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Assessment technology for spatial interaction of Artificial Monitoring
System through 3-dimensional Simulation
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Abstract CCTV-applied monitoring is an effective measure to suppress potential crimes and record objective
relationship; however, there is no methodology that can quantitatively compare and assess the afore-mentioned effects.
Thus, this study intended to construct the methodology and analysis application that can measure the changes in the
space-corresponding performance of CCTVs depending on installation measures by using 3-dimenstional virtual
simulation technology. For analysis, the raster-based Isovist theory was 3-dimensionally expanded and the amount of
incident sight line to each point was accumulated. At the same time, the amount of overlapped monitoring in the
CCTV cameras that were connected to each measurement node was accumulated for cross-analysis. By applying the
examples and analyzing the results, it was possible to construct an analysis application in use of collision detection
model and quantify the changes of monitoring performance depending on positioning alternative of the cameras.
Moreover, it enabled intuitive review and supplementation by reproducing visible shadow areas in a graph.
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[Fig. 4] Camera Setting and Positions

[Table 1] Visibility by Measurement Point
Distribution(%)
FU EF FL

Nodes 34,5635 6,666 2,222
Av. Conn 8,295,240 159984 53328
max 41,396 735 282
min 233 62 5
Avg. 2,431,421 496.46 159.08
Conn 533,541 11915 3818
Conn/view 1.69 1.79 1.72
Ratio 7.0346% 7.4476% 7.15%%
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[Table 2] Visibility by Camera(%)

Camera FU EF FL Avg.
11 069 137 023 091
12 557 1064 1116 954
13 639 1002 990 911
1st Floor| 14 15 407 036 240
5 693 1032 1031 918
16 439 843 761 699
17 200 12 077 263
21 204 311 19 246
2 910 1073 936 1026
23 079 0% 090 101
oed |2 1099 1083 1080 1229
% 741 849 33 909
Floor ™5g 1016 990 1040 1191
77 1036 828 927 11.04
% 880 545 653 369
29 914 990 391 1076
31 621 500 IR 638
2 591 609 563 6%
3 1002 929 346 1086
3d [ 3 974 70 779 1009
Floor | % 93 819 860 1034
% 1% 1103 1260 1361
37 % 3% 1071 1262
ES 5 641 653 810
Average 703 745 716 822
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[Fig. 5] Surveillance Shadow Area
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[Table 4] Visibility Improvement

Duplication FU EF FL Camera FU EF FL Average
0 42169 37.39 37489 before 069%|  137%| 0.23% 091
1 19659 22127 23.267

11 |aft 10.99% 10.83% 10.80% 12.29

2 11865 14131 14581 d ° ° °
3 8435 9.79% 3506 improvement 1593 791 46.96 1350
4 5983 4875 5.176 before 1.75% 407% 0.36% 240
5 4220 3420 3240 14 |after 1036% | 828%| 92m%| 1104

6 3173 2.610 2.790 - — —
7 201 1965 195 improvement 592 203 2575 4.60
8 1211 1.560 1.485 before 2.04% 3.11% 1.49% 246
9 0715 1110 0675 21 |after 73% | 899%| 7.25% 871

10 0.371 0.630 0675 - - -

m 052 0330 0180 improvement 359 2.89 487 354
12 0.022 0045 | - before 0.79% 0.93% 0.90% 1.01
13 0004 | - - 23 |after 12.26% 12.27% 11.25% 13.07
improvement 1552 13.19 1250 1294
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;\—Z—g ﬁx_ql o o 7]_;(]_ 11O o 7}_}\] o]l ] o ]% EO]J—J_ 9}]\_\___‘: 11 Total | after 771% 8.12% 7.82% 895
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