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Improvement and Implementation of Unmanned Traffic Enforcement Equipment
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ABSTRACT

The thesis is automated traffic control equipment system aims to improve. Areas where
improvement is needed about the existing automated traffic control equipment by applying the latest
technology and to improve the things that can be derived. Reflecting the derived improvements, we
intend to present a plan for the design and implementation of a new unmanned traffic control device.
The main improvements were designed to change the housing material of the unmanned traffic
control equipment, simplify the configuration of the equipment, reduce the weight of the equipment,
and change the purpose of the software. In order to evaluate the objective performance of the
improved unmanned traffic control equipment through this study, it was requested to a public
certification authority. The reliability of the equipment was secured through KC certification and
durability test. It is intended to present the feasibility of securing the marketability of the unmanned
traffic control equipment by comparing and evaluating the construction period and installation cost
with the existing unmanned traffic control equipment.

Key words : Unmanned traffic enforcement equipment, Carbon fiber, Radar, Integrated housing,
Certification
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<Table 1> Installation Process
division Aluminum SuUS304 Carbon fiber NOTE
importance 2.7 7.9 1.5 The lower the lighter
The tensile strength(kgf/mm) 25 60 160
Tensile modulus(kgf/mm) 7200 21000 24000 Higher is better
Bending strength(kgf/mm) 0 0 130 Higher is better
Lateral modulus(kgf/mm) 0 0 9000 Higher is better
Coefficient of linear expansion(10™ °/C) 23.6 17.5 02 lower is better
Thermal conductivity(ka/m « h - C) 100 129 3 lower is better
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. . . Thermal Cenductivity W/m.k
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high Carbon Fiber . Thermal Expansion Coefficient x10-6k

(High meltability)/

Specific Heat J/kg.k
Epony 20|
Aramid Fiber/Epoxy 15

High Strength,

High meltability 10
Glass Fiber/Epoxy

5
Boron Fiber/Epoxy
Titanium 0 I‘I
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Steal

g
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lov M |nelastic Modulus =——high GFRP CF AFRP Alalloy
(a) Strength and Elasticity Comparison (b) Comparison of thermal properties

<Fig. 1> Mechanical Properties Numerical Comparisons
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<Fig. 4> Installation Process

<Fig. 5> Aljbsh= 7HAdE FRlusasan e s dagss yeha o

‘ Vehicle Detection }

!

| Passthe Stop Line

l

‘ Speed & Signal Violation

‘ Main Video Shooting }7
v

|
Speed Violation Signal Violation

;

Auxiliary Video
Vehicle Tracking

'

Passing through
an Intersection

‘ License Plate Recognition }7

!

‘ Generate Crackdown File }7

End

<Fig. 5> Flowchart
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<Table 2> Performance Comparison

Item Existing System Proposed System
Material Stainless, Steel, Aluminium and Electrolytic Galvanized Iron | Carbon, Polycarbonate and Composite Material
Equipment | Main camera Housing, Secondary camera, controller | All-in-one camera housing, T-Box, Power and inspection
Components | enclosure, iron strucyure, various power and control cables | cables
-assembled camera housing : about 12.5kg

-camera housing : about 25kg
-auxiliary camera : about 1.5kg test box : about 9.5ke
‘total weight : about 23Kg

Weight -case : about 53kg
‘total weight : about 80Kg
Form Separate operation by control application For changing discrete use with one software
(signal violation, speed violation) (speed violation < signal violation)
Cost Procurement registration standard 34.5 million won 30% cost savings
Installati o
s .a ' 2Month~6Month Install within 15 days
period
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<Fig. 7> Composition of the proposed unmanned traffic enforcement equipment system

<Fig. 8-& AT ANF RARF A A2zHe] AX AAE HelFa YTk F Avetst Bz
2hE shto) sl MAST AR A0 AFNE AF sto] Wl FxFo] opdl s]Eo A
g FxE| 4X ¥ & 9eS YD Yk A5S PA 9ol AAsAL, 25 $AUE 4A5D
29l0) AASAY BAR S ANY 4 Ak F Al nx ﬂuﬂa}w AFoE T u
2 ABIN FLAY A mol AF7} BRAAW AFE 6me] FREVORE FTHo| spssiel,

3) Mx|&tH

— o

gk

(a) traffic light (b) street lamp (c) sign

<Fig. 8> Installation configuration building of the proposed unmanned traffic enforcement equipment system
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<Table 3> Performance Assessment Cleanup

o . . RESULTS
Inspection items National Police Agency standard
DAY NIGHT
60km/h under +3km/h 14 PASS 1.0 PASS
Speed accuracy 60km/h more~
+4km/h 1.1 PA 12 PA
80km/h under $8 S8
Vilation vehicle 80% more 97.5 PASS 96.2 PASS
enforcement rate
Vehicle number recognition 2% under 00 PASS 00 PASS
error rate
Signal Interception Error Rate 0% 0.0 PASS 0.0 PASS
Violation classification rate 90 % more 100.0 PASS 100.0 PASS
Visual identification rate 95 % more 100.0 PASS 100.0 PASS
Image match 100 % 100.0 PASS 100.0 PASS
System normal normal PASS normal PASS
% Relevant standards and calculation formulas are the acceptance and performance test standards of police specifications, and
self-performance test evaluation
% DAY : 80% of the violation vehicle enforcement rate was applied to 279 recognized vehicles out of 297 vehicles.
NIGHT : 80% of the violation vehicle enforcement rate was applied to 228 recognized vehicles out of 242 violation
vehicles
% Test place : In front of Saechorong Kindergarten, 526 Changgok-dong, Sujeong-gu, Seongnam-si (Wirye Purun Elementary
School — Wirye-dong Happiness Center)
¥ Test date : 2020.09.03.(%)
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