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Synopsis of New Methods and Technologies to Collect OriginDestination (O-D)
Data, HARD, Ed, et al.(2016), FHWA-HEP-16-083

o WHIY X1E, GPS A1E, BEEA ARE B9 /|IEHNEAT 75 U 88 /158S
HES @72 Sug

o ATUR S8, EEE AH(TA, A, F) B WG /h5, AES
Sk

= GPS AIE, HUIRIA s

o GPSAlE S&d2 iRt &d F2 FETFAH, dAE A BlgEE AR,
I HO), RS, ARE ARKREE, GPS EElZl F R Qa0|H, ODEA, Ed
BN, U AZHEE 24o] Thset

TechnologyMethod
0-D Data Element
Cellular GPS Data Stream Bluetooth (E-E Only)
Cell sighting based on
Data unit ayvent: call, taxt, data GPS ping; ime-stamped MAC address of device

usefexchange, or network
handover

coordinate

Positional accuracy | 300 meters (average) 1-10 meters About a 100 meter range

Data saturation/ ! ! Varies by external station. Ranges
. Good, but varies Relatively low ¥ g

peneiration from about 3-10 percent.

Sample frequency Varies widely, in minutes | In seconds or minutes In seconds

Confinuous data

Mo, random events

Sometimes, but typically

‘Yes, but only in about 100 meters

stream? pieces of trips captured range of reader
How trips an::l i Based on activity points Trip based on GPS data MAC a|:||:|re.55 matches betwesn
ends are esiimated and clusters shream readers. Trip ends cannot be
and defimed determined.
Encrvotad to anonvmize |Ds scrambled and MAC address anomymized at field
L =nep ¥ timefdistance offsets readers by removal of some digits
Anonymization ndividual and device |Ds applied. Actual inp ends | of address, data aggregated prior
through WISE technology ppied. P ' gareg P

may not be provided.

o 0-D table creation

<72l 2-2> THI A2, GPS A=, E85
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I Third-
5“""""[’:: t';?u?:d" and S:t'; Party GPS Comments
Data
GPS more comparable to Blustooth. Limited ability to apply
E-E trips limited W E-E travel time constraints with cell. Several studies have
found cell based E-E trips to be low.
With appropriately-sized TAZs, cell data are best for total
E-IfI-E trips L v trips due to good sample penetration, though GPS may be
better for commercial trips.
Cell estimates trip purposes based primarily on device's
E‘ Trip purpose v x home and work locations. Purpose from GPS data could
z potentially be imputed based on land use.
@ 5;‘:;::;:; + i This is valuable infermation for many urban areas.
E Residency + E Resident vs. non-resident splits needed for many models.
W | commerciallFraight . v GPS splits O-D data into freight and non-freight sources
g [cars, apps, and freight categories).
E;?:‘n_:g:;ihlc b x Based on census tract of the cell device's home location.
. X GP5 can determine route between O-Ds using waypoints ar
¥
Route information x TMCs.
;?:gt;uﬁsf;:i ravel x v Typically needed to develop E-E trips/matrices.
:F:::rr.;t?;::lr; areas x W Cell not well suited due to low positional accuracy.
ﬁ Within urban areas GP5 has better positional accuracy, can provide
s (planning, select link limited v directionality. GPS has ability to constrain data to comidors
g analysis) in urban settings.
5 | County to county L <
¢ Multicounty metro Cell sample size makes it best for total traffic, plus it can
regions o v inform on residents, visitors, commuters, etc. However, GPS
- neaded for freight. Depends on study objectives.
Between major o v
metre areas
Cell's low sampling frequency precludes data in hourly
S Howrly or peak hour x v increments. GPS sample size may be low for this short of
8 duration.
B Peak period y o _GF'S better suited since it is collected in more frequent time
5 increments.
. . . Sample frequency and size probably too small to provide
o
qE; 15 minute bins - limited cell data in this ime increment, same may be true for GPS
[ i::;af:dw:tikday. ¥ v Either is fine.
:;?\:L?u;;';:u:;zs ¥ i Good use of cell data.
. Cell best due to sample size, but GPS needed for
X P ¥ '
@ Statewide 0-D commercialfreight.
E ODME y v Cell is best for regional estimations and GPS could work
: well for urban comidor andlor microsimulation studies.
Travel time x v GP5 due to good accuracy and frequency of data points.
i Travel speed x o GP5 due to good accuracy and frequency of data points.
E i
;F;Ja:lii:superatmns x W GPS due to good accuracy and frequency of data points.
Freight studies . - Current GPS data are biased toward freight. Appears to be

promising source for freight planning studies.

<02l 23> R0l W2 DulY AR, GPS A2 HEH bl




Mo siExt A2l VISANSE &8 VISSSd & 2EH B JIE o2 1F 13
83 Advantapes Disadvanta
Ease of implermentation = Concems for accuracy of data at smaller
Loweer cost altermative to traditional CHD peographic scales
data collection = Inabdity to provide route at smaller scales
=ood data saturation/penatration = Inabdity to distinquish betwesn non-
‘Widespread geographic coverage commersial and commencial wehicles
Mo lirmit on study ime period (but tirme = Linknowns about how resultsiouicomes ars
Cellular data periods must be greater than three hours) developed
Mo equiprment to purchase, deploy, or = More apt to collect Fip chains and miss short
retricve trips.
Can estimate resident, non-resident = Low sampling frequency
COMImUter trips. = Inabdity to provide time constrained E-E trips:
Ability to estmate tip difficulty in isclating E-E frips.
Good source for E-I/1-E trips with proper
TAZ anagregation
Ease of mplementation
Loaser cost altermative to traditional O-D = Low data saturation/penebration in relation o
data collection traffic stream
Good spatial and temporal resclution = Curment bias toward commercial vehicles
Mo equipment to purchase, deploy, or = Anonyrmization reduces accuracy of tip ends
refrieve. = More apt to collecting only portions of trips.
Ability to identify routes between thp ends when navigation session in use; misses
GPS data Mo lirnit on study Gme pesiod portion of trip when nanigation tumed off
Results can be applied to both urban
TAZs and networks.
Can distinguish bebaween non-commercial
and commercial wehicles
High sampling frequency
Wiable source for E-I/1-E commercial frips
Good source for E-E ips, especially
commercial
= Collects point sensor data
Collects samples of actual E-E trips » Data do not identify rip ends
=ood for quick smaller scale shudies. i = Inabdity to collect, EUN-E trips; collects E-E
equipment is available data only
Bluetooth data Diata available in real ime andfor = Cannot distinguish betwesn non-commercial
mmediately after study and commercial wehicles (though these splits
can be estimated based on class counts)
= Usually requires. fiesd work and equipment
installation

