Beyond visualization: Understanding human scale urban form with the lens of geotagged pictures

T E R BHEL
W= E oSk

K, BEXRFERFR, 2018F118 FBoASEEERLETR, SEEM)






Il B5i 2R TFE R ARG R IFIIE

Mg hmRREK |,
S THIITRIER |,

AR
IR
RO,

AMRESBTHAHANT B K l



Il B5i 2R TFE R ARG R IFIIE

* ?i?ﬁJ:E’éli&EﬂﬁJZ% . #?i‘i‘l‘%, iﬁg%‘-g ( !ll]convolutional neural network , CNN ) %

AMRERTHARARN T BB l



- & A S AR E R E
* REXWHBIHHEHRERSH

- INR AR RER R SHEERI
- MBAEEENEEFE




Picture Urbanism



Il E K5 E X Picture Urbanism

« BT EXSE\TET AR FANEIAFBAIIEE F 3T R H 7
?aégggﬁgﬂﬁﬁ%%*%%ﬁﬂ%&immﬁﬁﬁﬁﬁ,%Naﬁgﬁﬁ
*\

- FEOBMRAR: MHERRN. ZEERTN. fEEIREST. RBIEES
BT\ RIFEELRIER . WBATHEEN . WHENTME . W EEKET . B
gﬁ%%\ﬁW*ﬂBﬂ%\ﬁ%*$ﬁﬁ\ﬁﬁi§ﬁﬁgﬁm\ﬁ$ﬁ%ﬁﬁ

- MR HRAZR: TREIVKER . XBEHIERTN,. ARBWER (B1TERS
 GULERG. FEEH) « FRIEHRITNEF

ANMREBTHARANT B K l



Il £HIA

* OpenCV, AT EHN A ZFIHTZFEIWHFBFEELE (www.opencv.org)

* Clarifai, Powerful and affordable visual recognition API
(http://www.clarifai.com)

* CloudcV, i+ E L FEAPI (http://www.cloudcv.org)

« Matlab, BEHETE, WERTER S
(http://www.mathworks.com/products/matlab/)

* ESRI ArcGIS, GISZE (8] 5341 5481t (www.esri.com)
* DepthMap, 83X E B4 (http://varoudis.github.io/depthmapX/)

A

* Python, BEEZLMIAXIES (www.python.org)

* Urban Network Analysis Toolbox, 35 M4 5 #f TE

(http://cityform.mit.edu/projects/urban-network-analysis.html)

* Big Models, XKIEEHZRIER (http://www.beijingcitylab.com/projects-
1/9-big-model/)

+ GeoHey, AJM L& (https://gechey.com)
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Il Flickr

* BCL DATA 25 (http://www.beijingcitylab.com/data-released-1/)

* http://webscope.sandbox.yahoo.com/catalog.php?datatype=i&did=67
- BERMEREXRTREAPIHED
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Il Panoramio

- RETGoogleRIR B LEMuE, FEMHTGoogle
Earth LROSCRBFH, EERABRLUEREME it
ITEA, BREdE#Zz R HIIEEGoogle EarthFl
Google BEE

* http://www.panoramio.com/api/widget/api.html
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e www.weibo.com

* http://open.weibo.com/wiki/2/statuses/public_timeline
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I =S1ai4% ( spatial video )

Figure 1 Examples from the spatial video “Storyteller” software Figure 2 Spatial patterns of coded variables from the video. Kernel
showing two of the health risks analyzed in this paper; standing density of population, water risks, and school locations (a) and a
water (a) and trash (b). comparison of spatial video population with alternative pre-earthquake

census estimates (b).

- AR IEEIEGPSRIBEING, AIMNS N AEWESBMERNZISER, BiEmEze sty ATiE—
g%gg%@ﬁ*ﬁ, EHATRANLAXDERHRIREFHIMIGTE, B—HEMHRESEERE

e Curtis, A., Blackburn, J. K., Widmer, J. M., & Morris Jr, J. G. (2013). A ubiquitous method for street scale spatial data collection and analysis in challenging
urban environments: mapping health risks using spatial video in Haiti. International journal of Health Geographics, 12(1), 1-14
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Jlll Learning Deep Features for Scene Recognition using Places Database

* Zhou, B., Lapedriza, A., Xiao, J., Torralba, A., & Oliva, A. (2014). Learning deep features for scene recognition using places
database. In Advances in neural information processing systems (pp. 487-495).
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Jll C-IMAGE: City Cognitive Mapping Through Geo-Tagged Photos

* Liu L. 2014. C-IMAGE: city cognitive mapping through geotagged photos. Massachusetts Institute of Technology.
Department of Urban Studies and Planning. http://hdl.handle.net/1721.1/90205
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Jll Google Street View and Gentrification

* http://blogs.lse.ac.uk/usappblog/2014/07/09/google-street-view-shows-that-gentrification-in-chicago-has-largely-
bypassed-poor-minority-neighborhoods-reinforcing-urban-inequality/, 2014

* http://www.press.uchicago.edu/ucp/books/book/chicago/G/bo5514383.html
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.« B, RSIE & . (2015). BERME M PRIBMESRER—LU R 21 Ml 277K, (2), 44-49.
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Jlll Layered Interpretation of Street View Images

* Liu, M. Y, Lin, S., Ramalingam, S., & Tuzel, O. (2015). Layered Interpretation of Street View Images. arXiv preprint arXiv:1506.04723.
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- Road-based travel recommendation using geo-tagged images

