2016.5 South Architecture / / Neo-Rationalism for Urban Design I

Human-Scale Urban Form: Measurements, Performances, and Urban Planning &
Design Interventions
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ABSTRACT The human-centered perspective has been frequently mentioned in many national policies on urbanization
in China, like National Guidelines for Developing a New Type of Urbanization and Central Urban Work Conference.
Accompanying with the raising call for human-centered considerations in urban planning and design, a series of new
data environment and new analytical methods bring new potentials for achieving this goal. For instance, the new data
environment consisting of big data and open data could provide foundation for in—depth study of urban form and its
related performances. New techniques and methods, e.g. Lidar imaging, virtual reality, eye—tracking, deep learning,
big data mining and visualization, provide emerging insightful analytical approaches. Therefore, the paper proposes
the conceptual framework of human-scale urban form that can be defined as visible, touchable, and perceptible urban
forms in people * s daily lives. It is a meaningful supplement for classical urban morphology focusing on street blocks and
parcels. Following this route, the paper firstly reviews existing studies related to the concept of human-scale urban form.
Three essential issues of human-scale urban form, i.e., measurements, performances, and urban planning and design
interventions, are then discussed to guide future researches. After that, several initial studies made by the authors of this
paper are illustrated as empirical examples. This paper is an initial attempt to create the concept framework of human-
scale urban form and explore its potentials in urban planning and design practices. It could promote the transition towards
more scientific planning and design paradigm, and finally contribute to better urban lives.

KEY WORDS urban form; urban design; data—augmented design; street urbanism; new data environment

* SCD 51408039
Cluc CluC20140012
TU981 TU984 A
DOI 10.3969/j.issn.1000-0232.2016.05.041 1000-0232 2016 05-0041-07

1 2

longying1980@gmail.con

|41



42|

Neo-Rationalism for Urban Design /

2015

human-scale urban form

2014
2015
TSP
2016 2016
2016

/ South Architecture 2016.5

Liu
2015
2
- Jacobs - Lefebvre
20 60
Jacobs 1961 Lefebvre 1962
- Gehl - Whyte
- Lynch - Montgomery
(Gehl 1987

Whyte 1980 Lynch 1984 Montgomery 1998)
measurement
performance

Ewing and Clemente, 2013

(Frank 2005 Tratalos
2007 Xiao 2016)

2.1

Liu 2015 2015



2016.5 South Architecture /

Open Street Map

Ye
and van Nes, 2014 Google
Li 2015
Naik 2014

GIS

Spacematrix Berghauser—Pont and Haupt

2010 Place Syntax Stahle 2005 Urban Network

Analysis Sevtsuk and Mekonnen 2012

(Lidar)
CityEngine
Shiode
2000
2.2
De Nadai 2016 Shen and
Karimi 2016 Dunkel 2015 GPS

2016
Hara
Environment)
display)
Kuliga 2015

3

1
3.1

/ Neo-Rationalism for Urban Design

2014 2014

(Cave Automatic Virtual

(head-mounted

|43



3.2

3.3

2016
4.1

44|

Neo-Rationalism for Urban Design /

GIS

Rapoport

2016

2016

/ South Architecture 2016.5

Harvey 2016 GIS
12 2
12
1977
LBS
12
13%
42% 45%
50m
27m
4.2
2016
(A) i
: =
(H) :
{E} I:E Fararhluiy B}
Sarer wrll i WFishy Lo Srmar wrld
e 'm::f.::'. E— crmmimiy,
e | i aihe
prymn o milg H H
kriing laddwan [ '|
:ug:i g
Overhead View
{F' Huitegs pev pemlt fosgih
e of buiEing!
ravavective Bah adqeu’
[G] Haurierdilir
i Betgln
2
. Harvey (2016
Long Liu 3 y (2010
o 4
il ",
Innmetrc Yies 2 5 7322




2016.5 South Architecture /

|mmm

AL

FOAREAE & B

»