<j-_réll 2'4> EHI'OEI XI-E-’

3. Using archived truck gps data for freight performance

GPS X=

=
y =

the twin cities to chicago, Liao, C. F. (2009)
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- Eau Claire
r q‘“\‘
Twin Cities
&Ia\ck River Falls

L 2]
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<38 25> O|= AIZI2-ERAE| uES XHE sl=2ASA =3 S

Distribution of Apr. 09 Truck Rest Duration, N=144,212
80.0% T T T T 1

70.0%
60.0%

50.0% -
40.0%

30.0%

% Frequency

20.0%

10.0% -

0.0% - —

“

<O8 2-6> O|= A|FI2-ERIANE| nES slExt FAAL 22

4. Processing commercial global positioning system data to develop a web-based
truck performance measures program, Ma, X.,, McCormack, E. D., & Wang, Y.
(2011)

i

o H]=t9] Puset Sound Region A9 =T WEYA 58719} =X FAlY &
ATE e

o 3k= GPS At5Q FAE S Atsst ok, =R Sd9EY 2 VIEEEYS
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| Connect to Database |
Get the first GPS
record j=0
w
Record j mowving ?
'
hd
=i+
N Record j is the last v
record?
1
N N
w
Mowing?
Engine Status is off? |
™
1 w
_ ¥ § Extermal Trip? v —
=~ External Trip? = e
- — - h
- . - Error Trip? ) '-'T—Y_—IE;:;I
"_’ErrorTriD‘?.”_'w T
,. v
Calculate the travel o —
‘ speed between record N GPLSDSS'%”G]
j-1 and record j+=1 - ossT -
]' Trip Type Identification
o _ {Loop, Local or Access Trip)
. "speea =Smph_ N I
Cal late t ] ™
3nd travel speed Done a4
i O = o = 5=
<J&! 2-7> 0|=9| Puset Sound Region X|% GPS A2 OD F&u}y 2&12|E SEC
I( Data from three I/\
“Wendors
. \/
(Web Server [
|Data Processing Module |
| | | O-D Identification | | I
1
ffffffffff |
|Freight Performance | | ¥ |
IMeasures Module | | | | ‘GIS Processing | | |
I | L -
| l . R —————————
1 Performance | | |Data Storage Module I
| Measures A——— | :
I SGenerator
1 : : l"r PSRC A IK TAZ GIS |/\u| { GPS .."'\. !
1 Database ' Database / | Database ' |
- ___bv_____ B Lo Voo VA Voo
.. e — _I
[compiling Module ~— — — "7}
| I
| | Java serviet and JSP :
L Compiled by GWT |
_________________________ | J I
ﬁnfcrmation Display Module ‘: | :
| A
~ Véogle Maps | ]
: AP )(—f— | 1
| | | &£ 1
L R '
: -~ - | s Javascript Interpreter/ AJdA |l
( Display ) R |
! I \ |
| e I
o — T T T - =
| User Input Module |
Client Computers (Browsers) \_ _ _ s
H O =| = =102 o= - ==
<& 2-8> 0|=2| Puset Sound Region x| 220l 2t=4t ot 2UX|E AlAH SEX



16

5. Using Truck Fleet Data in Combination with Other Data Sources for Freight

Modeling and Planning, Florida, Dept. of Transportation. Research Center(2014)

o ATRI(American Transportation Research Institute) GPS Al2E HIEOE =

sl HFs 7EGV] flol aelEs et

o i 10] 47 SuYE BAES BIEOF 1200} EWS RSN

o BY &S E DS HIBOR Wnol S REo] sl Y BE,
EY, TAS ZOSIS

o @£EQl GPS BRPS Bol BT BAY, AXF W, ST, HEIS FEHN2
M, Ha AR B, WP RS B4 A i Zg FY, 2 AR 29
A BEBS S olYAIE AMATINES

o AL FAE, FR4 B8 ERE AANGOMN, YEEB W OEEBS 185
o BBS FETNS

# OD Pairz Bazed
on All Trips
from ATEI Data with &
without Spot Speeds

# DD Pairs Based on
Trips from ATREI Diata
with Spot Speeds

Number of Trips
from ATET Diata

All Trip: from ATRI
Drata with Spot Speeds
with at Least Ome
End im Florida

1-5 286,579 110,269 68,128
5—10 18,059 7297 3.864
10—20 11.166 4.543 1,860
2030 4026 1.512 495
30—30 2.143 T4 243
4050 1,219 412 132
==350 4.154 1.341 367
Total 327326 126,138 75,089
<718l 2-9> Z22|C} F GPS A= 7|8t slEAL S8
&0
so -
§ 20 -
% 0
g
5 20
10
o - |
— 5 o - o e s o = = — o~ o] =, =
™ i a o - e s —~ F = = b = -
PMumber of Trips per Day
<& 2-10> E22|Ct F GPS A= 7|8t =X s5tF SYH|S



M2Z = 42l JISHAISE 22 JVISHEAd 3! SAEM 24 JIE o2 &
For current truck ID, get first GPS
Start record from database.
Set GPS record number x =1
Initialize td, trt, trs, tl, tpt,
tps, odwt, ddwt, sdwt, |
tsdwt
. Get next GPS record (x=x41) . I
7| Computetd, trt, trs between x&x-1 [
Truck is moving. So
. . trs < S mph?
update trip attributes.
tl = thid; tpt = tpt+te; « o spxc_t:ls::ﬂe?edaf
sdwt=0 ’
Truck at thetrip origin.
Update origin dwell time
L (odwt=odwt+trt) |-
Mark GFE;:;:rd wlas Discard insignificant trip.
Mark » as origin for next
trip.
top dwell time (sdwt +tt) > . sdwt = sdwt +trt; [
inimum dwell time buffer?, tsdwt = tsdwt+trt
¥
X
Mark x-1 as destination for the trip.
ddwt = ddwi+sdwt+trt; sdwt = 0
A previous trip exists for the trudk
and the destination of that trip and
orgin of this trip are less than | mile,
apart?
tl>1mie ? e Do not record this as
5 this a significant trip a separate trip
¥
A 4
Record the trip, its origin, destination, ¥
start and end times, tl, tpt, and tsdwt. l
l Add total time of this trip to dwell
- Get next GPS record (x = x#1) . ” time of previous trip.
| computetd, tnt, trs between x & -1 odwtitptitrt+ddwt = ddwt of
previous frip
Truck still at the destination.
Update destination dwel| time [l—
debwt = ddwt+trt trs < 5 mph?
or spot speed of
x-1=0?
Truck started moving.
PR
s == o} =
S F& L2|E

Mark x-1 as erigin for nexttrip.

