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A Study on Traffic Big Data Mapping Using the Grid Index Method
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ABSTRACT

With the recent development of autonomous vehicles, various sensors installed in vehicles have
become common, and big data generated from those sensors is increasingly being used in the
transportation field. In this study, we proposed a grid index method to efficiently process real-time
vehicle sensing big data and public data such as road weather. The applicability and effect of the
proposed grid space division method and grid ID generation method were analyzed. We created
virtual data based on DTG data and mapped to the road link based on coordinates. As a result of
analyzing the data processing speed in grid index method, the data processing performance improved
by more than 2,400 times compared to the existing link unit processing method. In addition, in order
to analyze the efficiency of the proposed technology, the virtually generated data was mapped and
visualized.
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AT AgFYA Bl ozt gl AFoME 24 LiDAR(Light Detection and Ranging), Radar(Radio
Detection and Ranging), GPS, 7}ulgl 52 AMAE &8t M A4S BNty B4 HRE 2853
A dlo] 83813 9t} =3 Radars o] &3 73] E4(Lim, 2019), R FUE2] £4(Yang et al., 2018)
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71E 33 Y] HolHE A&F0r A FHOE tolHY A, A, B4, 23] 59 HE wEA
Bat7] Sl g B3t 2 A7 FREAT AFAA I3 A9 HE WS <Fig. >3 o] 27
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Huniform decomposition), B15% & (non-disjoint decomposition), 53 E(disjoint decomposition). 2=
o 2t7b 8= 76k R-Tree 7]9F, QuadTree 71%F 19 2~o) & d¥ th(Singh and Bawa, 2017). &%t ¢l
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<Fig. 1> A Classification of Traditional Spacial Indexing Approach
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AAE Ak s, &97R A He] g8 HolE fiBole Aud Ade 3D & vt webA, &
TollAE feivet 90l B AR T EE Vg AAst IDE Fo3 $ & tolHE A% }71]
B 7 de WS At ok AR aele I3 B 43 85 ID Fof Ao st 2
& 7Fsd 3 aFE BASHATh A=F AAddlA AT BAR A5 HolHE A shEAke] tAE 37
E72|(DTG, Digital Tachograph) HC|HE 7|4t 2 714 AJAdste] HAxr|uto 2 st on, At W23
H3 99 Aol AHE 55 vlastgich
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<Fig. 2> Spatial mapping based on grid index
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<Fig. 3> Structure of data processing based on grid index
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ol A 7|HES 0|88t W& YlHoe HE ok i
<Table 1> Coordinate-grid mapping table
Division of data Coordinate-grid mapping Data provider -
Name of database KICT Name of table traffic_coord_grid
Data structure
Column name Data type Data sample Data content

Grid_id text G20 Grid ID
coordx text 127.1116000000 Longitude coordinates
coordy text 36.0993000000 Latitude coordinates

<Table 2> Link-grid mapping table

Division of data Link-grid mapping

Data provider

National Transport Information Center

Name of database kict

Name of table

traffic_link_grid

Data structure

Column name Data type Data sample Data content
Grid_id text G022052 Grid ID
link_id text 2410044202 Standard node link ID

<Table 3> Administrative district-grid mapping table

Division of data Administrative district_grid mapping Data provider

Ministry of the Interior and Safety

Name of database kict Name of table

traffic_district_grid

Data structure

Column name Data type Data sample Data content
grid_id text G027234 Grid ID
district_id text Yeonji-dong, Jongro-gu, Seoul Administrative district name
district_code text 1111016000 Administrative district code
district_poly polygon {(127.1116000000, 36.0993000000), ...} |Administrative district location coordinates
I 4§ % 4
B AFoA AR 1= 3 B8 B3 285 D o] B tiate] 48 &3 3 Vs S 4
sl9lth. A= DTG HlolEE B4se] Hurion 2 Ja0] Whehe A2 £E9t 12l=0] Wehs
Aol £=8 vlE BASIY TS BB A4 7bs D P a9l wRAe) RYL FAstuA A
A A Al AAZE B8] 34 dlolElE A= skEAke] tAY &3 7] 57X (DTG, Digital Tachograph) Hl ] €
g 7IRte g 7P AR HlolHE st AlzEstit.
1. 32| ™A J[HE & H0lE 2| 224 BN
B AT AFR TS AP SHE G AN W dolEe e BLHS BASH] S5t
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71E8] Ja @l dolE A T g o] HolE A ARke Hlal #4353t

