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1748



P A

s
/ WitHR /
7
FEADE
g
~ BRI
5 BELRINK
I
@
it B KE
i
, T
PN
7
TN FECRIETS

Bl 4 PR Y AR

Figure 4 Analytical process of the Ergonomic Notation System

S50 AN RIA. AT 1485323 1]
AISCAR, AT I3 1 I 2% 225 18] A At o4 i e Bz
LA BB fAr iz, DLSEERm 84T alik, LU
LFTR AT IR, RBAVRAGEREC R, TR (E S

=P FERRIRIRE. ARIGUIE S, 20Xk
RS TR 2 AN BRI G, Horp, ZofRas ] i 5k
Tli s 1o A % Bl B R LV AR AR 25 1] A il
2, DU I35 () O PR RIS 2828, e A L Y
SHSRH. AR 25T I 225 Ry
SR RV OR R Bl 7 225 SRl K, PT S I 1RI2.

SO N RS 2. XSRS 25 3 b
MR, VAR AMNER I — 23 (A G i 2R A R
MRIGGUIIE X, LOPRZ 8] A A1 4 5 THPDR 2 18] 14 2
GHIRNN AP VAT AN INE I

Xt 2R3 )

D, 1

Sl:kll:kd_o )

%F (1

;9

X, DASEPRIEE, doy OIREE, voiZas [ i Ay

e ION FC R B, B ms. dos k5 TR REEAH K.
dIUE ] S 8253, HARHERF S S uf s LR BUE. K
FAOIERR KR R H AR, T AT AR AR ] 1 5 ik
TR, A2 1] IO R K FE T ) PR
eSS

F A ] — 25 B 28 1 A4 HE 5 10 A5 i 5 =2 1,
DR T ot L3205 2 T 00, (A5 ey 5 T 26 D7 1)
LR 4 T ARLS, R 26 o

A —TRRZS ], AR, K HE R K
AL T — A TS,
S,=kt,=L H, ()

®1 SEHEE

Table 1 Reference table for v

Yise v (m/s)
EH AT 1.20144
T A 1T 1.00™7
3% T 1.2519
TV T 1.331%
3% L3 1.15%4
T T Bk 1.05*
25° LA HERE [ 0.8014¢
350~4500k BF 0.50144
F2 SEHEEMK
Table 2 Reference table for ¢,
Yt G2l t, (5)
- ﬁi!ﬂ%ﬁ =1800"""
Tk =3000™"
USSR L% PN 42 =1800""
HHLY — 7200~9000"""
BLIZ3AL — =7200""
P& Trxa — =2700""
F3 SEHRMAHEE
Table 3 Reference table for d,
235 (A TR JUEE Y (m) dy (m)
P >2500 >20
i 1000~2500 10~20
LR 50~1000 3~10
i 2~50 1~2
{4 2 <1

1749



M43 0 & 202568 %6745 %164

Keh, O HOOI RS LRI, Ol (0 s

B HRR 2 [ ) AR — 26 3 5 R AR )
AT, VISMEREIE RO 5.0, Ta) 328 A3 7 1) )
JTEFEF90° 77 ] 5 | B8 MMl Ox. Y TAPIRZS [A] A7 AR S
PRz 36 T A N — R AR B, e &, &
B RIURESRAE, WDRERR SR A A AR A AT L
AL LIRS ORGS . LAO6=360/n, neN ) K FiIHE
SIS, W IRTERRZS [ A 2B TE X3k, A4
SR MBI L MM, (=1, 2, 3, +++, n),
ol L B5E M.

BCREAS 28 B B X IR B KM K p =

Max{|OM|,|OM,. |}, i <n
IR R

Max{|OM,|,|OM||}, i =n

P ]
L = AL A
P ; d0+ Z}do]a (3)
HE 5

kt,

H,=— . “)

SR

i=1 do 2

LA F R, T S I R G A
A7 HA K PRI, BRI gy, W AP
LA LB T B SERA AR 1

S S ARSI B . S
YN ERIIE 8 5 (e IIVE A TN |
L MRS, RS A JOm A PR e, 75
) A PR g S I, DA B
FOf AR B2 0 RO S (0 IR FR

R 3 PR T I R (725 W 5 5 L
O ) A b, B B A 2 5, 4 i 2
S LSS I PR AL

3.3 piHgsURA: bR R IR NgEX Rt

o EeiE S

NS E N F Rl a3 A
X3 2 AR B UK R, T i il s AR
S, BT A (] R OC R AT HL A AR Bl A I L
i M LA ahe, PR - 2R T T R

PLUF A 20224 B2 R R LR IX g 31
FErh, 5 v R WP I FH el A TR .