Initialize attributes for nest trip.
tl=td; tpt = trt; odwt=0;

ddwt = 0; sdwt = 0; tsdwt=0
ZZ22|Ct T GPS AA|XZ0f|A

<&l 2-11>



6. Mining freight truck’s trip patterns from GPS data, Huang, J., et al. (2014)

o 3l=AI §E401 HUHEES ol 5=9 3K 8734 S|AF EE 14, 654tH, 671
GPS XI5 E HiECoE ¢ g EMe
o TREM WHES ASFNT, HEA0 FAY B4, Ao 7 Ed 24, E9 Y
A AIY B, BREE B4S S6ie
o &Y FEUF2 AA, o1, FA 7IE2 2AICE oFFoI¥ AL, 3082 old) GPS At
5 BYZEES S8 4y, HolE AHAREKE AR rRlk &% 120km/h £ib= 78
SYOE 18T LU=
Field Sample Memo
truck 1D TOTTBPGFESU
Longitude 115830512 10—"° Degree
Latitude 31814818 10—" Degree
Mileage 309013 10— Kilometre
Speed 1] EM/h
Direction S0 0 to 359 Degree, north 15 0
Height 0 Height above sea level
Time 14-5-30 0:1:23
<O 2-12> 5= sEASA 27|57 A2 =
3000 T T T
! »—a Intra-Province trucks &—a Inter-Province trucks
2.00{ ‘A‘\ #“l‘ \“*u _.\ ." "L{“‘xf +—4 Intra ;nuinie trif\j,-» — Ir;ter Pro“vince t:ips ,I
2000k I f 1_
f \d I
1500 I'| | p
oot M el A 1I;,.x"'\.’ ”‘w\. S /’\4"'*"'\4'\ jj Ve ‘*o\‘"’n.
k
hDD‘:“O:*:(’.MWwH‘ o ““M‘:\:G‘ e 'o.' aayers "'Mm‘ ’ oﬁ“:ﬁtﬂwm’\o‘""‘%
20%3-12 ZULQ-U]_ 2014-02 20L. 40j
{a) Four months
250:-/-‘"‘,\ " 2500
2000 ke \‘-‘. /"- 2000
N A
ool e L LN Ve PEL
L0 e ’\‘: l\ ‘! rrk— mmf_
D i ‘\&“7 \“l -':;"/

(b) Chinese new year

Fig. 2.

<JZl 2-13> &= sl=ZKtsAt

27|=A HE

(c) The last day of a month

Trip and Freight truck number over days
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7. Estimation of Statewide Origin - Destination Truck Flows From Large Streams of
GPS Data Application for Florida Statewide Model, ZANJANI, Akbar Bakhshi, et
al.(2015)

Truck Traffic Volume

Observed
Number of TTM (Classes 8-13) ATRI Data Coverage

Facility Type Stations (%) [number (%)] [number (%)] (%)

Freeways and expressways 29 (18.1) 1,063,765 (65.6) 111,608 (68.3) 10.5
Divided arterials 64 (40.0) 333,791 (20.6) 30,472 (18.6) 9.1
Undivided arterials 52(32.5) 101,066 (6.2) 6,969 (4.3) 6.9
Collectors 8(5.0) 42,164 (2.6) 5,127 (3.1) 122
Toll facilities 7(44) 80,493 (5.0 0,291 (5.7) 11.5
Total 160 (100) 1,621,279 (100) 163,467 (100) 10.1

Note: Traffic volumes are for May 9-15, 2010.

<ag 215> 0|2 E2e|0iF BEDED o] GPS X2 B2 4|8
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7,000 -

®  All input stations 4
-
m  Validation stations e
-
6,000 - Linear (45-degree line) -

— — —- Linear (25% error line)

5,000 -

4,000 -

Observed
- truck

- counts per

day

3,000 -

Estimated Heavy Truck Volumes per Day

RMSE for input
stations

RMSE for validation
stations

2,000 - 20-100

70% (64 locations)

105% (11 locations)

100500

47% (167 locations)

93% (14 locations)

500-1,000
1,000

30% (38 locations)

49% (6 locations)

1,000-7,000

11% (96 locations)

25% (17 locations)

20% (365 locations)

38% (48 locations)

Total
o
) 1,000 2,000 3,000 4,000 5,000 6,000
Observed Heavy Truck Volumes per Day
7':
<1 2-16> 0|= EZ2|CiF A=SusS

8. Approach with GPS DataUnderstanding Freight Trip-Chaining Behavior Using a

Spatial Data-Mining, Ma, Xiaolei, et al.(2016)

Hole] mlold 7Y dael&EE
AKe EH B E %‘6} AL,
HHE FEKCOH, 9]

Ed9 o= AETE FAA
e 1A1RY AR 32, 50m

=

Base Depot

5
<72l 2-17> Ma, Xiaolei ¢172| £

21} FYEY

10 O>*

7,000

o

S et TEENUS
AR AASIAOR, Ha AR}
shuio) A eE

H|m

golskle



N2& si=

Xt A2l JIEHK =

2 22 IEHEYY U 2=l

3rd Trip Chain

1st Trip Chain

4th Trip Chain

<72l 2-18> Ma, Xiaolei ¢1729| Cl+= E3Y

2nd Trip Chain — — —

Al Of|A|

9. Expanding the Uses of Truck GPS Data in Freight Modeling and Planning
Activities, Camargo, P., et al.(2017)

o SEEAI] GPS AFEE HIECE Wil Livles &8dld ok 8 e H 3=
WEAZ B8 K54S HER
o S 9 W2 FAL, FRa A &8, £% 8km O]k 805m ]38}, 5E0|5)
sl BiAlchs g e AR
o AIZREHHE FA4, HEE4, Select-OD 4, BEAIAR} #45 8RO E HMAle
Stop
Identification
Initial Data Route Data Analysis
Cleaning Reconstruction and Application