&

Ewing

4.3

AR
HENERE.
HRES

—_—
| zmiEgr |

;
amve | [ a

2

B5tE
AbAbRE
pluk 4
ik
R

SHEE (RLARHED
TR (R LH)
AEEGE GRRGLE)
MARE (MR E-E 1T
i

2016

2013

Bayesian SegNet

Kendall 2015

/ Neo-Rationalism for Urban Design

3
A
B R
| B MR
i
o g
Il e B
s
| AT, 1k
i
| muans s
=HIkER. = :
T i A nrilyifi 5 1 sz AR R
" i Wl F A
l
HIE SO GEA ) B 5 8T I DT
WA Wiy
4.4
7322
5.7km?
5

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

I45



I Neo-Rationalism for Urban Design /

3
4.5
Ewing 2010 “
2016 TSP
6
5

scale urban form

46I

/ South Architecture 2016.5

human-

e uRrE
e
s — =
| mammsmemonm | @
| #rmarmmERE | :::. Emmw
Sl o 7
— | emmanumen | e
e
R || Iy || SRR Frere—
EHEI—II WREERRAN !!——rlmm ma -l --r?
wemsnTAYE || [ mmmemn || saew -
)

=
TR B R G SR AR SRR s R AR ;s B WA
SRR MZERF I A

B A A A

[1] Berghauser-Pont M, Haupt P. Spacematrix: Space, Density

and Urban Form[M]. Rotterdam: NAi Publishers, 2010.
[2] De Nadai M, Staiano J, Larcher R, et al. The death
and life of great Italian cities: A mobile phone data

perspective[C]//International World Wide Web Conferences
Steering Committee, Proceedings of the 25th International
Conference on World Wide Web. New York: ACM Press, 2016:413-
423.

[3] Dunkel A. Visualizing the perceived environment using
crowdsourced photo geodata[J]. Landscape and Urban Planning,
2015 (142) :173-186.

[4] Ewing R, Clemente 0. Measuring Urban Design: Metrics
for Livable Places[M]. Washington, DC: Island Press, 2013.
[5] Ewing R., Cervero R. Travel and the built environment:
a meta—analysis[J]. Journal of the American Planning
Association, 2010, 76(3):265-294.
[6] Ferreira N, Poco J, Vo H T,

et al. Visual exploration




of big spatio—temporal urban data: A study of new york city
taxi trips[J]. IEEE Transactions on Visualization and Computer
Graphics, 2013, 19(12):2149-2158.

[7] Frank L D, Schmid T L, Sallis J F, et al. Linking objectively
measured physical activity with objectively measured urban
form: Findings from SMARTRAQ[J]. American Journal of Preventive
Medicine, 2005, 28(2):117-125.

[8] Gehl J. Life Between Buildings: Using Public Space[M]. New
York: Van Nostrand Reinhold, 1987.

[9] Hara K, Sun J, Moore R, et al. Tohme: Detecting curb ramps
in google street view using crowdsourcing, computer vision, and
machine learning[C]//H Benko. Proceedings of the 27th annual ACM
symposium on User interface software and technology. New York:
ACM Press, 2014:189-204.

[10] Harvey C, Aultman L, Troy A, et al. Streetscape skeleton
measurement and classification[J]. Environment and planning B:
Planning and Design, 2016, In press.

[11] Jacobs J. The Death and Life of Great American Cities[M].
New York: Random House, 1961.

[12] Kendall A, Badrinarayanan V, Cipolla R. Bayesian SegNet:
Model uncertainty in deep convolutional encoder—decoder
architectures for scene understanding[J]. arXiv preprint
arXiv:1511. 02680, 2015.

[13] Kuliga S F, Thrash T, Dalton R C, et al. Virtual reality
as an empirical research tool—Exploring user experience in a
real building and a corresponding virtual model[J]. Computers,
Environment and Urban Systems, 2015 (54) :363-375.

[14] Lefebvre H. ‘Notes on the new town’ , Introduction to
Modernity[M]. London and New York: Verlso, 1962.

[15] Li X, Zhang C, Li W, et al. Assessing street-level urban
greenery using Google Street View and a modified green view
index[J]. Urban Forestry and Urban Greening, 2015, 14(3):675-
685.

[16] Liu X, Song Y, Wu K, et al. Understanding urban China with
open datal[J]. Cities, 2015 (47) :53-61.

