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Learning Method for Real-time Crime Prediction Model Utilizing CCTV

Seung-Hwan Bang *, Hyun-Bo Cho™*

Abstract

We propose a method to train a model that can predict the probability of a crime being committed.

CCTV data by matching criminal events are required to train the crime prediction model.

However,

collecting CCTV data appropriate for training is difficult. Thus, we collected actual criminal records

and converted them to an appropriate format using variables by considering a crime prediction
environment and the availability of real-time data collection from CCTV. In addition, we identified

new specific crime types according to the characteristics of criminal events and trained and tested

the prediction model by applying neural network partial least squares for each crime type. Results

show a level of predictive accuracy sufficiently significant to demonstrate the applicability of CCTV

to real-time crime prediction.

» Keyword : Real-time Crime Prediction, Crime Types, Criminal Records, Neural Network Partial Least

Squares
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[I. Crime Prediction Method

Table 1. The Possibility of Real-time Data Acquisition of Crime Prediction Factors

Criminal Environmental Factors
Absence .
. Spatio—
of capable | Offender Victim Nodes Paths Edges Legal
. temporal
guardian
Race O O O
Gender ] ([
Age ([ ([
Population O O @) O
Average
. O O O O
income
Academic
N O O O O
Crime ability
Prediction O;Z:]Z:t:)orn O O O O
Factors ] ([
Patterns
Crime rate O O O O O
Time ([
Space o ([
Criminal
()
tools
Type of
yP ° °
crime
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Table 2. Categories of Crime Prediction Variables

Category Variable Value
Gender Male/Female
Birth Year ( )year
Crime Occurrence
Place (Place Name)
General Crime Occurrence Dawn/Morning/
Time Afternoon/Night
Crime Occurrence
Date Year/Month/Day
Conversation Before
Crime Yes / No
Meal or Drinkin
Before Before Crimeg Yes / No
Crime Play or Amusement
Info Before Crime Yes / No
’ Approach or Trail
Toward Victim Yes / No
Violence Using Hands Yes / No
Crime Violence Using Feet Yes / No
Violence Using
Method Deadly Weapon Yes / No
Info. Threat Yes / No
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Table 3. Using Variables to Train the Prediction Model

Variable Value
Gender Male/Female
Age ( )year
Home/Public House/
Place BackStreet/Parking Lot/
School/Park/Amusement
Center
) Dawn/Morning/
Time Afternoon/Night
Mon/Tue/Wed/Thu/
Day Fri/Sat/Sun
Drinking Before Crime Yes / No
Approach or Tail Toward
Victim Yes / No
Using Tools Yes / No
House Breaking Yes / No
Violence Using
Hands or Feet Yes / No
Kidnapping Yes / No
Hiding Yes / No
Attack While Walking Yes / No
Disability of Victims Yes / No
Attempting to Trespass
by Using Instruments Yes / No
Grabbing Yes / No
Physical Fight Yes / No
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Table 4. Results of Prediction Model Test

ocistc #o| #2| #3 | #4 | #
ogistio 490 | 45.8 | 50.0 | 545 | 57.7
Misclassification
#6 #7 #8 #9 #10 | Avg.
rate(%)
50.0 | 53.9 | 529 | 56.4 | 53.8 | 52.4
N # #2 #3 #4 #5
oural NeWOIKS 1= > 44.5 | 46.8 | 49.4 | 50.0
Misclassification
#6 #7 #8 #9 #10 | Avg.
rate(%)
50.0 | 46.8 | 52.3 | 54.5 | 48.8 | 48.8
NN PL # #2 #3 #4 #5
S 43.9 | 445 | 44.9 44.2 52.6
Misclassification
#6 #7 #8 #9 #10 | Avg.
rate(%)
50.0 | 448 | 51.6 | 50.6 | 48.7 | 47.6
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Table 6. The Number of Criminal

Records of Each

Table 7. Suitable Crime Types of Each Detailed
Crime Prediction Model

Model(Type) Suitable Crime Types

Model 1(Type 1) Assault, Robbery

Model 2(Type 2) Assault, Theft, Robbery

Model 3(Type 3) Theft, Sexual Offence

Model 4(Type 4) Assault, Sexual Offence

Model 5(Type 5) Sexual Offence

Model 6(Type 6) Theft, Sexual Offence

Model 7(Type 7) Assault, Robbery

Model 8(Type 8) Assault, Sexual Offence
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[V. Conclusions
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A A BES FEHGOH, AA WA BF S0l
FARSE ThE WA folee e WA fEoR RRH9
o ARRE FHEE AR WA A% 2 9559
o), oF wae dolee B4 Wa o 849 47
e VEAD 7N $RAAASEE BeSn e v
g A2 e vasE 4% 4R Fee nylo
W, A%AQ &8 P54 SvelNe Ag4e nah w9,
WA71S A48 W F90] okl AAR sl B
S99 e fY0e o zas el 3ane

B AT CCTVE #8310] Wae] WaS A58 & 3]
A2 Qohugiths HolA oo zh=th 44 CCTV )

oS Bl AFHAE QAAR AF By B8
© USRS CCTVOIN #37bs 84 wasle] Relgton &
T CCIVE 283 BAN2PNN nE 288 5 Y=
Stk B AZRae BE WALY S A5
W, 7129 SERAN YN A9NG BE JFES o
% ¥U 5 glom, oz s &ael 18 £l s
4 Aoleh e, ANz SEsE HolgER ohiet 3t
A WA B dold @ AFTEA, A28 Bl Hole S

WA weRTY TS AR dlZo] Al Ao dad
.
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