<J& 2-19> 0|2 of2|=LIF GPS At= DHofZA

Selecting Used
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Trucks with GPS Records (%)
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10. Estimating a light commercial vehicle OD matrix based on the vehicle tracking

data of heavy good vehicles, Andras Szele(2018)
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LCV OD database
with 2800 travel record
(2008)

!
i Vehicle tracking data
: of HGWVs :
Multiplication l
betfv?fg:::sthe The sum of
rows an lumn 3
production/attractio gf 1;2 Lgﬁcr)nuo'rri: ——— Raw LCV matrix
Of HGVs and LCVs (production and atfraction)
L
Traffic model

assignment, calibration, validation

; ---------------------------------------------------- thiOhwide rrofflc COUnTS E

LCV and HGV -

traffic countings
in the project : \

. available data at the start of the project LOV mestris
¢ . i:datagenerated during the project
: : methodological novelty in LCV matrix building
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11. A GPS data processing framework for analysis of drayage truck tours, You, S. I,
& Ritchie, S. G. (2018).

o Hl= dE|ELolE & IER gt 2EAt GPS ARE HIECE AL vl ¢
=

ol AlE Ay, 2dde) 2471 g =, 8Ed eiisl
o FHEH, &k, AR BlEREs dd Ai 52 Sl olgAIE AAsKlE
o & Ul Fof ¥ S, ARE AR ARE Sof 29 3 T AR, Qod, g,
H5E 2Eds BMoIlom, SSTE A VKR TE5IN=
| mpur RewGPSdata |
¥ I ¥
| Geocode GPS data | ‘—{ Lclomify Fnck Depots

W
| Delete false-positive stops |

Truck Trip/Towr Identification

Stepn

Truck Trip/Tour Identification

[ Step 1: Select all potential O-D stops *

Step 2: Identify Truck Depots by selecting the greatest major
chuster of the last stops of the day *

Step 3: Geocode O-D stops and trock depots
- Match each record with TACs (Traffic Analysis Cells)
- Criveria 1: spatial allowance * ==-=sseeccemcmmmcn e d oo )I Compatible Clustering Merging Method

Step 4: dentify Closed/Open tours
- Identify tours corresponding to trips and truck depots
- Criteria 2@ Maximum S10p Durathon ®  -eeeeceeee ool ---->| 80 % percentile of the observed data

Step 5: Delete false-positive S10ps
- Stops on roads and irrelevant freight facilities
- Criveria 3: Minimum Stop Duration *

Step &: Condense pairs of intra 2onal trips caused by transaction
and gueuing

Step 7: Iimpose new tours with three hour stop duration
before the peak hours (3:00 a.m. -5:00p.m.)

Step 8: Delete Abnormal pairs of Tours/Trips®

* the main modules to be addressed in detail
<72l 2-23> 0|= Zz|ZL|olF ZH[0| sl=X} GPS XI= AA| oHd
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QS amd 5k - a location indicaior for the ports of Long beach and
Los Angeles, mear-dock, amnd off-deck intermodal facilities (i & j £ k)

<& 2-24> 0|= Zz2|ZL{o}F ZIH|0| &=Xt GPS Atz && S e 78 =2
. LMNG Trucks Diesel Trucks
Iwo-zample z-test (m=481) (m=64)
Tri Travel Time DIFFERENT 065 079
P Travel Distance DIFFERENT 16.37 2357
Tour Time DIFFERENT 561 689
- Operation Time* DIFFERENT 270 356
Closed Tour Travel Distance DIFFERENT 6763 10315
Trips per Tour DIFFERENT 4.11 433
Tour Time DIFFERENT 686 7.1
- Operation Time DIFFERENT ENLY 339
I
Open Tour Travel Distance DIFFERENT 80.23 10527
Trips per Tour DIFFERENT 444 454
Tours Per Day DIFFERENT 1.75 1.46
Trips Per Day SAME 619 622
Motes Two-sample z-test at the o= 0,05 significance level
Operation Time =Tour Time-Transaction Time
<8 2-25> GPS A= && NG % C|2 3l=xt 8¢ H F0f Hu 24 Zot

12. Analysis of Truck Travel behaviour using passive GPS data - Case study of

Calgary Region, Kinjarapu, A. (2018).
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St wndhy Stop dwell time threshold used
Stopher et al. [2003) 2 rins
ha et al [(2011) 13 rins
[Zamjani et al (2015) 15 miins

iGreaves and Flglboezi (2008) |120-300 secs, wsed F40
Sharman and Donelly (2007] |4 mins or 1.8 kmy'he

Mighra et al_ [201&) 15 mins
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13. Freight traffic analytics from national truck GPS data in Thailand, Chankaew, N.,
et al. (2018).
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14. Truck Activity Pattern Classification Using Anonymous Mobile Sensor Data, Akter,
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Vartahle
Type
Driscrete
[mscrete
[mscrete
Continwous
[mscrete

Mumber of stops less than 30 minutes
| hour to 4 hours

30 minutes o § hours

3. More than & hours
4. Mumber of trips less than 30 miles

30 miles to 100 miles
6 PM o 12 AM) to all stops
12. Total number of stops in a day

B, More than 100 miles
SLOpSs

10. Proportion of daytime stops (6 AM to & PM) o all
1. Proportion of mighttime stops (12 AM to 6 AM and

7. Mumber of trips less than 1 hour

8.

G, More than 4 hours

Features

L.
2
5

Feature

Stop Duration
Trip Lengih
Trip Duration
Time of Day
(TOD)

Daily Stop

Group

IH
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List of all truck records in results of the

30
st identification
¥
Create stop serial number £ from stop table for each tnuck based on timestamp §
¥
Create a trip m, for each pair of consecutive stops with their timestamps: /7. ./

k. i

.| Find truck 1D in results of the path identification

Proceed to next truck

1D, i =i +1

Chet first travel timestamp 4 on road link - for treck 1D

!

Merge road link i to trip my
When travel timestamp 5 is within stop tmest@mps /1, G.o!

I; i the Jasr irevel
Timie sknig

Find the next road link ry.