A &SR, diEE 5 AT RE f39 =2 Zole F 110,714kme] 1, RE E2 VELIE By
08 F7tnERA 2 DBTEEAYS il 7E2H T8 YEY I LB & 139,949740]t}, EF 7
=8 3 £ 3211530 0H, 58 H3 dole 105824kmo|th. IE]|=9] A9, 1km 7HA 9] FARZFEH SO

2 UrE A5 WAl 10000719 Pk 1elesh 44 En, B FEdl tate] Jelss YA Hw
SEEIEEER OB PSS % wejo] Hstel of 3u) Hor, Jel=g We HACE v
33 55 akol AR FE MA0E ARE T A9, 2else YAl Aol 1 ool B o

2 g Ak Bl AT A vt “H}f 3% ks IDE Fofgol wet HEo] A4k glo] dd 18=
2 Q3ET, 7)1E B2 R gl sgste 28sE gst, a8E | i a5 F7F AAE o)
AE Bz dolg #E 2 A B AgATe] WA= Aol7t it

At BAE Hgate] M G2 AAEE AA dolHe E84S AF3A 7HFe] HolEE AR
st} AA g} 7h7he dHolEl AR E&A BAES FYSIATE B4 AMES HolElet HFE Y AR
2 <Table 4>} 2t} 24 HlolHe A= @99 st&ak A 37| EFX(DTG) HolEH=Z HolE <] W
£ &R D, FHA, FAAL, 715 AL F &5, THEE, 95 75‘ 4& & 5o FAHAL
EE HolHe 12 B9E 7|51, AHaL T o[HIE A Al AF 001z H4 71Z5H ) B s oF
9507+ 79l HlolHZ F4E Y-S 3HE FH 8351950, HMEH gFe 41GB°]E}. 3 F3 @Y
tlolE] A& fl8te] <Table 5>9F Zo] FAet =20 ARE QHstal F3 ¥ A2E 5mE AR L
o, 2= w99 golH XA aBE Fr]= 7IRAE 1kmE AT 24 A, <Table 6>
2ol P &9 E DTG tlolEl7} A== Al 33] i 5,173%(%F 862)7F 2850H, JIF= B2
tlolEl7} HElEE AZFE 33 Hit 21237 289 AoRE BAHYT olo A 1T qld s HS
A-gate] 2k v HolElE AEshe ste Aol 7|E] WA R oF 24008 #WE A £EE VA=
Aoz BAFh

<Table 4> Specification of analysis data and computer

Type Specification
Data contents Vehicle ID, Mileage, Driving time, Speed, Acceleration, GPS location etc.
Data Data record cycle 1 second period record (0.01 sec period record when event occurs)
Amount of data 9.5 million * 3 sets
Data volume 41 GB
Operating System Window 10 pro 64bit
Computer Processor Intel Core 1-7-4970 CPU@3.60GHz (8 CPUs)
Memory 16384MB RAM

<Table 5> Link node data table

Number of Node Number of Link Distance of Link
917 3,883 1,073 km
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<Table 6> Result of data mapping analysis

Case Amount of Data Mapping Type Data mapping time
Link 5,331 sec
1 10,316,372
Grid 2.27 sec
Link 5,202 sec
2 9,897,586
Grid 2.16 sec
Link 4,988 sec
3 9,378,271
Grid 1.94 sec
2. XM COIEIE M5 ME U Al2s

AYE = B WAe] BL4S Hels] st thake A
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<Fig. 4> Mapping of virtual vehicles sensing data using DTG data
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<Table 7> Information of DTG data

Name of database ‘ platform_db ’ Name of table dtg_data
Data structure
Column name Data type Data sample Data content
date date 2018-09-18 Collection Time
time time 10:35:54 Collection Time
carrier_code varchar 09495 Vehicle Information
industy_code int2 31 Vehicle Information
car_number varchar 917F89A86F51D0BF225E983B71210BEC Vehicle Information
daily_distance int4 55 Vehicle Information
accum_distance int4 43557 Vehicle Information
speed int4 69 Vehicle Information
rpm int4 1248 Vehicle Information
break_sign bool FALSE Vehicle Information
coordinate_x float8 126.8667 Location coordinates
coordinate_y float8 37.3439 Location coordinates
azimuth int4 40 Vehicle Information
accel_x float4 37 Vehicle Information
accel_y float4 2.5 Vehicle Information