[17] Long Y, Liu L. How green are streets? An analysis on
Tencent street view in 245 major Chinese cities[J]. Beijing City
Lab, Working paper. 2016.

[18] Lynch K. Good City Form[M]. Cambridge: MIT press, 1984.

[19] Montgomery J. Making a city: Urbanity, vitality and urban
design[J]. Journal of Urban Design, 1998, 3(1): 93-116.

[20] Naik N, Philipoom J, Raskar R, et al. Streetscore—
Predicting the perceived safety of one million streetscapes[C]//
IEEE Computer Society Conference on Computer Vision and Pattern
Recognition, IEEE Conference on Computer Vision and Pattern
Recognition Workshops. New York: ACM Press, 2014:793-799.

[21] Rapoport A. Human Aspects of Urban Form: Towards A Man—
Environment Approach to Urban Form and Design[M]. Oxford:

Pergamon Press, 1977.

2016.5 South Architecture / / Neo-Rationalism for Urban Design I

[22] Sevtsuk A, Mekonnen M. Urban network analysis toolbox[]].
International Journal of Geomatics and Spatial Analysis, 2012,
22(2) :287-305.

[23] Shen Y, Karimi K. Urban function connectivity:
Characterisation of functional urban streets with social media
check-in data[J]. Cities, 2016 (55) :9-21.

[24] Shiode N. 3D urban models: Recent developments in the
digital modelling of urban environments in three—dimensions[J].
GeoJournal, 2000, 52(3):263-269.

[25] Stahle A, Marcus L, Karlstrom A. Place Syntax: Geographic
accessibility with axial lines in GIS[C]//Nes A V. Proceedings
of the 5th International Space Syntax Symposium. Amsterdam:
Techne Press, 2005:131-144.

[26] Tratalos J, Fuller R A, Warren P H, et al. Urban form,
biodiversity potential and ecosystem services[J]. Landscape and
Urban Planning, 2007, 83(4):308-317.

[27] Whyte W H. The Social Life of Small Urban Spaces[M].
Washington, DC: Conservation Foundation, 1980.

[28] Xiao Y, Orford S, Webster C J. Urban configuration,
accessibility, and property prices: a case study of Cardiff,
Wales[J]. Environment and Planning B: Planning and Design,
2016, 43(1):108-129.

[29]Ye Y, van Nes A. Quantitative tools in urban morphology:
combining space syntax, spacematrix, and mixed-use index in a
GIS framework[J]. Urban morphology, 2014, 18(2):9.

[30] mh5=, HEF, RRBR, %, BT PEEENEESFR
K——R T BB SFRIERA W 5 8 RS (7. EEryr
kI, 2016, 31(1):26-33.

(31] w3, BRM, EilRZFE . REMEEACHSR TR (77, ik
Jifi, 2014, 30(8):5-11.

[(32] FREUGEHE, Jeih, BIh, . BTESE BRI, BATEN
L R 2R - E T RS NARERE R U] ER,
2016 (5) :130-135.

[33] . HrAUERALTS 5T R R BES T it M e R e ——E [l ik
WAL kEAf A Jotk [J]. B 5 @47 2015 (5) : 27-31.

[(34] MHree, Jelh, Ak, 5. JLREEE - WE. kR S5m0
RVt Hse (7], Blyimiiel, 2016 (3) « 44-52.

[35] Jui, SRR, EILW, . KBRSl An IR 58 v =X
(J1. Wikl sh), 2014 (6) :52-60.

(36 A7y . eh SRR ALK 2 B [J]. METT S, 2015 (5) -
108-112.

(371 Jeih, JAIR. AR SO R 2 —— BUR#
Bl [J]. Bres, 2016 (1):52-57.

[38] Jeilf, vh38. BHEil s Bt ——F 8o M T R vt el B S
B2 [J1. BBk, 2015 (2) :81-87.

[39] JeWla, LS8, RREEMTHBCIHHINE. RGN (TSP) iR . 5
WRESREEN YT [J]. Miidsi, 2016 (16):33-37.

(40] JEih . BRI E S, B EURIAE T T 7T S R B
#[J]. BAREEH, 2016 (2):128-132.

|47



