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[Abstract]

In this paper, we design and implement an analytics platform based on

bulk cargo DTG data for

crackdown on overloaded trucks. DTG(digital tachograph) is a device that stores the driving record in

real time; that is, it is a device that records the vehicle driving related data

braking, and moving distance of the vehicle in one second unit. The fast

such as GPS, speed, RPM,
processing of DTG data is

essential for finding vehicle driving patterns and analytics. In particular, a big data analytics platform is

required for preprocessing and converting large amounts of DTG data. In this paper, we implement a

big data analytics framework based on cargo DTG data using Spark, which is an open source-based big
data framework for crackdown on overloaded trucks. As the result of implementation, our proposed

platform converts real large cargo DTG data sets into GIS data, and these are visualized by a map. It

also recommends crackdown points.
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I. Introduction
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II. Related works

1. Spark framework
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ARO] 7HsstH, Theft g1t AR 2|7} 7Hssit.
F3t, AmpA0}F U7X 2 Geo-Sparks o2] 7HA] H[o]
E1 FAZ AlBoiy, detd oz ARGE]= F1t Hlo]E ot
A ZWS 25 ALt 2 =7olA= Geo- Sparks
*}%o}oﬂl S}EANge] GPSet Alea 2 42 A &
A2lste], WGS84 ZfmA|[11] 7]8to|A] D]E|T{e] HH
FEAZ FYsto] FAlSH.

2. Freight vehicle pattern

Table 1. The specification of DTG
Description Type Unit
Date String -
Cumulative mileage(km) Unsigned integer km
Cumulative mileage(m) Unsigned integer m
Daily mileage Unsigned integer km
Car speed Unsigned integer km/h
The number of RPM Unsigned integer RPM
Brake signal Unsigned integer -
GPS x axis Integer -
GPS vy axis Integer -
GPS azimuth Unsigned integer -
Acceleration x axis Integer m/s2
Acceleration y axis Integer m/s2
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Fig. 2. The concept scheme of a big data analytics framework for crackdown on overloaded trucks.
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Table 2. The example of DTG data.

date code car time day_dist | cum_dist | speed [ RPM | breaks X y angle | x_boost | y_boost
20160901 | 727 333‘%;22?;@5?228” 5152700 1 452391 0 | 42| o 1286063 | 3816277 | 0 1 13
20160901 | 727 333‘%;22?;@5?228” 5153000 0 452391 o |eon]| o 1286063 | 3816277 | 0 0 0.2
20160901 | 727 333‘%;22?;@5?228” 5154000 0 452391 0 59 | 0 1286063 | 3816277 | 0 0 05
20160901 | 727 333‘%;22?;@5?228” 5155000 0 452391 o |eo]| o 1286063 | 3816277 | 0 0 0
20160901 | 727 333‘%;22?;@5?228” 5160000 0 452391 0 58 | 0 1286063 | 3816277 | 0 0 0
20160901 | 727 33%%33!;2;?'5/;;!1:;28% 5161000 0 452391 o |eo]| o 1286063 | 3816277 | 0 0 0
20160901 | 727 33%%33!;2;?'5/;;!1:;28% 5162000 0 452391 o | s8] o 1286063 | 3816277 | 0 0 0
20160901 | 727 33%%33!;2;?'5/;;!1:;28% 5163000 0 452391 o |eo]| o 1286063 | 3816277 | 0 0 0
20160901 | 727 333‘%;22?;@;?‘;28” 5164000 0 452391 0 59 | 0 1286063 | 3816277 | 0 0 0

@52 FAZ HoliMe 9A 718Xt BRE FESHe =A0]] AR DTG Hlojel= & 27t FyloflA] A=
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£22 gofick. sl £Eo) oS4 U&7 o)
she A%e 37 sl A=ot At AHOR Ut 2
Az QalrzolRlN T AHo] T 8 Rj2go] Eoga
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TE T RIS ARIRICE T AV 2R 2t Sluste
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TES vosh TRTH AV VY A] 9412915 VeI

