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m Korea National Transport Survey

National Integrated Transport System Efficiency Act
- Prevent duplication of traffic surveys and establish a reasonable national traffic policy
- Establishment of the Korea Transportation DB (KTDB)

[ Status of registration and use by transportation means

& Status of supply and operation of routes, traffic volume,
mileage, etc. by transportation means and facilities

& Traffic volume of passengers and cargo by transportation means
and facilities

™ Transportation and logistics expenses incurred in the use of
transportation means, investment, operation, management, etc

M Traffic-related social costs such as traffic congestion, traffic
accidents, environmental pollution, and greenhouse gas
emissions

&

Ky

Ky

Energy Consumption and Efficiency by
Transportation means

Greenhouse Gas Emissions by Transportation
means

Transport performance and share ratio by
transportation means and facilities

Matters necessary for the establishment of
policies and plans related to transportation,
analysis and evaluation of investment in
transportation facilities



m Korea National Transport Survey

Development Process

Establishing

a basis

of KTDB

1998~2002

Before 1998 - Begin with public working

business

- Overlapped & partial trans.
surveys

- Build present trans.

survey system
- Construct Metropolitan . .
- Open public services

OD supported by

- Establish Transportation
World Bank

System Efficiency Act(’99)

DB
expansion
& service
upgrade

2003~2009

- Secure DB experts
- Collect traffic data

- Improve investigation System

- Invigorate and expend
distribution of traffic

information
- Improve cooperation system

with interagency

Q‘(\ase /L

Toward
GTDB

Improve

quality of
DB

-Develop Mobility index &

_ Nationwide household Green Transportation DB

- Strengthen ICT based survey
travel survey

- Improve reliability for Eqbleipatalinalysis

demand forecasting
- Improve standard for national

statistics estimate

- Develop new statistics

- Improve quality of KTDB




m Korea National Transport Survey

Organizations
Korea Transport Institute (KOTI)
- (KTDBCenter)
- : KTDB
Technical Support Committee D€ Audit Committee
| | |
= Transport Facility Survey = Mobility Transportation
= Basic Statistics = Build Transportation Thematic Map
= Survey & Data Analysis Thematic Map & Network = Mobility Analysis with
for Analysis View-Transportation System
Survey Agency
S GIS Company SI Company




m Korea National Transport Survey

Nationwide survey Bigdata Analysis Transport Statistics Transport infrastructure map
@ FErE W g
Passenger Traffic Survey Mobile data Domestic traffic o Al _
@D\ ﬁ?‘ statistics/indicators Traffic Demand Analysis Network

Cargo Traffic Survey Vehicle GPS data W

@\ M International traffic At R

Special Period Traffic Survey  Public transport card data seceles fralens e Transport Infrastructure Map

Basic data on transportation Transport statistics(means-sharing ratio,
demand analysis(0/D, network) accessibility index, commuting time, etc)

Standard model Transportation costs (congestion, environ-
for traffic demand analysis ment) and transportation performance inde

Nationwide road traffic speed/volume Public Transport DB and Infrastructure Map
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m Mobility Bigdata and Analysis Methodology

I Natioawide Survey

+*» National Transport Survey: to figure out the amounts of movements for both

passengers and freights

¢ Conduct regularly at every five-years

1998 | [ Weekday Trip Diary Survey

Nationwide 2005 * Weekend Trip Diary Survey
Passenger & 2010 * Traffic Counting & Occupancy
Metropolitan 2016 * Station & Terminal Survey

2021 | | * Express way survey

| J |

R ( N\ ( )

1996 * Freight Survey for Companies
2001 * Truck Diary Survey for Drivers
Freight Nationwide 2005 * Inter-modal Terminal Survey
2017 * Traffic Counting around Industry Parks

2022 | |  Toll Booth




m Mobility Bigdata and Analysis Methodology

I Nationwide Survey (Passenger)

< Types of Passenger Survey > < Household Travel Survey >

RS0 212 718K DHIAIR)

B8 NER; - BEIE SRE) S e

Survey Type Target Population Survey items

Household 7t -E S AT ZAL
Households in South Korea
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Travel Survey Trip purpose,

origin,
Autos passing through all e

Expressway survey destination, e B
Expressway Toll Gate ‘

lehm‘

)
travel time, iy
Traffic Volume Cars passing through the mode,
counting cordon lines (on all roads) occupancy;,
home address, o s
Passengers on express/inter- s e
Public Transport etc.

regional buses, trains,

Facilities survey
airplanes, and ferries
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<Freight survey for companies>
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<Traffic counting around industry parks>
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m Mobility Bigdata and Analysis Methodology

