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Table 1 The corresponding number of observation sites

. Bayview Hunters Point 1
Bernal Heights 2
2 Upper Market 3
Chinatown 4
Excelsior 5
2.1 Financial District 6
[19—22] , Glen Park 7
Golden Gate Park 8
b b eee e
s Sea cliff 42
@
(https : //datan' org/opendata/) Fire De- Table 2 Statis%ical results of the number of fire incidents
partment Service” s 2016 —2019
R 1 2016/02/01 2
2 2016/02/01 2
’ ’ 1 3 2016/02/01 2
s 7 d s 8 2016/02/01 17
(23] 13 2016/02/01 2
° 20 2016/02/01 2
, 3 ; 21 2016/02/01 1
23 2016/02/01 1
’ b ee
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Fig. 3 Actual fire situation at 42 observation sites from 2016 to 2018 (February 8th-14th)
3 2016—2018 (2 8 —14 )

Table 3 Observation sites of actual fires from 2016 to 2018 (February 8th-14th)

2016/02/08—2016/02/14 [1,2,3.4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,31,32,33,34,37,38,39 35
2017/02/08—2017/02/14 [1,2,3,6,7,8,9,10,11,12,13,14,16,17,19,20,23,25,26,27,28,29,30,31,32,33,34,35,37,39,42] 31
2018/02/08—2018/02/14  [1,2,3,4,6,7,8,9,10,11,12,13,14,16,17,18,19,20,21,22,23,24,25,27,28,29,30,32,33,35,36 ] 31

4 2016—2018
Table 4 The hit ratio of space-time permutation scan results from 2016 to 2018

1 km 2 km 3 km 4 km 5 km 6 km 7 km 8 km 9 km 10 km

2016/02/08—2016/02/14 25.7%  28.5%  28.5% 28.5% 31.4%  31.4%  31.4% 31.4% 31.4% 31.4%
2017/02/08—2017/02/14 22.6%  32.3%  32.3% 38.7% 41.9%  41.9%  41.9%  41.9% 41.9% 41.9%
2018/02/08—2018/02/14 22.6%  29.0%  41.9% 51.6% 61.3% 61.3% 61.3% 61.3% 61.3% 61.3%
2016/03/08—2016/03/14 20.6%  41.3%  41.3%  44.8% 48.2%  44.8%  44.8%  44.8% 44.8%  44.8%
2017/03/08—2017/03/14 15.1%  21.2%  24.2% 36.3% 45.5%  45.5%  45.5%  45.5% 45.5% 45.5%
2018/03/08—2018/03/14 12.5%  28.1%  37.5% 40. 6 % 43.7%  43.7%  43.7% 43.7% 43.7% 43.7%
2016/04/08—2016/04/14 22.2%  25.0%  36.1% 36.1% 38.8%  38.8%  38.8% 38.8% 38.8%  38.8%

2017/04/08—2017/04/14 14.7%  20.5%  29.4%  32.3%  52.9%  52.9%  52.9%  52.9%  52.9%  52.9%
2018/04/08—2018/04/14 18.7%  37.5%  50.0%  62.5%  65.6%  65.6%  65.6%  65.6%  65.6%  65.6%
. 2016 —2018 o
301 —7 4 1 =7 50% .
, , 4 600 km®,
o , 10 km, 209 2 1 —=7 3 1 —7
5km , R ,2019
o 2 § —14 .3 § —14 4 g§ —14
« D, ,3 »q . C 5,
s 5 km .
5km .gq , 3 i)
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Table 5 The hit ratio of space-time permutation scan

4
Fig. 4 Spatial heterogeneity of different maximum search radii

results from February to April 2019

(km) (s)
o . 5 26.5%  320. 14
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Method and Application Experiment for Selecting Maximum Search Radius of
Space-Time Permutation Scan Based on Historical Hit Ratio
YANG Wei, LONG Hua, WANG Mei
(School of Information Engineering and Automation , Kunming University of Science and
Technology, Kunming 650500 ,China)
Abstract: The maximum search radius is a key parameter to control the performance of the space-time permutation scanning sta-
tistical method. But the oversized search radius will lead to a resource loss when the study area is too large. Therefore, this paper
proposed a method to select the maximum search radius of space-time permutation scan based on the historical hit ratio. Firstly,
the historical space-time dataset was scanned with the space-time permutation scanning statistical method by iterating different
maximum search radii. Then, early warning hit ratios were calculated with the scan results. At last, the largest search radius
with the highest hit ratio was selected as the maximum search radius for the prospective scans. This method avoided the re-
source waste caused by the oversized search radius and improved the performance of the model. This method was validated ac-
cording to the fire dataset in San Francisco area.

Key words: space-time permutation scan;hit ratio;scan radius
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