
23k

5 3BBR VAN, R EE A 2 PR
SR R B e T 8
LS T VAN 35 AR 8 O 4 R 0 A2
TR AR MBI, 7 AT AR, WA — 43
SOl B 2 T AT A —— M8 9 P

BT FH P AR I P 5 0 o 40 SR P R A i 10 S B A e
eSSt SIS SR NN DN VIE -5 e i pii
WEEE A B A X, FEESHRGHER, B4, B
SRAE B B AT RO A . N, A BRi R 3
K P55 %2 ( GISAID ) Xf Covid-19 S 1E 8 R sh 4
FIRIAR TR, ke T o IR R L o %2 10 B PRAL S AR
FH P RE R B2 138 ol & 55 2 864, dEAT E 3
mE I R e, X —EB A AR AR R 5 5 W 2R
AT (A BRI, P S S v A A i A A
MNATRAGr R 2 A2, —JERERRIAR,, RS
(R Y FH P T B PR | S 55 B 174 356 Al DA 600 i s ]
B TR B B, (R 4R 20 A 1 A 0 T 22 A S
HEBRFEAREIA I Z AN 2 ). [ N 56 T 45080 vl WAL 1%
RE R 2D TRERE, IR =4 4
DL B3 T 50080 T AL B, AR B A SR Y
“BaE 5 T M, SR PSR TR A
2% RAATERZ R R .

3 HBFEMIHEXRHERIFK
Hgn m e RIER T A AT



238 fu, %%

T 7

2022 4F 6 H

FERI G AR R “BIE” BrBE. SCEEAT T B
AEAE N 2 U E P, AR B0 8 35 ol R i il LAt t
T34 Bl E v rP R 1 — 1 X — SE S JR T Lupi ™
Bt ) %l ASCE 7 (Data Humanism ), 8
N SC 3 SRR SAE T it RO R 8 R BE 7 IS N
KR, FORUIE AECR O B R R, A 1Efe

FIAE “BOHRAUSE . AL R RRR T ST
FLOF AP RS (L3R 1), Lupi 7 “Eds A
CENT SRR T AC—E ke, WHE
FES 1R n] LUVE T b R ah BT HE S I S ZE K
HEEE N BR A IEB I, DL AT Rk PR 1 I
(WL 3).

&1 Lupi 32 HBYEHE A S0 E AT
Tab.1 Characteristics of data humanism proposed by L upi

AT G/ REINI L3 45 KIER
— Rl T AL HEBCFREARZ TPEERRR X R A R B ERRRIE HOF
Bl NSCE RS TRl R o B AR 22 BA RN A

W&

7\

HE — B
S WA

P 3 Bl AR = i i ek
Fig.3 Emotional appeal in data and design form

3.1 HEMIFRER

HOHE ) 8 B 15 Ok BT X B A R Y i sh
SN, Bl —0r ZARGCR AR S5 Uik 98 5 e
FAL R8s, JFRIVE R —>TF TR0, 7eiX BLEdE A
BURKCT, WG & R AR 2k . 250 ( Stefani )
TG - 758 (Lupi ) BEATHY M) 1 4R i R0 2 il 1

0:"“‘]',‘ L ESETE S
i @a ] {;@ﬂ(:)@@ THUH
[OXI0EI0/0T ERIRET0
o ()0eo) e
0050500l

Id i { i (ﬂg;@ﬂ (R ERT

fFERWH (WK 4), BE kR K+ (Dear Data), &
WA F 8 MOMA WGRE, X Fpoy sRSLTF—Fh 124k
W7 Wt U IR T A AN BE LA
A IIER &A% 7, RIS ERIE MR “41R” ik
R, SRR N BB R PR S . FEX L, B
BB I 8 PR, XML T AR (A4
N5 AR S B IR ) A2 A A3 o by 2R
HAPERY . ERIRAY, 7RISR, Rl DLk B — e
T H T N B X R R 2 e 5 5 1 3 1 5K
ULt RN, BRI T, BIFHRIESE A
KiE T, ACERE AN IR T AR S 1
KRB, X B 5 R BLTF R A5
5%, BT A — R R BR T KB A8 T2k DL T RAL
PR RBLFB, sl S sdE, 22l Ak,
F T RITFIEA GRS RS .