I Nationwide Survey (Freight)
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m Mobility Bigdata and Analysis Methodology

| Transportation Network for Demand Analysis

+* Build for both current & future

+¢ Build GIS map with of transportation facilities

Transportation Facilities Examination

Turning Restrictions Road Location(x, y)

Road Classification Speed Limit ST Road Shape

* N-GIS Numerical Map
= * Administrative Boundary DB
Spatial * New Address Road Name DB

Information

Attribute
Information

* 5 Metropolitan Areas N/W

* Inter-regional N/W

* Base-year N/W

* Projection-year N/W

* Road, Rail, Airline, and
Maritime N/W

Transportation
Network
GIS DB

‘q“f:_.r‘)‘

Transportation Analysis N/W



m Mobility Bigdata and Analysis Methodology

| Estimation of Passenger & Freight Demand

+ Estimate current & future passenger movements by trip purpose & mode
- Nationwide & Metropolitan Area O/D, Mode shares, Travel time & distance
s Estimate current & future freight movements by mode

- Nationwide O/D, Tons and Ton-km by mode, commodity movement by commodity type

s N

Ul Ui Ui
dow|  fmew e

30.0%
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m Mobility Bigdata and Analysis Methodology

| Mobility Bigdata

» spatiotemporal data to grasp continuously the movement of people and vehicles

Mobile data
Parking data | :
Vehicle GPS data Ralil ticketing data.
(&) ﬁaﬁl? @ ((T)) ((i)))
o e )
flepe—=rr T SmEmeetay s T
e e RS e G L
" Bus card data

Taxi operation data(Digital Tacho Graph)
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m Mobility Bigdata and Analysis Methodology

B Construction technology of mobile data

Raw data

Date /1D / age / gender /
station coordinates /
start andend time of stay /
total stay time

» Convert station information to
route information

(@) =, »‘i—' ((‘ )
K<.) % |

(-\ il
(r\

') e } |
- )

1st processing 1st DB construction
| = Error data preprocessing | | = Generate individual movement
i = Distortion data correction trajectories perbase station |
, * Building polygons maps | = Classification of
i andmatchinganalysis | ! movement
= verification (residential/work area,
trip purpose)
» Distortion data correction » Ping-pong Handover Correction
: MZ CHE 271 O 7| A= 2272
% AIZH(12) BEor HZHoF LHEH H=H|0|E 23

2" DB construction

* Trip chain DB

* Trip index (0D /
travel time / travel length
/ commuting time / etc

» Trip classification and travel
purpose estimation

I

AFREHY -

FAFY o
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m Mobility Bigdata and Analysis Methodology

I Handover search and correction algorithm ] Stay location type estimation algorithm

> Time gap between two base stations < shortest travel time > Assume that home is the area where people stay the
longest during late-night hours/weekends.

i (@ »Work/school are assumed to be the areas where people
m . ,K . m stay the second longest and commute reqularly
1. Home Area | Setting individual sleep time zone |

L = ouuiy — il | + Aggregation of individual traffic volume
== | =M. 2453 Q020 + Set the time with the least mobile traffic

| Time?_ 171 ] as sleep time

. . . [0ll) Al trafficZ0l JHE &2 AIZHHTE 04A] :
| Movement and stay classification algorithm SBUIZITHE 03-O5AIZ 6B

B B . Y
Maximum cumulative stay area during [——Home

» Classify Pass by, Potential Stay, Stay sleeping hours

Frequency

Pass-BY Threshold

1 = . 2. Work / School | 2nd highest cumulative stay area |
: Area s
Commute more than 3 times a week & —Work/
stay more than 3 hours a day School
!
3. Other stay Area Others

: 4FEY 21(2020) 13



m Mobility Bigdata and Analysis Methodology

|l Travel time correction

»>Step 1 : Data preprocessing and

spatiotemporal correction

. g Area Range of X
& . :
X' / D X 3
1 4
: o o~ R
Xy (2, ¥2,52) L T .
[=)
X3(xa, ¥3,52) e
no ) n_ ’
n
: PILR LD 5 0 ZIDI,.,XSN leynxsn
Xy =X ) X (o) =X (")
le.s,_, Eisn an E'Srz
1 1

> Step 2 : Correction of travel time within the base station

- Reflecting the travel time for the radius
within the base station

Calculated travel
end time

Calculated travel
start time

S

[ H
oo - == s
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m Mobility Bigdata and Analysis Methodology

* Confusion Matrix

< Home Accuracy : (0+836)*100/836 = 100% ) * Work Accuracy : (93+579)*100/836 = 80.4% ) * When mixing CDR 2 over 90%