Where 1 = lgey

of Make atrip matnix in the database with all road links, read length, travel
time, Sop time, sop duration, stop number for troeck 1D
HI|=A Atz &2 =t S 7
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Fent Altermative Commodity Gronps
catures {Basc: Farm Products)
. Marmuy. Miring . Mz Fazz-
Giroup Descripiion Cood Materials Chemicals Mixed 1
E Short break 0 i L | okl EN S BT e e b Ll
H minutes
S  Pickup' 30 minuics o . _— . T .
%— delivery Y 228 1.93 3.33 3T 2.05
= Long rest More than
E - - 5 g e s
on breal i 243 2.31 3.51 4.03 1.1%
Short-trip Less tham 30 . . . B . _ .
,‘% lenet! miles -(1.9% 0594 -4.40 1.4%9 1.1
= Medium-tnp 30 mules to B . e R . RS aan _ .
—~ lengtl 150 miles 1.20 0. T 343 1.85 1.83
= Long-inip More than 100
lenet! miles LU 000 LU Ch.Wd Ch ey
= Short-irip Less tham 1 B - - - y . _ =
E duration i 1.70 .93 (K2 2 64 1.25
5 Medium-trp 1 hour to 4
= =1 5T e ), T =1 3T e -2 B3 e -1 Bfpean
= duratnom howrs
= Long-trip More than 4
= duration i LU 000 LU Ch.Wd Ch )
E Daytime hours & AM o 6 P I s Gl 2T 2 1B ELURIE
[=]
#’ Total mumber
= Total Siops of stops in a 0,05 een 0.0]=== 0L 0.0 su= (0. (pf e
z day
Constant 032 ), B iy, T T e -4 63 - -1 42
=s=gignificant at P9 confidence bevel;, «<=zignificant at 95% confidence level; =significant at W% confidence level
= sl=2x ©F S sl=2%| = s E =
<JE 2-35> O|= olZtaZ S=R 27 |8 Az &8 =X ==4 S §d =24 21
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Features

Activity Activity
Pattern 1 Patterm 2

Activity Activity Activity Activity
Pattern 3 Pattern 4 Pattern 5 Pattern &

. Less tham 30

= 5 .l
£ e 2(7.7) 1{1.5) 0 (0.6) 142.3) 1 {0.T) 1(1.4)
= 2. 30 minutes o
= 35 5 5
3 oy 3(5.9) 1{2.1) 0 (0.5) 1{1.3) 1 {0.5) 1{0.%)
=2 3. More than 8
or 103 1 (k4 1 (0.0 10D LA LU o
& i (0.3) (0.4) (0.0 (0.0} (0.0 (0.0}
= :uL;ﬁ than 30 3 (14.9) 1(3.0) 0(1.0) 1(4.3) 0 (0.8) 1(1.8)
g2 3
- 5. 30 1o 100 - . -
= e 2(2.9) 1{1.1) 0{0.5) 1 {08} 0 (0.3) 0{0.5)
= 6. More than = 3
100 miles LiL.1) 1 ((8) 1(0.4) 1 40.5) 1 {0.3) 1(0.4)
7. Less thamn 1 = -
= 23 c
E 4 (15.6) 1{3.3) 1{1.2) 1 {4.5) 0 (0.%) 1{2.0)
=
= £. 1 to 4 hours 2(2.2) 1(1.3) 1 {0.6) 140.9) 1 (0.5) 1 (0.6)
(=9
= Eﬁ.r;?f ! 0.3} 0 (h4) 0(0.3) 0 {0.3) 0(0.3) 0§02}
10, Day 072 .45 0.100 1.00 Ch.CW 11040
£ proportion (001 ) (0.0} (0.00) (0.00) {00y {0,040y
= 11. Might 028 .55 1.0 [LRN] 1.0M0 LULIE]
proportion (0.01) (0L ) (.00 ) {000k [LCRY] [
Percentage of trucks
within each activiry 02 Ii% 4% 2 T4% 3%

prrtern clister

Mote: The vanance of the feature within the samples in the cluster is shown in parenthesis.

<78l 2-36> 0|= 0

Activity Pattern

a3 sl2At 27 |EA Atz 28 =t SSYH 2EEN 2

Category Name

Category Description

Activity Pattern |
Activity Pattern 2

Activity Pattern 3
Activity Pattern 4
Activity Pattern 3

Activity Pattern 6

<Jgl 2-37> 0|2 o7t

Short-Haul Home-Rase
with Multiple Stops

Medium-Haul Home-Bage
with Oned Multiple Stops

Long-Haul with One Stop

4
for
m
>
Ho
02

TNEA M= 2E A=A S

Trucks have multiple stops followed by
multiple short irips and refurn o home-
base within a day

Trucks have onefmuliiple stops followed
by onefmultiple medium trips and return
to home-hbase within a day

Trucks have one {or two) stop followed
by one long trip and not return © home-
base within a day

=
T 4z
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Data Imput Heuristic Approach Features Extraction Muodel Dotput
Fi Stop Time
Stop Identification | Number of Stops  |h
Grs | % Stop Duration
[ata - -
- Tnp Length
Path ldentification | =
. Trnp Duration
Supervised
- - - Learming
MNAICS Coded I (Le., o  Industry
Random Classes
Busimess Locations Grouped NAICS Forest
Code at Stop
Truck Parking Moacl)
Licatiomns
GIS m
Location ™= (il and Gas Wells | [* [
Layers
- 4 Dustance from
Fuel Stations Stop to Mearby
Business
State Banlding Locations
Diatabase
<78 2-39> 0= ORZIAF Si=A 87 |=A A2 &8 st=At Meld S3Y
T l?)“él

15. Statistical estimation of freight activity analytics from Global Positioning System

data of trucks, Siripirote, T., Sumalee, A., & Ho, H. W. (2020).
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Methods
Rule-based heuristic

Studies Quantities/information used'~ Quantities estimated/classified

Joubert and Axhausen (2011) Activity duration Classify: Depot stop and delivery/service

stop

- Duration of stop Classify: Delivery and non-delivery activity syn®
- Distance from city centre
- Distance from closest major bottleneck
- Stop duration Classify: Delivery,/pick-up stop and rest Rule-based hewristic
stop
Classify: Activity stop and non-activity stop ~ 5VM

Classify: Toll pay, gas refill, meal, rest and ~ K-mean clustering
Entropy approach

Yang et al. (2014)

- Distance from POI*
- Stop duration
- Average distance from centroids of GPS
clusters
- Distances from home and workplace
- Stop start time distribution
Classify: Loading/unloading and other
activities
Classify: Work and non-work stop RF®