P .
7 u "
- \ i b@ OQ. w
: o o
. . e . B “
3
4 ' RS
iy S “v q.,
& P
' D@ & - =
agy Blele . o
Oﬂ o bl
-’ =
o
o
O A
= st 2 a 8
2
f M@) AN
x . 4 \
Tr2Tlep \
39939

Kl 4 Lupi i) { Dear Data)
Fig.4 Lupi's "Dear data"

3.2 WL RIFR

PR RO H5 s rT Ak i A I X, 7 i il
HohaeryREs, =Sl s . P o517
J S IRAERRIE I &, BRI AL B 19 LIk
MAAERNFE R FRRIEA . BT Guillaume B3 T
iz s AT I (LE 5), EMSE Tt
W, BRIRCRT CD Ye#EMIER, 54 s s iy

I BUESLAR TR, FTH T 50 7KV B B I 4R 2
AN, ST EH IR, OB T R R R
BRI 7 1 B R AT AR S R e A S S, R TE
FIP RS, FELoE b RS A A Ak B 5 1 9.0
BN . S3Ah, X BT BRI ALGE , TR A B
H BRI A 98 0 v s BR A A B P, ] DU ZS ]
ek 77 30, RO AR Xt A2 Worn b B SR



943K 5 121

SKEE, A ECHE B R B2 B R TR 239

iy

K 5 Guillaume 1% 5iiz 5l APP FLTE BIK PG A A 2512488 1Y 12 3l L if

Fig.5 Guillaume from traditional sports APP interface to sports interface based on personal emotion/interest

A7 R[] 2 A VR T
3.3 IFETE

AR UBIESE BT I B AR LA SESE M E AL HAT
N7 R BRI RN, BT SR RS RROR
FIVECHE Tt e (17 IR RAE 17 SRRV B 17 1% SR 7
CROBJZEMT, XA RO RS T REAS
REATh— “ERERT. i, WfE5izg APP
G BRI NS LG8 T it iz s it , (e
FUEFIREER T RERS A Ok R AP AR AE , P 8 29
W 2 Eshizgh, JHRSCTE A R R . S
HWIFWERNTRIR - 7 BRI AN ANBAE A A, B —K
AIICSRARE AT F O AR | #E3E 5 R AR R TE Y
RFABE, 75— RS s S5 AP B, B
BT BRI R nT AL 35 J5 B ISR, L
LR B A T [

4 EFHEETFAACEERGATRMLR
migit

1) AR IRIEERIR T I BRIR] “2 0 3R S ]
R SRTE , R 50 ] B2 R B HEA ST sl ol Sk
SR, BT S RAMERIR ZLE Sl R A REAR , B X
X— [, 2R RIZAER T A N T 1B 5C
Fo N THEARMIRRE, B8 SHRIEHT 16
T I BV, RE AT RE 2 X HL A A
MEZ R, FFARRAENE T i By ——undE
T U o MEIIHEE 2o — 2N H R AR IR, Bl
VI 24 P o X — e AR A I AN 2377 A W] Y
SR, (RO B AR PO SR R AR UL, A1k
JHIHE Pl e O R TR 2 FU AR S o FAT, —JBeRY
o R AN T F N M T 36, i 1 B TR AEAS S B A
S TZh W, RS RE I B B A% 2 = T LS
ST A R R BT AEAE AP I, XA 5]
S o2 AL RS s 7 3, D AE R A ) A
I, AR B2 SO g 24 i 7= A e i e o 7R 1%
I FY 5 T, MR 22 4 ST O R B i
PR K, Bl T AR T EOR R H A« ]
JRESERINE S ¢/ I BN T Nk EL I 3