1750

331 mRE

PLAb 5120224 B2k 57 11 38 K A 37 6 e AT
E12018% B4 B3R X B /R V6 W37 IE fE R B, 3T
N PR R R P e LR 8T

RS vy A A A AP TR, X AN ) 453 32 BB
FIFEREIHE . TS R R B R T R, S %0
PR dy=20 m, Z7% BN A E 0=45°, HLB R EU=15, 1%
B H A PR P ey (151 5). A TR B 5 310 B /R 52 7
ﬂ%ﬁﬁ?k%ﬁ%@gﬁ;ﬂ@@

P, W EEA T, SO AL
Hoh, fEs RN R T, H e A R T
U e S BN i A A7 AT Ik, AT R B P I 3 T A 54
VLSl G ettt ESERbET K m, A HA TS
] B BV L, A A Ve R A DT B K, B
JIETE H B 2.5 /NI U B3R (2.5 /N ) HE 2
W AR H AP e 2.5 hUd b, TR o s i 4 41
PEORYS. Qg i e A5 0, R e A b 1 A
SEIF T E2~3 by M A PHRSE AR, LEEm
BT 2 FIR 170 ming ZBARCIRSE AR, R
T R H RN TG Sh K B TR E2~3 by ),
332 $RE

PLAE 5120224 B2k 8 L3R Kl i R i e b
“EUNEE RGNS PO T R PR 205 R iRl
. anE 7R, TR ER A R A R -l 5%
P ¢ AN i N B =R NN (R Yy s A O =R o'
TR s H—, = s A RE A9 2R T
g, HT, TGS a7 3600 e Er, A UnfaRE
T S A5 B e A AR G

3 3 X 3 ZE N PR R P e A TR, B
RN d=6.4 m, SHHNEO=45°, HHIFREL
k=5, LN S B ey, TRAEHE, PR UMM T
PRI A A ) Fhas i) Azsa] 5B4sE], Al ss
[ AT R, AR HE A 2 A e ) SR Y TG Bl g2
H, AZEIRNEAEE K, ATLAEIEIRYE . . YR
SWER 2GS, B EERA —Ema, &3,
AR ARAR K, [FRER] LIS L FGsh, {HB%S[H]
ST AL 1], AN EA TR ZS ).

AL 3BT ZE A N 2 AL T VR AR, T
TEVR SN TIN, A A E R I, FRBHE R K
BRI AR . NE 7R LIE T, E1R, B
23 [ o AR P s B K, Jrgéarh, A%sfalh
MR, MR35, R T %L



P A

o

 BESBIIER A, SIS =
1/ b =
1] BE v HITREERE

do - @R S BN
R SEZHRv (mls) BERKL(S)
EBHT 1.20 =
FHEME ST 1.00 =
3%IRE TR 1.25 -
T%IRE R 1.33 =
3%IRE_HIF 1.15 -
T%IEE _EI7 1.05 -

25° DU _EHEA 0.80 =

35°~45°40 S %KD 0.50 -
L= - 7200 {
BIER - 7200
BEBLER - 3600 —
ERBRBE AR - 600
=INBB R AR - 900

B S b AR R

Figure 5 Ergonomic notation for Nodic Cluster, Beijing 2022 y,ficq)

\/

N

@\ )

1/‘{ - SEBRIES d,; TESIREEE
|

ys

- BE v HTREREE
CER S Bk

dy

b7 SEWR (mls)  SERKL(s)
EREST 120 =
FHEEET 1.00 -
3%IBE TR 125 -
T%IBE TR 133 =
3%IRE HI% 115 -
T%IRE 1% 1.05 -
25°DU TR E iR 0.80 =
35°~45° 4R _FHERE 0.50 -
Zre - 7200
PEll=E = 7200
BEBHR - 3600
ERBERHIRRE - 600
FINBBER AR . 900

Bl 6 B/REVTIAE R S A e

Figure 6 Ergonomic notation for Nordic Cluster, Pyeongchang 2018 ypgjeq)