Surveyed Surveyed Ratio of people to actually work
Sum Sum |[[” .
Home X|Home O Work X | Work O compared to estimated to work 91%
Estima- | Home X 0 0 0 Estima- | Work X 93 106 199
ted el 0 836 836 led Work O 58 ::_ 579 _ :_ - §3_7_'_'_> Ratio of people estimated to work
Sum 0 836 836 Sum 151 :_ _ §2.3_5_ _: 836 compared to actually to work 85%
I

O Accuracy / location & commute time error

tion

Accuracy || Location Error Rz B Mobile: 37 min | 5] X Mobile : 41 min

Office 100% 2.3km 87% 1.3km o | / N Diary : 43 min 0 | ¥ Diary : 46 min
Sales 100% 0.8km 85% 1.4km o N o N
Freelancer  100% 0.2km 55% 4.8km 2 g 2. ¥
Housewife | 100% 0.3km 71% Z & ° E E
Inoccupation | 100% 0.3km 72% &1 i E 8 X
oOthers 100% 1.7km 59% 2.7km 2 | E E g T+

Sum 100% 1.59km 809% 1.57km o T ' ‘ — o =41 ' ’

0 50 100 150 0 00 150

50 . o T
travel time (min) travel time (min)



m Mobility Bigdata and Analysis Methodology

I Construction technology of Vehicle GPS data

Raw data

Navigation data(GPS) -

Map matching
Create routes 08
» Create Speed DB
verification

X, y coordinates
Time(Day/Minute/Second)
Individual vehicle ID

Error data preprocessing

Primary processing

> Preprocessing of shaded and
missing sections

L ]
34
” Y72 23
E%’:rlﬂ R N =
F
Y
338
338
i kg
%... 32¥
3 ey il
953 627
5072 p
¥3 84z
. 13
6999 g
[ e
s, T J 7 ey
= 1085 4
. 73
. W78

1st DB construction

2" DB construction

_______________

i = Sample volume
i = Link speed

f = Route speed

i * Route DB

= Indicator calculation  Volume/Speed/ Route
algorithm ) Congestion intensity/cost

" Heterogeneousdata ™ Mileage/Carbon Emission
linkage ' Finedust emission, etc--

» Point-link map matching

e [ e |
Nl bt

—
74
\ S / .
A ~ _. {
e
\ o i |
-~
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m Mobility Bigdata and Analysis Methodology

Traffic Index View-T(View Transport) System Analysis Module
Vqu e

Sodal Cost Analysis

“Users can easily analyze and download road traffic data all over the country ”
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m Mobility Bigdata and Analysis Methodology

| Establishment of nationwide vehicle mobility DB (traffic volume/speed, etc)

> Technology that mix public observation traffic data and private vehicle trajectory data (Navigation)

% Ratio of congestion area

Al Seoul 22.78% J Busan 10.36% | Daequ 10.26%

Gwangju7.80% |DaelJeon6.54% |Ulsan 3.94% [Incheon10.36%
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m Mobility Bigdata and Analysis Methodology

I Construction technology of public transportation card data

user type classification/-- |

Raw data Primary processing 1st DB construction 2" DB construction
' Error data preprocessing S Averadelrauetiner:
Tmmca-doata * Distortion data correction = N. of boarding and alighting ' Indicator calculatibp - Av erag e travel distance
i= Drop off tag estimation | 0= N.of transfer ' algorithm A accessibility/transfer tzlme
Date & time / boarding & drop off .?- Bus route map construction i= N. of of route passengers _ Heterogeneous dat} — Bus route map e ele b
cton /route/ distance traveled/ = Customer |D matchingand | * N.ofbus/subwaypassengers | linkage y
P transfer DB establishment LIS ' card data

» Public transportation Trip-Chain DB

Origin-destination trip chain

—  1lstboard

%j\fa 1 1st Drop off - 2nd Drop off

5] 2" board okt 2
Transfer 2 =

.. EY79/(Tag-In) EW370}2(Tag-0ut) b
Ol'lgl.n | BUS A EW32I(Tag-In) T [ T Y

A L.
l_ ] sl F————— | | SUBWAY I'  Destination
T oy |
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m Commuting Time Analysis

I Nationwide | | — Tota
distribution map ) 95 percentile value :
84.46 min
Mode
- Percentage of commutlng Mean 29.41 min
longer than 30 minutes: 0osd | =
36.4%
re)
- Poor Commuter (over 60 m) : 2
124% S ooz d |
0.014 ¢}
| 636% | 240% N0 109% ) 1.5% \
: ’i‘ 7 N\ ‘I-i\'\—-‘ 7 X L4
oo 25 | o s 100 s 150 175 200
Traffic Time 3 20min