- Stop duration distribution
- Duration of stop- Diversity of carrier

Gingerich et al. (2018)
- Stop feamures (e.g., stop duration)
- POls around stops from GIS*
- Stop cluster features (e.g., avg/min/max
Classify: Loading/unloading and rest stop
Estimate: Characteristics of activities
Estimate: Commaodities carried

stop duration)
~

Sarti et al. (2017)
- Tour-related features
- Duration of stop
- Distance of stop from the nearest road
(=]

Hess et al. (2015)

Gong et al. (2015)

approach

Aziz et al. (2018)
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This study
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Maximum-likelihood estimation

Activity pattern of

truck i ( A,)
K nown

(" List of effective stops
chains (E)

of truck "”j. )|

-
I
¥

GIS
Determine the trip chain of truck i having

commodity trip

Update E

carried based on

freight-related activity ( Z,)
Determine commodity

Yes (o known)

Determine freight-related activity pattern
W), commeodity trip chain ( = ) and trip

F 3

Au

leg status { ©¢ ) for truck i
A
= and O° ]

(v, =
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Different activity estimation methods

Percentage errors

Cut-off method At a minimum of 26% at 250 min dwell time
Bazed on dwell time (10 ~ 600 min)
Cut-off method 40 ~ 55%
Bazed on distance from the nearest road to stop points {10 ~ 500 m)
Support vector machine method 4%
Based on both dwell time and stop distance
Proposed statistical method 15%
Based on both dwell dme and stop distance
<OEl 2-42> Efi= GPS A2 &8 3=At g5 24 YHE 7|& v|w
Commaodities
Rice Sugar Paper Animal feed Alcoholic beverage Petrol Mixed concrete
No. of trucks observed 1,938 882 146 72 302 202 313
Trip chains completed within 3 days 75% T0% 940 Q9% 1% 1% 0%
Average trip leg distances (km) 95 140 64 56 108 &4 9
Ratio load/unload trip distances (per day) 1.42 1.42 0.81 1.25 1.02 1.58 1.01
Ratio load/unload trips (per day) 1.63 1.13 0.85 1.11 1.06 1.41 1.01
Number of different trip chains 14 12 10 b 1 12 4
<JEl 2-43> Efi= GPS A= && 771X =24 3l=A & &Y

16. Tour Pattern Choice Modelling and Simulation of Freight Trucks in the Tokyo
Metropolitan Area. Oka, H., Fukuda, D., & Shinohara, T. (2020)

o TH UTAIA 2R 28 HUHNE ATEH ZES S5 288
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0,09 0.18 -
0,08 0.16 4
0,07 014 4
Z 006 | g 0.2 4
] [
= ]
g 0.05 i"[ 01
- [™
g 004 ¢ 008
] -
2 3
$o0m 9006
0.02 4 0.04
0.01 - ‘ ‘ | I | 002 ‘ ‘ I | I
0 T T T T T T D lIl T T I\I| II\I III\ III\II\lI
012345678 ‘11!111)1%‘14]51h1f‘131‘?2[l?1”) 01234567 891011121314151617181920212223
Time period Time period
<38 244> A& =1 3t=EA 8 U Fol LA Ex E4
Explanatory variable Parameter t-value
Time -1.0591 -21.36
Population 0.5974 474
Distance to Inter-Change -0.1378 -3.48
Wide road length 02234 3.69
Total road length 0.5955 7.44
Land price -1.5301 -5.71
Residential area ratio -0.6350 -10.14
Commercial area ratio -1.0364 -10.11
Area of logistic facilities 0.1930 7.81
Return dummy 0.7140 12.66
Number of tour observations 746
Final log-likelihood -57.706
<O 2-45> A= =3 St=EAt F0{ YEf ME 2 =H Z1}
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17. Weight-categorized truck flow estimation: A data-fusion approach and a Florida

case study, Zhao, D., et a

(2020).

o SlEAL AAisEdE HEZWUEFH GPS ARE &S VIESHEEEH A1 U IX}
=8 AAEs 59 RS B8 HBASA ANSHY V|ENENDS 75

o ZREItt 79 BaE AxsEy AR E #E0 SFEASA EFE ALE, GPS
P HRisHE SEAsA JISHERTS ENEY ¥ BENEUY vl g8
o nlg AE e BEY V|EEsEY A4 8 B4 B8 E4 A
FE3 Dol AEE B6) DENEY V) JIEEENYS TED

o WA 79 G| BESUEL A, GPSAIE, E=5H AR £S5 Zdie Axsad
HAEHT BASH VIENENY AHE TEY 4 Urks AHo] UG

e Input hoks Walsdatwon lmks Lanear (45=degree line) = = = = Lanear (25% error lme)
e

1500}

category | at WIM sites g2 4W5

Average annual daily truck counts in weight

(b)Average annual daly truck counts o weight

category 2 at WIM sites g A4WS

SHk¥ LMW}

Myg

1500}

LMY 20HM0  S000  JME
M a
=123

category 3 at WIM sites o =

(c) Average annual daily truck counts in weight

'ql-‘ul"ﬁ

{d) Average annual daily total truck coumts 1 all

ﬂ]r:ccai:_r;mll:-s at WIM sites g = AWF

4

Fig. 5. Dbaerved
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<I 31> HAUASSIEASA 27|ZA|(DTG) JAIKZ =
= ZE 3c s2 0| oAl
1 trip_key 7] C-125901568017101206094700
2 dtg_model USR] HEY XDT1000
3 car_vin APHHS XXXXXX301795
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-7> AL S EASA 22| 7|18 AIRe] A2 ESY 2HMEF HIE
TR %

= | = =8 CHE
MESEEA| 5.58 12. 46 4. 94 1.78
FARAA| 2.91 3.06 2.13 3.68
CHEA| 2.07 3.05 1.97 1.52
QIR A 5.79 5.74 5. 06 6. 64
SFEAA 3.34 3.27 4. 49 2.11
CHEZHIA| 1.91 2.58 1.54 1.88
SARIA| 2.73 1.18 2.17 4.37
a7z 35. 03 39. 33 39. 46 27.29
U= 2.88 3.26 2.61 2.95
EXNET 6.00 4.31 6.07 7.03
SXT 9.03 5.34 9,91 10. 47
HEIE= 5.32 2. 66 5.10 7.30
HMete= 4.09 2.51 3.19 6.14
AR 6.08 3.84 4.92 8.84
ANET 5.95 5.51 5.38 6. 88
NFEURR = 0.43 0.85 0.42 0.18