1751



2022 6 8 $67% F16H

& 7

R syt

lHJ‘lWH\_l'\ﬂI[[n”l H
Iy, i

|

ssssssa=se]

YoE <]

i

LTI {
Uleas Um,“ i

)

v
- 5 L
=] jg 1
ey :
e
AREEE s AEEEEE AEEEEwE
SRR e s—r
= ‘ Lﬂf
= i
8 S FR—
ANEEIEE s AEEEE s AEEEE s

1752

N T ARR A3 R 7 ZEXT L

Figure 7 Comparison of three design solutions for the peak club in National Ski Jumping Centre



P A

HBZS (] 5577 582 AZS (8] 1R o S RE MR 5 | TR B

g b, BT PBAGE D7 520 52t Tr 48, X3
Jr%&, — I, Jr S22 B A —R—/NIARCIR S 6], GRS
N 2RI B; J3— 7L SRR I REFIE, A
23 )75 T BAT T 22 s o n UL, DR e A2 ) B 5
NG YEA

4 R

ST N PR T A e — b S 2 T e i ok vl 25 [ 5
RGP R ABOTRY:, BT PR AR
B VRIMGE P A AR S Rt AT R s
[F 5t B T F R R BE 1 .

GRS EPNGUE QTR HLEN g 91E S N S & SN S N
(EE eI S (NS MR = 2 b EPO R 8 R HE S
I3l T i i I R A R AN [ JZ2 90 1 R S AR S s, 7
Z5 (] A X SE RIS [ B Jm s R T S
AR

PN NI PSR N E:S N N
T MR B S B U B TR AP 2, BB
REREH] TS (A it A id e, R feas R REXS 35
THE R S

TERR T - SR e M N —— == R 255
T, ST TR AT EORAGH ). AR T —FhiEr
S 5 2 MRS ROBF . A B TR i 14 2 T
H, el LU GE R T LA A w2 A % 0L
MAPERYER 23, LLEORSHERY 7 UIRSF T3 Tl 5 ik

TR, AR Z R TR AR B Tari, al
PR R 13 P B B A T 2 (B SR, FE a8, 24
NS EREATE R, E—EMEEHT, LIVRIE
BT ROR AR, R BT 55 28 BT i S AR B Ui A
AR, AR SE PR A 16 PR P R TR R,
BB, . RERIIIAE. SRIEE
S ZE AR 57 AR R

ST N PR R A 0 S B 0t E b FL AT BRI P
S —T5 T, RS AR SRy SR RE IR 2 i) R 2
RSy, DA ARG B T B B TR IR 2L fiE
WRIER; J3—T7 1, Sl AP AR A i R AR T i
AU AT IR SR AR T B AL I

Sl AR TR AR B 4 B Rl 207
A FFBE— B REAHE. B, M AN TR R 0
FROHR SO TR Bk, X e« N TR e
R BURBEH I AL Z AT EARSE; 3T AP T R
HESL T AL A SRR AR, (RTINS
EFUH LA G IS 2, X — R F T HiE
IR A IBE S S e/ NI B 5 s T PN
PR T TR LB, BRI
BB ACR,, LR -5 SRl s Tl i e, H:
KIBOLEA T

TN TR A TR A4 2 R SC R SRS T,
S55 3 B HTI S A T SR S B, A S A BAY
Sl AR TR AR ] LA 5 2 A S T SR AR A 3
1, Pt MR BT R E R B SAR

RPN

1 Zhuang W M. From architectural programming to post occupancy evaluation: A feedback mechanism of architectural procedure circle (in
Chinese). Design Community, 2017, (5): 125-129 [FEMEAS. “AiskRI-J5 1A dESURAR M ERA RSHLE. (21X, 2017, (5): 125-129]

AN W AW

HEE RN, BHE R4, 2017, 35: 10]

Maslow A. Motivation and Personality. Beijing: Tsinghua University Press, 2020. 22-35

Norman D. Emotional Design: Why We Love (or Hate) Everyday Things. New York: Basic Books, 2007. 63—-89

Alfonzo M A. To walk or not to walk? The hierarchy of walking needs. Environ Behav, 2005, 37: 808-836