* Sun, Y., Fan, H., Bakillah, M., & Zipf, A. (2015). Road-based travel recommendation using geo-tagged images. Computers,
Environment and Urban Systems, 53, 110-122.
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- Modelling human mobility patterns using photographic data shared online

* Barchiesi, D., Preis, T., Bishop, S., & Moat, H. S. (2015). Modelling human mobility patterns using photographic data shared online.
Royal Society open science, 2(8), 150046.
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- A multi-scale approach to exploring urban places in geotagged photographs

* Feick, R., & Robertson, C. (2015). A multi-scale approach to exploring urban places in geotagged photographs. Computers,
Environment and Urban Systems, 53, 96-109.
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- Visualizing the perceived environment using crowdsourced photo geodata

* Dunkel, A. (2015). Visualizing the perceived environment using crowdsourced photo geodata. Landscape and Urban Planning,
142, 173-186.
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- Do people shape cities, or do cities shape people?
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Il hE T ESRE

BB #ERI30(ZAYETH

W ARR | MR | IR AR | A ECR | TR | SR
Jbxt 144,832 R 6,255 W IR 2,932
= 120,601 Foi 6,027 it 2,759
M| 21,212 E] 5,365 H 2,212
9z 16,160 ek 4,787 [ 1,990
LeAl 12,818 e 4,593 HE 1,944
Pl 11,720 Kt 4,554 prasl 1,875
7w 11,060 il 4,231 D] 1,819
RS 9,195 B 4,064 R 1,778
it 7,440 WYL 3,713 R 1,727
hrgE 7,316 =i 3,433 NG 1,574

FlickrBBR#4=

160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
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EERIS0IRE

TAGS SUuM PCT TAGS SUM PCT
outdoor 121689 8.36% shop 6330 0.44%
indoor 70530 4.85% music 6195 0.43%
architecture 55397 3.81% mountainside 6137 0.42%
nature 41080 2.82% lake 5988 0.41%
landscape 31792 2.19% tree 5738 0.39%
building 31663 2.18% road 5732 0.39%
people 30091 2.07% hall 5687 0.39%
sport 17510 1.20% bike 5680 0.39%
OUtdoor animal 13935 0.96% harbor 5606 0.39%
plant 13823 0.95% bluff 5520 0.38%
vehicle 11109 0.76% electronics 5501 0.38%
. city 9597 0.66% foliage 5396 0.37%
ArChlt food 9164 0.63% cloud 5246 0.36%
ectu re hill 9102 0.63% alp 5246 0.36%
Iandscap g art 8538 0.59% friends 5216 0.36%
building complex 8080 0.56% sign 5208 0.36%
boat 7973 0.55% flower 5188 0.36%
furniture 7667 0.53% court game 5171 0.36%
room 7606 0.52% classroom 5090 0.35%
house 7586 0.52% cliff 5044 0.35%
building structure 7530 0.52% field 5038 0.35%
mountain 7195 0.49% dusk 4919 0.34%

text 7159 0.49% water 4841 0.33%

:Figlégﬁﬁﬁﬁ}ﬁﬁﬁ5-7 sﬁ\iﬁgﬁgﬁgo %&%E‘-ﬁ?’()o%ké*a_‘ coast 6809 0.47% condominium 4826 0.33%
5%‘(}% , ED1912%5’91:/_\§ 51:/%5,%\@5’982.62%0 foothill 6421 0.44% path 4705 0.32%
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What is the city image of Chongqing? 6255 Tagged-Photos
in Chongqing
from Flickr
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TOP20 Tags in Chongging
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Il EBMEEESE ?

Parameter Mandatory item Description Examples
or not
size Yes Picture size in plxel,.maX|mum width 960 px size=138x187
and height 640 px
location=Tsinghua
location Coordinates or place name for confirming University or
) . the street view location location=39.12,116.8
One in location or 3
pano
ano Street view ID for confirming the street view [ pano=100110221207
P location 23095812200
The value of heading represents the angle North: heading=0
headin No the forward direction making with the north, East: heading=90
g which is measured in clockwise with a range | Sourth: heading=180
from 0 to 360 degree (0 as the default value) | West: heading=270
The vertical angle of the camera covers -20
. to 90 degree, in which a positive number o
pitch No stands for the level of looking up and vice pitch=0
versa (0 as the default value)
) . . key=0OB4BZ-D4W3U-
key Yes Developer’s key (ca? birit)rleved by online ZBVVO-4PIWW-
applicatio 6TKDJ-WPB77
AMREBTHRARAN T B 5 l
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not green <=0.2

green (0.4-0.5]
very green >0.5
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Il EBMEEESE ?

Type # features | Min Max | Mean Green ratio
P <02 | 0.2-0.4 | 0.405 | >05
Locations 173,425 0.000 | 0.913 | 0.277 23,962 85,702 21,224 10,537

(32.3%) | (49.4%) | (12.2%) | (6.1%)

Street segments with
over 13 locations per | 23,917 0.002 | 0.840 | 0.261
km)*

8,188 12,619 2,258 852
(34.2%) | (52.8%) | (9.4%) (3.6%)

Blocks greater than 1
2,583 5,931 718 192
h ith 424 .002 737 2 ’ !
a and with over 1 9, 0.00 0.73 0.265 (27.5%) | (62.9%) | (7.6%) (2.0%)

location per ha**

*“13” is the average value of location density for all street segments.
** 1" is the average value of location density for all blocks greater than 1 ha

- BoOETHEHRHEAPRTNESTFNMEEFNE (MREZED)
« BINMNEH TR EMEESRMETEE 5 0.132-0.384
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