NESEEXIX|A| 0. 86 1. 05 0.65 0.95

35.0
35.0

™ ™ ¥ & & % % <
B PN @ N & A D7 W b % y B AR
g L ) g: o po g R > ATe M \9’*.\
RS S A & 4 o= %) % ® o LA /.6\0
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Al 2,609 1,368 52.4

CHE A A 1, 851 968 52.3

Al 5,189 2,739 52.8

Al 2,992 2,111 70. 6

Al 1,711 791 46. 2

Al 2,446 1,555 63.6

31, 379 22,942 73.1
2,584 1,686 65. 2

= 5,372 2,438 45.4

= 8,089 4,396 54. 3

== 4,762 3,048 64. 0

e 3, 666 2,353 64. 2

= 5,448 3,216 59. 0

Aakde 5,332 3,285 61.6
= 389 380 97.7
NESELRIX|A| 766 153 20. 0

89, 585 95, 887 62.4
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JHE

o 1ARATS TEA 27kd
F2o] 758

FolMe kAt

sEASA 2YAHE| 7|5A Xz

°| #&2 O/D

L2387
o

71EA AtgolA SlEAlEAte] E5E

—

o JIEA} TV EA AIRE 250l B VEESdEe 7EC 2= o 19 E
<i# 39> JAZSEAISA 22| 7|FA At=Q| FMA| EE2 OD

e S8l

TE (M2 |2 | UiF | oA | 25 | OiX | SM | F7] |28 | E5 | s | H8 | |85 | 2 | HF |[MB | &4
ME | 2,458 4 3] 255 2 9 0] 2,123 20| 53] 48 8 1 8 2 0| 6| 5,000
M 201,368] 49 5 40 11| 152] 36| 11| 28 71 19 200 94| 802 0 1| 2,609
o= 1| 41| 968 4 9 8 30| 71 27 18] 16 5/ 528 143 0| 2| 1,851
olM | 232 4 9] 2,739 6 18 8/ 1,847| 36| 68 139 30 9] 29 9 0| 6| 5189
45 2 4] 12 8l 2,111 12 3] 52 3 71 38] 162] 531 12| 26 0 9 2,992
oA 71 12 71 121 11] 791 8| 150 15| 242| 227| 69 5/ 31 17 1| 106 1,711
SA 0 137 26 5 3 6 1,555| 48 5/ 25/ 33 8| 22| 375 198 0| 0 2,446
7| | 2,140] 43| 44| 1,846] 44| 176]  36|22,942| 524| 1,119| 1,745 228/ 63| 215 90 3] 121 31,379
22 29 8 10| 43 4 7 4] 536| 1,686 155 37| 13 6 35 9 0 2| 2,584
£8 67| 13| 34| 92] 18| 228] 35/ 1,230 130| 2,438 449 121 41| 247| 67 0| 162| 5,372
£t 64 17| 20| 123| 54| 244 52| 1,816 47| 441|4,396| 398 71| 117| 54 1| 174 8,089
NE 12 23] 28] 31| 162 61| 11| 267| 20| 126| 407|3,048| 362| 55| 132 o 17| 4,762
Mt 4 34| 11 9 511 20 24| 7 3 23] 62| 364)2,353] 39| 123 8 4 3,666
45 12| 135 510 35 8| 44| 359 258] 37| 267| 111| 50{  39|3,216] 352 0 15| 5,448
e 8| 814| 150 15| 39 17| 208 91 6| 58| 44| 146| 143| 300| 3,285 0 8| 5,332
M 0 0 0 0 1 0 0 4 0 0 1 0 3 0 0| 380 0 389
NE 3 3 2 3 6| 107 o 78 5/ 166] 195 24 6 12 3 0] 153 766
Bl | 5,041] 2,660 1,883] 5,225] 2,993| 1,759/ 2, 485|31,596| 2,555| 5, 243| 7,957| 4,704| 3,680] 5,313] 5,312]  393| 786| 89,585

<E 310> IUBSSASA 28712| 7|2 A=2o| 48 EE OD

Tl 3/

(M2 | BA [ diF | | ZF [ A [ 24 | Z7] |22 |55 |8 | H5 | d |8 | 8L | HMF (MBS | &4
Mg | 1,504 0 NEE 0 1 0l 1,027 71 10 2 0 0 0 1 o 2| 2,648
A 0| 419 2 0 0 o 22 1 1 1 0 0 0 6| 199 o 0 651
o+ 0 1| 463 1 0 0 2 4 0 0 0 0 o 161] 17 o 0 649
ol 73 1 1| 774 1 0 0| 355 1 6 7 0 0 0 1 o o 1,220
o4F 0 0 0 0] 532 3 0 3 0 2 30 24| 14 0 3 o 0 694
CHE 1 1 0 1 0] 353 o 16 2l 39| 64] 12 0 2 0 0 58 549
M 0| 16 3 0 0 0] 190 5 0 0 0 0 of 11| 26 o 0 251
27| [ 1,003 1 6] 345 0 19 16,477 98] 134] 225] 14 3l 18 1 0] 13| 8,358
el 14 0 1 3 1 0 o 83| 554 28 5 1 0 1 0 o 1 692
=8 10 0 o 12 o 47 0 152| 23| 558 38 7 1 9 1 0 58 916
=&t 10 0 0 4 3] 66 1 223 3] 60| 687] 31 1 2 2 0 41| 1,134
e 2 0 2 3] 25 8 0 14 0 5/ 36| 440 23 2 5 o 1 566
et 0 2 0 0] 108 4 0 6 0 4 1] 30| 367 of 1 0 0 533
s 1 5/ 151 1 1 4 16 14 2 8 4 0 0| 580 27 o 1 815
et 0 194 13 1 3 3 3 5 0 1 2 30 11 18| 882 o 1| 1,171
HF 0 0 0 0 0 0 0 2 0 0 0 0 0 0 o 178/ 0 180
NS 0 0 1 0 0| 55 0 9 2 54| 47 1 0 3 0 0 52 224
A | 2,618] 640| 644]1,238] 674 563 266] 8,396 693| 910| 1,121| 563| 530 813| 1,176 178 228 21,251
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<E 311> JAUZSIEASA 2HE| 7|18A A= 59 =2 OD
chel: Sd/d
M2 | 2A o7 | | 2F [ hE [ 24| 7] |29 |55 | 8 | d5 | dd [ g5 | 8 | HMF (MS | &84
Mg | 797 2 20 90 1 5 0| 816 50 25 21 5 0 4 0 o 1| 1,774
HA 2| 381 27 1 1 3 26| 15 0 5 2 11 2 28] 262 of 0 766
o= 1 22[ 353 0 6 2 71 15 1 12 6 7 40 205] 67 o 0 708
oIX 88 2 1] 854 20 11 o 745 13| 19| &4 7 4 13 6 0 0 1,819
FTES 1 1 9 4] 1,274 4 11 1 1 1 8 73] 204 51 12 o 5 1,614
oiX 4 0 2 6 1 242 3] 58 2l 88| 85 23 0 6 6 1 2 553
SA 28 9 2 0 3] 520 9 1 9 10 0 2| 1200 67 0 0 780
10,70