Gehl J, Svarre B. How to Study Public Life. Washington DC: Island Press, 2013

Hou Y M, Ji L H. Design science: From normative to descriptive (in Chinese). Sci Technol Rev, 2017, 35: 10 [{ZHL R, ZEMREL. TRl WFLTE

7 Mendes M A, da Silva I, Ramires V, et al. Metabolic Equivalent of Task (METs) thresholds as an indicator of physical activity intensity. PLoS One,

2018, 13: e0200701

8 Unfried B, Aguinaldo A, Cipriani D. What is the influence of cambered running surface on lower extremity muscle activity? J Appl BioMech,

2013, 29: 421427

9 Lay A N, Hass C J, Gregor R J. The effects of sloped surfaces on locomotion: A kinematic and kinetic analysis. ] BioMech, 2006, 39: 1621-1628

10 Nie J, Zhou T, Chen Z, et al. Investigation on entraining and enhancing human circadian rhythm in closed environments using daylight-like LED

mixed lighting. Sci Total Environ, 2020, 732: 139334

11 McCauley-Bush P. Ergonomics: Foundational Principles, Applications, and Technologies. Boca Raton: CRC Press, 2011

1753


https://doi.org/10.1177/0013916504274016
https://doi.org/10.1371/journal.pone.0200701
https://doi.org/10.1123/jab.29.4.421
https://doi.org/10.1016/j.jbiomech.2005.05.005
https://doi.org/10.1016/j.scitotenv.2020.139334

8 & 2022568 %67k %16 H

12
13

14
15

16

17

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Rayner K. Eye Movements and Visual Cognition: Scene Perception and Reading. New York: Springer Science & Business Media, 2012

Kim K H, Bang S W, Kim S R. Emotion recognition system using short-term monitoring of physiological signals. Med Biol Eng Comput, 2004, 42:
419427

Cifrek M, Medved V, Tonkovi¢ S, et al. Surface EMG based muscle fatigue evaluation in biomechanics. Clin BioMech, 2009, 24: 327-340
Nourian P, Rezvani S, Valeckaite K, et al. Modelling walking and cycling accessibility and mobility. Smart Sustain. Built Environ, 2018, 7: 101—
116

Wang P, Rao P L. A driver’s perception and comprehension of traffic signs in Beijing (in Chinese). Ind Eng J, 2011,14: 114117 [, Bek5E. 25
O 53 X b B T A S AR A AR AN B, Tk T2, 2011, 14: 114-117]

Yuan Z, Liu T, Shao L. The physically disabled’s accessibility needs and satisfaction study of the 15-minute community service circle in Beijing (in
Chinese). Planners, 2019, 35: 25-31 [ A, X H, Bl & A6 BB AT — 2080t X AR 55 Bl 0 TCRE i 75 oK 5 i BERIE 9% . LRIV, 2019, 35: 25—
31]

Shao L. Accessibility-related issues in the construction of the 15-minute community service circle (in Chinese). Design Community, 2021, (1): 16—
17 [BB%. —ZAah X AR 45 R Bl 5 v (G JC B AR DG IR R, (X, 2021, (1): 16-17]

Bonino M, Mancini M, Deng H S. Reconnecting human body and urban space: Reading tools and design practices (in Chinese). World Archit,
2021, (3): 78-85, 124 [Bonino M, Mancini M, XSERlk. A PR3 4 [A] P He—— D e TR TS0 .. AR, 2021, (3): 78-85, 124]
Cheng X Q, Zhang H X, Yin S J. Renovating the existing buildings for the elderly in a community: Revelation of the construction of a service
center for the elderly in Dashilar Community in Beijing (in Chinese). Archit J, 2018, (8): 62-67 [F£IEH, sKAETY, FHIAGE. A d5E ikl ik
BRI DX 2B —— U R I X SR IR 55 el i A . ;B AIE, 2018, (8): 62-67]

Cheng X Q, Li J N. Interpretation of the design for the elderly from the perspective of ergonomics (in Chinese). World Archit, 2021, (3): 54-57,
124 [FRIGETT, 2. AR TR0 T A UG 2B H AR, AU, 2021, (3): 54-57, 124]

Liu Y N, Cheng X X, Lin Y Y. Research on buffer space design of office park building based on behavior guidance (in Chinese). Archit Techn,
2020, (7): 92-97 [XI3Hemd, FRBEE:, MRdEzg. ZETAT 50 A R R G [ IR, R, 2020, (7): 92-97]