0
30min 60min



m Commuting Time Analysis

I Metropolitan Area

0.014

0.012

0.010

0.008

Density

0.006

0.004

0.002

0.000
0

Incheon —> Seoul

Mode: 59

—— Incheon -> Seoul

95 percentile value :
127.76 min

Mean ?3.42 min

50

\
60min

75

l[‘)l} 12‘5 lS‘ﬂ 17}5
Traffic Time

200

Density

0.014 4

0.012 4

0.010

0.006 -

0.004 4

0.002

0.000
0

0.008 -

Gyounggt —> Seoul

Mode: 54 \

Mean 61.10 min

—— Gyeonggi -> Seoul

95 percentile value :
117.22 min

60min

47%
H N
P B P 100 s 150 pa
Traffic Time
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m Commuting Time Analysis

I Metropolitan Area

Suburbs -> Daejeon

Suburbs -> Gwangju

= Sub -> Daejeon ! = Sub -> Gwangju
0.0200 :
95 percentile value : 95 percentile value :
115.52 min 111.98 min
0.0175 fode: 33 i 0.020 i
s Mean 50.52 min Mean 44.74 min
| | 0.015 |
0.0125
oy oy
2 Z
& o.0100 8
0.010
0.0075
0.0050
0.005 -
9 5 0 |
s 25% R 20% R
0.0000 : - ¢ ; : : : : 0.000 : : ; :
25 50 \ 75 100 125 0 100 125
Traffic Time Traffic Time




m Commuting Time Analysis

I Metropolitan Area

Suburbs -> Daequ

H —— Sub -> Daegu
0.0175 . .
95 percentile value :
108.01 min
0.0150 Mode: 38 3
Mean 45.45 min
0.0125 1
Q0.0]UO ' *?
2 2
UJ Q
[s] a
0.0075
0.0050
0.0025 22%
— A
\_&\’
0.0000 i :
o 25 50 ‘ 75 100 125 150 175 200
60m1n Traffic Time

Suburbs -> Busan/Ulsan

—— Sub -> Busan & Ulsan

0.0175 !
95 percentile value :
116.98 min
0.0150 ¢ i
ode: 29 ' |
Mean 50.50 min
0.0125 ;
0.0100
0.0075
0.0050
0.0025 29% 1
N A
\_\,
0.0000 :
V] 25 50 ‘ 75 100 125 150 175 200
60m1n Traffic Time
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m Commute Time Analysis

commuting time average Percentage of same

ity N. of Sample Average | Std. Dev. = pvearlc;eentlle <30min 32?(;:1?”& 60min< ?2:;;?:;&:? distfigtrz]l':glr?:;a;\:;ork)
Seoul 4,958,330 32.31 27.40 83.31 0.55 0.31 0.14 7.92 0.86
Busan 1,690,685 28.56 25.43 77.73 0.63 0.27 0.10 6.93 0.91
Daegu 1,195,059 25.78 23.90 71.54 0.69 0.23 0.08 7.29 0.87
Incheon 1,323,579 33.72 30.63 95.81 0.58 0.25 0.17 8.97 0.72
Gwagnju 708,622 25.33 23.18 70.12 0.71 0.22 0.07 7.11 0.87
Daejeon 754,270 25.70 23.76 71.26 0.70 0.22 0.08 7.00 0.88
Ulsan 565,388 26.37 23.80 73.00 0.69 0.23 0.08 6.79 0.94
Sejong 150,878 29.46 29.47 89.99 0.63 0.25 0.12 11.73 0.60
Gyeonggi 6,635,776 34.73 30.66 95.80 0.56 0.26 0.18 9.75 0.49
Gangwon 739,755 21.20 23.72 68.01 0.80 0.14 0.06 6.95 0.87
Chung-buk 813,151 24.31 25.10 74.43 0.74 0.18 0.08 7.95 0.83
Chung-nam 1,058,219 24.27 25.57 75.95 0.74 0.18 0.08 8.16 0.79
Geon-buk 812,687 22.94 23.75 69.02 0.76 0.17 0.07 7.55 0.79
Geon-nam 769,771 22.98 24.27 70.94 0.76 0.17 0.07 7.28 0.77
Gyoung-buk | 1,234,541 22.53 23.48 67.94 0.77 0.17 0.07 7.25 0.82
Gyoung-nam | 1,538,572 24.97 24.42 73.19 0.72 0.20 0.08 7.47 0.80
Jeju 409,523 26.70 25.48 77.07 0.69 0.21 0.09 7.52 0.91

N
6.