HONE RN NS SRS ¥ Q5 L) LA 3 = Qi D e el et
[ RRT LA fioh e 2o Fp i A2 o - ORI R L e p (o
DA 25 /AR R ) AR (] 55 o 25 iR 3 S B AR
(9 5 FAYE . EAO PR P PR S5 D, 7 o 2 ) B die
FE R LT 3 45 W (4028 “H . %", HF
AR A SRR ETATY, BRLOARIEARYERR, X
MRS , T H E] B4 3% SRR A TR R RE % S
FHRBEE 258 ). A S P T DASEE )
AT Bl T I 3 P T P e i 2R S
MTEOLT ) St s (R P A H #5103
SR RN ER ), ARSI S T BRI A

2) A (ULIE 6). ARG L BRI 5 65 B AR
B HAE PHL 73 A TE AL SE RO Hh o O RARRAE O B Bk
By NI BRBE B AR i AR AT, WA A A A AR )
U S I R AT E A, K P (LT A e £ F
T REFH G i—RE KA S LB ES S (3ha
S ). HEFELERIT b TRIALL R E

© 119 BPH
18:00
Q 839 BPH
H
"’
ouvzev @C D Fakm OR¥E
B s B )

H 7:00-23:00 7:00 1z:ze| 17:4e| 23 = 00

% 23:e0-7:00 | 23:00 3:00 I 7:00

IS SS ROWNIRE: S 4 €/ S E Rl ol ) ey
Fig.6 Design of data visualization interface
for personal heart rate




240 % TR 2022 4 6 J1
PSP B RS, JIr LI A% 3 1 15 BB Lo 57(1): 27-47.

77, HAESMGEMRECy 1k, Mue EJ5 0 HIE,
JE PG R R B, A S 4 Y (42 7. 00 Al
23: 00, FIP alARAETESRIATY Do Tl 245 240
e bR ER B SR, ORRH USRI, X
FERE B 2R T A 15 S 2440, AT #LA
KFE, AR T A BRI T — 285 R 7ER M
|75 W TR U WA E DRPISV AE: (X L Y11 B e A1 A - €2
sl O AP A v = A i sl ),

3) WAL PEAN B AT TS BB, @ RHEATSE
PRAgHE SR, WA I T URR LR i
RS 2] AR G B A5 - A L REAS B S I
H B P AN R0 R 5 T MR 22 e R A Bl LA
TE A S T AR R A & B RS, GBS T 5l
F A C LR, MEE RPN R
T T SIS RSE T A, B AR SE PR A B
fity 2 OO ESF 8155 357 5 AR 22 -2 AR A 1 B ) LA
R 2 T IR _E 1 B ———az B O Bkl SR A R
SEANBURY, XSO ER T S5 e R A SC A, s
1B BT AR LR, XA B TR T
T R TR R B

5 H5iE

AL SUEL ), R B A LRk
P, AERGE AT IR BE T 55 A n] AR A ) e i
Bt B BAFAE A o 01405 2R nT LA T e 2R 2 LR
S5 TE R AR HEFE SRS 107, P AR SCHR H A %L
Bl WAL - 58 i T H A T A 40T 7%
P AT AT, IR HE R B e A BT
il Z W3 P H AR AT 55, (H BB B R AR A
oy 2 EA RN SR B ST BB G o AR SO T RdE
AP 2 5, T TR T B R
B T2 3 F B AR QI RIIEAL, HAZ L
TE T BT BEAS A s R AE B A A B 3 N3R5
AR LSS Ty, sk S AT AR R B BT L
fiio RS, B 2 FE 22 5 FX 3 AFr Bl T AR
2k, MARERLE QT R, XRTESER B
ity BRE LAY IR X, PO 3R IR, —
B Be s AL T RE 2 B2 U — IR I 34, &
TR 2 IR, o3 0 R M A S S T AR
MR RE, SRR P RS MR R B R B
2, BT O B B A A R AE T S, T
AR AR AR B A TS S R