Li K X, Shao X F. Research on human rhythmic lighting design based on Human Factors Engineering (in Chinese). Furn Inter Design, 2018, (8):
62-63 [T fik, HBRME. JEF AN TR R AR IR B HIRSE . RS N0, 2018, (8): 62-63]

Cai J Q, Du P, Wen R R. The effect of illumination light environment on visual comfort (in Chinese). Design Commun, 2016, (6): 58-63 [#£# 7T,
FEMG, WA2E. PRGBSI GE (AT 16 B i 2. 111X, 2016, (6): 58-63]

Zhang X, Zhou X Y, Chen X D. From “classroom daylighting” to “desk daylighting”: Reassessment of daylighting standard in primary and middle
school classrooms based on proportion of bad utilisation time (in Chinese). World Archit, 2021, (3): 36-41, 126 [7kT, FIUTA, Bre4. M
SR B PRI TR R FI ] 5 LA /N s ROhR i FE Al . PSR, 2021, (3): 36-41, 126]

Du Z Q, Yin J N, Wang H W, et al. Evaluation and optimization of lighting system of classroom based on Ergonomics (in Chinese). J Hebei Univ
Eng (Nat Sci Ed), 2016, 33: 61-66 [FE5%IE, Brf:le, THHE, 45, T AR A 1Y m AR E UIZE G0 S04, WAL TR M (A R
BEIR), 2016, 33: 61-66]

Zhang X, Du J T. Research and design of daylighting: The new trend towards non-visual effect and health (in Chinese). Archit J, 2017, (5): 87-91
(k0T VT, KRIRGATFIE 5B BB A e e ). 25244, 2017, (5): 87-91]

Dong Y J, Zhang X. Review and application prospect of arousal lighting reseach (in Chinese). New Archit, 2019, (5): 32-35 [FEJ:4R, FKIT. Mt
TREARFIT 25 5 N FH R R, Bradtsn, 2019, (5): 32-35]

Cheng R, Wang X, Zhang Y P. New concepts and approaches to develop a sustainable building envelope (in Chinese). South Archit, 2012, (1): 86—
91 [MH, T2, sETF. B RS & AR B 4 A 0 R B SR i, BT, 2012, (1): 86-91]

Cao B, Huang L, Ouyang Q, et al. Human thermal adaptation in real building environment (1) — Comparison between air-conditioned and non-air-
conditioned public buildings (in Chinese). Heat Vent Air Condition, 2014, 44: 74-79 [, B4, BKBAID, 5. I T SLPREEFEREE A AR IGE [
MR —H TR SR ARSI L. Bl Zs i, 2014, 44: 74-79]

Zhu'Y X. How to create a healthy and comfortable indoor thermal environment: Exploration on the relationship between the built environment and
human comfort and health (in Chinese). World Archit, 2021, (3): 4245, 126 [ A5 .Cr. U{al7E 1 (R 78 AY R SR — L8 5 AT
T MABRRSC R MR, AR, 2021, (3): 4245, 126]

Cao S J, Ren C, Zhu H C. Online monitoring strategy of HVAC system based on the fast prediction models using limited monitoring data and low-
dimensional linear models (in Chinese). Build Sci, 2021, 37: 83-92 [® 7, 115, IR, TG PR TIN5 4 2 2 P AR 260 R 003000 F1 2 3 2 9
RGELR N TT IR 500, ARk, 2021, 37: 83-92]

Wang C. Simulation Research on occupant energy-related behaviors in building (in Chinese). Doctor Dissertation. Beijing: Tsinghua University,
2014 [FE [ A REFHRER AT NBHIBISY. HL#AA0e 30 Jbat: IHHERF, 2014]

Qin Y G, Lin BR, Zhu Y X. Chinese green building assessment system research (in Chinese). Archit J, 2007, (3): 6871 [Z&1f [, FRifi o, RFL.
P E SR E SR RUFS. EE2EH, 2007, (3): 68-71]

1754


https://doi.org/10.1007/BF02344719
https://doi.org/10.1016/j.clinbiomech.2009.01.010
https://doi.org/10.1108/SASBE-10-2017-0058

