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Tab.1 Correlation Coefficients Between Total Number of

Building Features

- Y
A5 dgk .
Ny Ag Cy Fr
Ny 1.00 0.98 0.99 0.86
Ag 0.98 1.00 1.00 0.86
Cy 0.99 1.00 1.00 0.86
Fy 0.86 0.86 0.86 1.00
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Tab.2 Correlation Coefficients Between Classified Building Features

. A AR

- N, A, c, F, Ny, Ay, C F,, Ny, A, Ch F,
N, 1.00 0.97 0.99 0.98 0.30 0.39 0.35 0.18 0.29 0.28 0.30 0.24
Al 0.97 1.00 0.99 0.94 0.26 0.37 0.32 0.14 0.26 0.25 0.26 0.20
C, 0.99 0.99 1.00 0.96 0.28 0.37 0.33 0.15 0.27 0.26 0.27 0.21
Fp 0.98 0.94 0.96 1.00 0.36 0.44 0.40 0.23 0.36 0.35 0.37 0.30
Ny 0.30 0.26 0.28 0.36 1.00 0.97 0.98 0.96 0.55 0.52 0.54 0.47
Ay 0.39 0.37 0.37 0.44 0.97 1.00 0.99 0.92 0.54 0.51 0.53 0.45
Cy 0.35 0.32 0.33 0.40 0.98 0.99 1.00 0.94 0.54 0.51 0.53 0.45
Fy 0.18 0.14 0.15 0.23 0.96 0.92 0.94 1.00 0.52 0.49 0.51 0.43
Ny 0.29 0.26 0.27 0.36 0.55 0.54 0.54 0.52 1.00 0.99 1.00 0.98
Ay 0.28 0.25 0.26 0.35 0.52 0.51 0.51 0.49 0.99 1.00 1.00 0.97
Cy 0.30 0.26 0.27 0.37 0.54 0.53 0.53 0.51 1.00 1.00 1.00 0.97
Fy 0.24 0.20 0.21 0.30 0.47 0.45 0.45 0.43 0.98 0.97 0.97 1.00
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Tab.3 Correlation Coefficients Between Each Building

Feature and Population

o] o] x|
S omw | Y osmm ) T omm | T &%
N, 0.12 A, 0.09 C, 0.10 F, 0.18
Ny 0.76 Ay 0.74 Cy 0.76 Fy 0.82
Ny, 052 | A, 050 | ¢, 052 F; 048
Ny 0.57 A 0.60 Cr 0.60 Fr 0.79
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Tab.4 Model Expressions

i 70y SESINN

la P = floor(46 332.554 + 19.365N )

. P =Tfloor(36110.249 — 8.712N, + 40.910N,, —
58.469N,,)

2a P = floor(43580 + 0.052A )

2b P =Tloor(36430 — 0.041A, + 0.099A,, + 0.108A )

3a P = floor (43260 + 0.233C)
3b P = floor(34 980 — 0.149C, + 0.453C,, + 0.561C};)
4a P = floor(33140 + 5.587F ;)

4b  P=1loor(33710 — 1.414F, + 7.660F,, + 3.250F )
P = floor(31280 — 74.36N, — 0.19A , + 1.525C, +
7.996F ;)

P = floor(30 070 — 96.94N,, — 0.175A ,, + 1.602C,, +
11.71F,, — 219.4N,, + 16.10F ;)
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Tab.5 Model Determination Coefficients and Residual

Standard Deviations

BRZEERR BRZEAR
B Yo R =/ A B Y R .
la 0.321 25860 || 3b 0.631 19170
1b 0.606 19810 | 4a 0.626 19180
2a 0.355 25210 || 4b 0.699 17 300
2b 0.613 19650 | 5a 0.711 17 020
3a 0.354 25210 || 5b 0.757 15 680
28000
26000 25210 25210
24000
<
22000
f‘; 20000 19170 19180
18000
16000

3b 4a 4b Sa 5b
o

P BRI 25 AR 72
Fig.1 Model Residual Standard Deviations
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Tab.6 Relative Errors of Population Estimation in
Changsha City/ %

18 FEHL 4b A 5a FE#L 5b
5 7.630 20.500 0.734
7e R Y 19.526 15.766 16.065
BB 2.794 17.918 0.039
il 33.202 61.525 48.245
/A 24.686 7.233 15.354
pURGZ S 40.268 65.476 43.693
AL 1.157 15.550 13.307
i 61.982 89.814 29.040
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Urban Street Scale Population Estimation Based on Building Information

MENG Yao'? LI Rui' JIANG Jie’ WANG Shunli' WU Huayi'
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Wuhan 430079, China
2 School of Non-commissioned Officer, Space Engineering University, Beijing 102249, China
3 School of Geomatics and Urban Spatial Informatics, Beijing University of Civil Engineering and Architecture, Beijing 102616, China

Abstract: Objectives: With the acceleration of urbanization and the rapid expansion of urban population,
the population data on the street scale plays an important role in urban economic, social, resource and envi-
ronmental development. Therefore, estimating population on urban street scales with high-resolution re-
mote sensing images is of great theoretical and practical value for promoting sustainable urban development.
Methods: This paper uses the building information in remote sensing images and census data to analyze the
correlation between street building information and population data, and the city street scale population esti-
mation models based on building information are proposed. The best estimation model for the number and
geometric characteristics of buildings and population is established based on the multivariate stepwise re-
gression method and the Akaike information criterion that determine the significant feature variables of the
building. Results: The Experiments show that the population estimation model proposed in this paper can
estimate the population of street scale with high accuracy. On the one hand, the floor data can be directly
applied to the estimation model. On the other hand, the floor data is also the basis for classifying street
buildings. Dividing street buildings into low-rise, middle-rise and high-rise buildings according to the num-
ber of floors can significantly improve the population estimation effect of the model. Conclusions: The
population estimation model proposed in this paper can estimate the population of street scale with high
accuracy. This paper uses street-scale data in administrative divisions, but the estimation range of the pro-
posed model is theoretically also valid in population estimation across street areas, which needs to be veri-
fied in subsequent studies.
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