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Al Technology for Quickly Solving Urban Security Positioning
Problems

® =8 @ KYBFHARR ® HEM

H5FL

IR EZ B/IMET 2721, ZHHIDE S RN Z1T8)1% 7 — LHEERIC K > THEEIC
DT BEINETE T — LM IR, B, ATHEEQAD®SIVFIT—I Y O
TN THEEHEN TS, £, BHCKE: & OO/ TEIERAAE 5
TV TH S, Lh L, BEEBRICAN S LIRS 2 AT CHER S 288y h T —
DB — L NI LW E LTSN TED, TNE THEDO RIS M EE %
LTI RA BIREDN RN ENFEREDOREE L x> T\, TOMERRRT ST
WIT, FESIZATBEEE 2 )0 Ulci Ny MELE & 75 THEROTFEZ R Uiz,
BNy FELED 7 )V TV XA LIE, RKROEFNRZERKT 5 7280 OE(H B DR
BlBIGA 2R LS, 7T 7HEkNc & 2 Bk, SFEI X MDREEORE IR LT
BRI RS 28 M %y N T — 7 &7 — L B0, FHEEEORMNANEE S
57,

ARETIE, TNOOBRTEERRHTS &L EIC, HE23XK O KHIHEMEFI208 / —
RIS 2 THERZRAN T %,

Abstract

Security games are used for mathematically optimizing security countermeasures
in order to minimize the effects of criminal activity. Their use has been attracting
attention in the fields of artificial intelligence (AI) and multi-agent systems, and they
are now being put to practical use by several U.S. public agencies. However, the use
of urban network security games to analyze the problem of catching criminals at road
checkpoints is difficult, which has hindered their application to city-scale networks.
To overcome this difficulty, we have developed min-cut arrangement and graph
contraction algorithms. The min-cut arrangement algorithm identifies candidate
checkpoint locations that maximize security. The graph contraction algorithm reduces
the problem, leading to a dramatic reduction in computational time for urban network
security games, for which the computational cost increases exponentially with the size
of the problem. In this paper, we introduce these algorithms and present results for a
200,000-node problem centered on Tokyo's 23 wards.
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