P A

35

36

37

38
39

40

41

42

43

44

45

46
47

48

49

50

51

52

53

54

Ge Y J, Meng C, Han M C, et al. Assessment practice and thinking of healthy building in China (in Chinese). Chin Sci Bull, 2020, 65: 239-245 [
e, b, HAUR, . REMEBEEFINITN LS B BAER, 2020, 65: 239-245]

Yang T. Space Syntax: Meso-and micro-urban morphology under the view of graph theory (in Chinese). Urban Plann Inter, 2006, (3): 48-52 [##7H.
23 A3k BRI A BEAR v ORI AS. EANETHTALLL, 2006, (3): 48-52]

Zhang Y, Wang J G. Re-discussing “Spatial Syntax™ (in Chinese). Architect, 2004, (3): 33—44 [k /&, F&E. FHig<asEA)HE. #5%IM, 2004, (3):
33-44]

Wickens C. Engineering Psychology and Human Performance. Columbus: Charles E. Merrill Pub, 1984

Ioannou G. An integrated model and a decomposition-based approach for concurrent layout and material handling system design. Comput Ind Eng,
2007, 52: 459485

Jia S. Dynimaics and motion planning of lower extremity exoskeleton (in Chinese). Doctor Dissertation. Nanjing: Southeast University, 2016 [51
. R BN RIS 12 T SIS SR WA AR S B R, 2016]

Ma G, Hao Z, Wu X, et al. An optimal electrical impedance tomography drive pattern for human-computer interaction applications. IEEE Trans
Biomed Circuits Syst, 2020, 99: 1

Palmas G, Bachynskyi M, Oulasvirta A, et al. MovExp: A versatile visualization tool for human-computer interaction studies with 3D performance
and biomechanical data. IEEE Trans Visual Comput Graphics, 2014, 20: 2359-2368

Huo L Q. Research on passenger flow assiginment in internal service network of railway passenger terminals (in Chinese). Master Dissertation.
Wuhan: Wuhan University of Technology, 2019 [ZE 7. ZkEEZ SR N EBIRSS A AT ELAFFE. B2 0ie s, sl s TR,
2019]

Chen R, Dong L Y. Observations and preliminary analysis of characteristics of pedestrian traffic in Chinese metropolis (in Chinese). J Shanghai
Univ (Nat Sci), 2005, (1): 93-97 [BR4X, 2 Jyda. KA AT ASCHEAFE R SLI AL AT, L R 243 (A AR RR), 2005, (1): 93-97)
Editorial Committee of Traffic Engineering Handbook of China Highway Society. Handbook of Traffic Engineering (in Chinese). Beijing: China
Communications Press, 1998. 583-602 [ [E/AK=4 R TEFM) mEs. SETEFM. Jbat: AR3SGE R, 1998. 583-602]
Rastogi R, Thaniarasu I, Chandra S. Design implications of walking speed for pedestrian facilities. J Transp Eng, 2011, 137: 687-696
Fujiyama T, Tyler N. An explicit study on walking speeds of pedestrians on stairs. Japan Society of Civil Engineers/Transportation Research Board,
USA, 2004

iResearch. China new food & beverage consumer behavior trends research report 2018 (in Chinese). iReseach Research Series, 2018 [ #i i,
FELHE S PAT B S T R 20184E. WHRE R RISk, 2018]

FIS. FIS Freeski & Snowboard World Cup Event Guide. Beijing, 2019

Zeng G J, Liu M, Zhang X. Revenue management strategies of a star-rated hotels self-service restaurant: Case from Guangzhou Grand Hyatt (in
Chinese). Tourism Tribune, 2016, 31: 86-96 [¥4 [E%, XM, 5KIK. SR H BT REE S BRI 7T —3E T8 B B IET R 2615
Mr. kiFEET, 2016, 31: 86-96]

Gao P F, Chen G J, Zhang S Y, et al. Analysis of travel expectation reserved time based on user portrait of advanced traveler (in Chinese). Sci
Technol Eng, 2021, 21: 1228612293 [y &, FRIER, k374, . JL T80 20 AT H P % 00 Hh A T 3R 1 B H by, Bl2g R 5 TR, 2021,
21: 12286-12293]

Huang X T. A study on temporal-space behavior pattern of tourists based on time-geography science: A case study of Summer Palace, Beijing (in
Chinese). Tourism Tribune, 2009, 24: 82-87 [HUfl. T I A2 105 DX MRk 215 o B BRI —— WAL eI Jo . ez 1,
2009, 24: 82-87]