S 30k

[1] HENSHILWOOD C S, D'ERRICO F, WATTS I. Engraved
Ochres from the Middle Stone Age Levels at Blombos
Cave, South Africa[J]. Journal of Human Evolution, 2009,

(2]

(3]
(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

[15]

MR, TR, Fadsdl. ol nTAfb[M]. dbst: BT
Tl i R, 2013.

CHEN Wei, SHEN Ze-gian, TAO Yu-bo. Data visualiza-
tion[M]. Beijing: Publishing House of Electronics In-
dustry, 2013.

ELMASRI R, NAVATHE S.B. Fundamentals of Data-
base Systems[M]. Boston: Pearson, 2015.

ZINS C. Conceptual Approaches for Defining Data,
Information, and Knowledge[J]. Journal of the Ameri-
can Society for Information Science and Technology,
2007, 58(4): 479-493.

LIEW A. Dikiw: Data, Information, Knowledge, Intel-
ligence, Wisdom and their Interrelationships[J]. Busi-
ness Management Dynamics, 2013, 2(10): 49-62.
S, £H. REIEIOREE . Reik L),
Bk, 2013, 34(2): 10-17.

MA Jian-guang, JANG Wei. The Concept, Characteris-
tics and Application of Big Data[J]. National Defense
Science & Technology, 2013, 34(2): 10-17.

VAHEY P, RAFANAN K, SWAN K, et a. Thinking
with Data: A Cross-Disciplinary Approach to Teaching
Data Literacy and Proportionality[J]. Educational Stud-
iesin Mathematics, 2012, 81(2): 179-205.

EDA . Bl A B S A BRI AN E[M]. st
N R OR 5 A, 2017,

WANG Han-sheng. Data analytical thinking[M]. Bei-
jing: China Renmin University Press, 2017.

Rh, XUDH, skmess, S5 5T R PRI A s AT
AR IIBFFE[). (2% TR, 2016, 37(2): 52-56.

LU Jing, LIU Yuan, ZHANG Xiao-ting, et al. Data
Visualization Model Based on the User Experience[J].
Packaging Engineering, 2016, 37(2): 52-56.

PR, BEHORI S BH S T E TEEART[].
i, 2020(7): 16-22.

LU Ying. Computational Innovation of Design and Ad-
vertising Driven by Intelligent Technology[J]. Art &
Design, 2020(7): 16-22.

KAUSHIK A, NAITHANI S. An Anatomy of Data Visua-
lization[J]. International Journal of Computer Science
and Network Security, 2016, 16(2): 77-82.

MY, WIS, TRERRY, S B R RO T il
17 BHE T AL B TR R [ g TR, 2020, 41(8):
51-62.

SUN Yuan-bo, WEN Zhi-yi, XU Rui-ge, et al. Data
Visualization Design of COVID-19 Epidemic[J]. Pack-
aging Engineering, 2020, 41(8): 51-62.

STUSAK S. Exploring the Potential of Physical Visu-
alizations[C]//TEI '15: Proceedings of the Ninth Inter-
national Conference on Tangible, Embedded, and Em-
bodied Interaction. New York: ACM, 2015: 437-440.
LUPI G VIS Capstone Address Data Humanism: The
Revolution Will be Visualized[C]//2017 |IEEE Confer-
ence on Visual Analytics Science and Technology.
Phoenix, AZ, USA. |EEE, 2017: 1.

R A5 RBHE T 5T B AT AL BE A A 92 [ D).
B WL K%, 2014.

ZENG You. The Concept Study of Data Visualization
under the Ackground of Big Data[D]. Hangzhou: Zheji-
ang University, 2014.

SRS DR