Oﬂua#laﬂm opex2 wa @ ey E

<Fig. 5> Visulization of virtual vehicle sensing data mapping status

Fa e dolEek A & tlolE | GIS £F 23S vl of 133 Tt <Fig. 6>2 F &9
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DIG point data
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<Fig. 6> DTG link data & point data mapping

v.d2 &
B ATddA e vt 990l ste &R 22| EE vY AAste] IDE o3 & &7 tolHE A
EtA MiFE = Se “o“ﬁ—% 11]/\18}1 11“45 33 2 U3 222 D o Bl st A8 Ve
4 B E2AE EAEIT 83t 71 GIS oA 9l Holg A ¥4t Hlag 3t

@ 9 wolE] W 7)&e] gl WA Aoz sy, YH A4 HolE HelE Fojel AeF
oz YA ¥ Aol A Ak TeE B2k BY PHE A8 Al
A dlolEe] GIs 4 £ A, ThE 439 dolH @ 997k dol @ HolEste] BiHel %% Al o

o,
0
o
o
-0,
2
X,
Jot
fz
N
L
N
N
or
i J

22l @ HHof AZE P A P A7 BAT A0 BT BEe] WE ¥ HolHe §
9 Je)= Ao HAH 7] 46 gF 3714 AT Fao] asi,
ACKNOWLEDGEMENTS
B APE BRANIEATY TG ABAA A FARY B3-S ey =20)E A
(20190149-001)8] 1H§-& 7IWko2 APSG O, FHAMIIEATU TN AL A4 Jw hFY 3

A PIARARE 75 7)E 71T (20200448-001) A O AT

REFERENCES

Hong S., Youn D. and Chang J. W.(2015), “Efficient Top-k Query Processing Algorithm Using Grid
Index-based View Selection Method,” KIISE Transactions on Computing Practices, vol. 21, no.
1, pp.76-81.

Kim H. S.(2014), Integrated Earthquake Hazard Assessment System with Geotechnical Spatial Grid

116 PR TSYUZ| =27 193, MI62(2020H 129)



J2E olgA J|Yg olgs IS HulolE] Y wot 47

Information Based on GIS, Seoul National University.

Lim S. H.(2019), “Analysis of Various Precipitation Characteristics using R-QVP Methodology,” The
International Conference on Meteorological Observations, vol. 2019.

Mouzourides P., Eleftherioua A., Kyprianoub A., Chingc J., Marina K. and Neophytoua A.(2019),
“Linking local-climate-zones mapping to multi-resolution-analysis to deduce associative
relations at intra—urban scales through an example of Metropolitan London,” Urban Climate, vol.
30, 100505.

Niemeyer G. and Geohash W.(2014), https://en.wikipedia.org/wiki/Geohash (Accessed Sep 10, 2020).

Singh H. and Bawa S.(2017), “A Survey of Traditional and Map Reduce Based Spatial Query
Processing Approaches,” ACM SIGMOD Record, vol. 46, no. 2. doi:10.1145/3137586.3137590

Vukovic T.(2016), Hilbert-Geohash-Hashing Geographical Point Data Using the Hilbert Space-
Filling Curve, Semantic Scholar.

Yang 1. C., Jeon W. H., Lee H. M. and Nam D. S.(2018), “A Novel Method to Estimate Traffic
Density using Automotive Radar Sensors and Deep Learning Algorithm,” KSCE Journal of Civil
Engineering, vol. 2018, no. 10, p.324.

Yi L., Xiaochong T., Yongsheng Z., Chunping Q., Xiangyu W., Guangling L., He L., Congzhou G.
and Yong Z.(2020), “Global multi-scale grid integer coding and spatial indexing: A novel
approach for big earth observation data,” ISPRS Journal of Photogrammetry and Remote
Sensing, vol. 163, pp.202-213.

Vol.19 No.6 (2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 117