Ge P, Zheng W M, Xiao X H, et al. A simulation study based on the regional space-time load balancing of Jiuzhaigou (in Chinese). J Ind Eng Eng
Manag, 2013, 27: 99-106 [JMl, KM B, B HERE, 55, 55T JUZEVE XA 25 T S5 46 ) 0 BCOFST. A5 B T RR2441, 2013, 27: 99-106]

Cai C R. Study on leisure behavior of coastal city residents (in Chinese). Master Dissertation. Xaimen: Huaqiao University, 2020 [Z58 48, T3k
R RAREAT RIS, B2 A0S0 BT AR R, 2020]

1755


https://doi.org/10.1360/TB-2019-0468
https://doi.org/10.1016/j.cie.2007.02.003
https://doi.org/10.1109/TBCAS.2020.2967785
https://doi.org/10.1109/TBCAS.2020.2967785
https://doi.org/10.1109/TVCG.2014.2346311
https://doi.org/10.1061/(ASCE)TE.1943-5436.0000251

M43 0 & 202568 %6745 %164

Summary for “Yi iy N LRRAE: —Fh T N\ 8922 AR B o i 80T+ k22

Urban Ergonomics: A design science on spatial experience
quality
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Urban Ergonomics is a design science driven by modern ergonomic data. It reacts to the challenges to architecture posed by
changes, emergencies and advancements of the contemporary world, signifying a return to architectural humanism
powered by new sciences. The key methodology of Urban Ergonomics is the quantitative descriptive model through which
ergonomic data inform design with precision. The rise of Urban Ergonomics is aligned with the new human-centred
urbanisation movement in China while offering positive potential in the country’s transformation towards carbon net zero.
This paper is a general introduction to Urban Ergonomics, putting basic discussions on its “why”, “what” and “how” in
three sections: 1 emergence, 2 ranges, and 3 tools. Urban Ergonomics opens up a whole new dimension for the revival and
redevelopment of design science in the 21st-century discourse.

Combined with the emerging technologies, Urban Ergonomics supports a more precise design decision-making process
based on ergonomic analysis. For the project to be built, the ergonomic analysis generally takes the parameter of
enumeration of virtual scenario as the independent variable, and takes ergonomic data as the dependent variable, with the
help of descriptive models for a precise selection among different solutions; for the built spaces, real-life scenarios are
analysed and assessed through the descriptive models and ergonomic data to support the renovation and regeneration; for
design purposes, ergonomic analysis adds new design targets based on new quantitative spatial experience to the traditional
targets. All of the processes, results and quantitative design targets above can lead to replicable application scenarios and
bring new knowledge to design science.

According to the four-level system of the spatial experience of survival, efficiency, reception and expression, Urban
Ergonomics transforms relatively vague urban space quality issues into clear design targets, and divides these spatial
experience issues into five scales: Macro, far, medium, near and micro. Initial research progress has been made in the fields
of urban design, architecture, lighting design, ventilation and heating design, and so on. It shows that human factors
techniques can be applied in the quantification of spatial experience and that their quantified results can lead to more
precise design intervention.

Urban Ergonomics demonstrates its great potential in the core area of urban-architecture design intervention — forming
in which it fills the gap between the ergonomic data and the spatial form. With the help of tools such as Ergonomic Notation
Systems, Urban Ergonomics studies the objective and regular parts of the traditional aesthetic experience and helps both
post-occupancy evaluations (POE) as well as design decision-making, which can be widely applied in the design process in
the future: In the early stage of design, Ergonomic Notation System can help determine spatial requirements; in the late
stage of design, when the ergonomic notation of the design is decided, the ergonomic data collected in a VR scene can help
accurately search for the optimal solution to some extent; when the environment has been built, ergonomic data can also be
collected in real-life scenarios to help evaluate the spatial experience quality and to summarise and redefine the knowledge
of design methodology, spatial typology, spatial cognition, and so on. It is expected to provide a new pathway for the
redevelopment of design science supported by the interdisciplinary in the 21st century.

Urban Ergonomics, design science, ergonomic analysis, cross-scale design intervention, Ergonomic Notation
System, spatial experience quality
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