IV. Implementation of an index-based
system for partial denoising boundary
matching
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Zote golsg 1EoR Wagh 44 9 Hojeee 2
2} o] g3ith. & EAo|ME DTG HolEje} AF4 52 o
olejote] 33+ z0l(spatial join)}S o] 20m oluje] Aj
FAER Y3 F MY PR 522 AUES ok
Table 32 FA2Z A3 DTG 2 dloje clAolct. of
71014 2710 4450 Meje chew 2k,

index: R Clol] 4 93 ¥OR AlpEz 1
woo] 13E] Yol

. CAR_ID: B|AES}E] x}2F 1.0 85

- DTG_DT: DTG Y&}

« DTG_TIME: DTG A7t

- RN_CD: M54 E& 1.9 #3
+ XLAXIS: X&hw (U]E] ©9] HH ztaA)
* Y_AXIS: Y&RR (U]E] ©9] HH ztaA)

+ fromTime: T 271 ZIYAZE
- toTime: =217+ JEAZY

« lapTime(min): &8 A|7F

- distance(m): A4 o]z 2]
* speed(km/h): 717t Pt £
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Table 3. The example of processed DTG data.

index CAR_ID DTG_DT | DTG_TIME | RN_CD | X_AXIS | Y_AXIS | fromTime | toTime 'a(p”T]iirr:]‘e dis(t;’]‘ce (skpri/eﬁ]
1 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 60740 | 3210136 | 315441 | 515471 | 60740 | 62010 | 212 2211 63
61 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 62110 | 2012008 | 313230 | 515442 | 62010 | 62440 7.2 2155 18
77 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 62450 | 3175029 | 313467 | 517584 | 62440 | 64240 30 618 12
115 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 64300 | 3175009 | 314051 | 517382 | 64240 | 64700 7.7 1780 139
147 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 65010 | 3175016 | 313892 | 515609 | 64700 | 65140 7.3 844 69
159 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 65150 | 3012006 | 313269 | 515039 | 65140 | 65450 5.2 1338 155
177 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 65530 | 2012013 | 313847 | 513832 | 65450 | 70910 91 9419 62
262 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 70920 | 3198011 | 317956 | 505356 | 70910 | 71010 17 348 125
267 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 71020 | 2012005 | 318298 | 505290 | 71010 | 71550 9 1107 7.4
303 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 71600 | 2012003 | 318311 | 504183 | 71550 | 72030 8 1227 92
331 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 72930 | 3188063 | 319070 | 503219 | 72030 | 73320 | 215 419 12
355 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 73330 | 2012003 | 319334 | 503544 | 73320 | 73640 5.3 1026 15
376 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 73650 | 3198017 | 318559 | 504216 | 73640 | 73840 3.3 337 6.1
388 | DB3FA11C289D0S0B2CE2900166D438A6 | 20160901 | 73900 | 2012005 | 318313 | 504447 | 73840 | 74550 | 11.8 6262 318
436 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 74720 | 3210025 | 318886 | 510683 | 74550 | 74930 63 722 68
452 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 81800 | 3210170 | 318187 | 510864 | 74930 | 82250 122 482 02
465 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 82300 | 3210027 | 317808 | 510566 | 82250 | 82530 47 1270 163
479 | DB3FA11C289D050B2CE2900166D438A6 | 20160901 | 82810 | 3210169 | 317763 | 511835 | 82530 | 82920 65 315 29

A2 AL Table 4= M2 ARIEkR] B2 Adtolrt
Fig. 32 olaist Akjtinlel shele} £22 AZistst sivlo]

o IHS B9, R0z AHRIE

Feslglon, Aeict

A 3AZ A kAl £2g SAstel TAlsk

Table 4. Result of industrial complex data.

the number of

Reglel industrial complex data
Busan City 1
Daegu City 9
Gwangju City 7
Daejeon City 3
Gyeonggi-do 59
Gangwon-do 47
Jeollanam-do 1
Chungcheongbuk-do 96
Gyeongsangnam-do 88

Fig. 3. The visualization of industrial complex data.
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Table 5. The example of crackdown data.
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Fig. 4. The screenshot of crackdown data.

Fig. 5. The screenshot of optimal crackdown points.
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