471 | 830 13| 14| 762 9 80| 10 9 222|503 785 82| 21| 57| 38 3] 42| 14,180
zel 8 1 3010 0 1 0 236 595 50[ 13 6 3 8 3 0 0 937
z8 32 3 17] 31 6| 89 71 566 44| 984 204] 44| 12| 86| 14 0 41| 2,180
4t 27 4 8 37| 17| 78] 12| 786 15| 193] 2,082 152| 24| 48| 17 1] 61| 3,562
e 6| 11| 12 8 78 21 1l 111 7| 52| 143] 1,178 140 14| 45 o 5| 1,832
Mt 1 7 3 0 210 7 o 17 0 5/ 11| 158 686 3] 30 71 0l 1,145
45 5/ 37| 180| 16 3 8 121 91 8l 104 44| 11 50 1,007| 123 0 6| 1,769
de 6| 280 69 8 13 50 64 21 of 21| 12| 55| 31| 105| 1,240 0 2| 1,932
HF 0 0 0 0 1 0 0 2 0 0 1 0 3 0 of 14| o0 151
e 1 0 0 2 2l 2 o 32 o 34 75 9 2 4 1 0| 47 235
. 14, 24

Bl | 1,809] 792|709 1,831| 1,624| 585 772 0 914 2,105/ 3,556 1,821| 1,143| 1,713] 1,931| 156| 236| 35,937

<#E 3-12> JAZI=ASA 22| 7|SA A=l thd E=E O/D
Crel: S8/

TE | MS | FA o7 | oI | F | Ol | 24| ZY] | 2R | &5 | B | M5 | Ay | d5 | 9 | HFE (ME| A
M2 | 157 2] o 7w 1 3 o =0 8 18 2| 3 1 4 1] o 3 5w
=M o 568 20 4 3 8 104 20 10| 22| 5| 8 18] 60| 341 0 1 119
o= | o 18] 152 3] 3 6 21 2| 6 15 12| 9 1] 162 59 o] 2| 494
ol | 71| 1]  7lua| 3] 7| 8 77| 22| 43| 78] 23] 5| 16] 2] 0] 6 2150
x| 1| 3] 3 4 30 5 2 38 2 21l 65 203] 7| 1| o 4 68
O | 2| 1] 5| 5| 10| 196] 5 76| 11| 115 78 34| 5| 23| 1] 0| 22[ 609
S8 o 9] u| 3 3 3 85| 34 4] 16 23] 8 20 2 105 0 0] L4I5
71| 307] 29| 24| 739] 35| 77| 25|5.756] 204] 482] 735 132] 39| 140] 51 0| 66| 8,841
Ze| 7 7 e 0| 3 6 4 217 537 77| 19 6] 3 2| 6 0 1 95
B2 2| 10| 17| 49 12] 92| 28| 512] 63| 89| 207] 70| 28| 152 52 0 63| 2276
Zet| 27| 13 12| 82 34| 100] 39| 807| 29| 183[1.627| 215| 46| 67| 35 0 72| 3,39
M= 4] 12 | 2] 59 32 10| 12| 13] 69| 228[1.430] 19| 39| 82| o 11| 2364
M| 3] 2| 8 9| 1] 9o 24 51| 3| 14] 50| 1761,300] 36| 82 1| 4 1,988
Z= | 6| 93| 19| 18] 4] 3| 22| 153] 27| 155 63 39] 34| 1,629] 202 0| 8 2864
Zg | 2 310] e8] 6| 23] 9 110] 65| 6| 36| 30 88| 101| 177/ 1,163] 0| 5| 2,229
ME| ol o o o o o o o o o o o o o o s o 58
MET 2 3 1 1 4 2] o a7 3 8 7] 14 4 5 2 o 51 307
7| 614] 1.228] 530| 2, 156|695 611] 1,447] 8,960 _948] 2, 228] 3,280] 2, 320] 2, 007 2. 787| 2,205 59| 322[ 32,397
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AT ME | EA

M | 29.6] 56.0| 184.0| 62.1] 216.0| 116.0 0 959.8| 111.2| 123.7| 116. 3| 178. 4| 39.0| 207. 4] 165. 5 0| 135.3| 47.3

B4 197.5] 34.1) 124.9] 65.6] 209.0( 198.2| 66.5| 153. 4| 185.6| 194.6| 186. 6| 140.4| 141.8| 123.3| 54.1 0| 484.0] 54.4

CH7% | 38.0[ 115.5| 31.0[ 204.5| 154. 1| 172. 1| 101. 3| 166. 4| 170.4| 131.1| 184.7| 138.8| 181.8| 53.7| 88.4 0] 287.0] 54.8

QIM | 71.4|203.5| 167.4| 34.7| 207.0| 154.4| 170.8| 67.0[ 171.5| 135.8| 120.5| 155.5| 57.4| 179.7| 136. 4 0] 128.7| 55.4

3| 89.5| 146.3| 175.2| 141.8| 24.5| 103.1| 67.3| 150.5| 135.7| 175.6| 150.5| 80.5| 55.6| 165.4| 131.3 0| 157.9| 40.7

CHA | 99.6| 214.7] 109.7| 122.8| 143.9| 27.6| 194.6| 124.8| 166.3| 56.0 67.3| 84.8| 181.8| 131.8| 143.0| 88.0| 51.0[ 58.0

= 0 66.8]124.2| 87.0| 213.3] 204.7| 28.3| 175.2| 156.4| 148.8| 193.1| 158.4| 163.7| 81.1| 75.7 0 0f 52.4

47| | 62.2] 150.3] 151.8| 66.6] 208.5| 118.4] 170.5| 46.2| 91.3| 81.4| 75.3| 144.0| 150.5| 145.8| 197.2| 59.7| 107.9| 55.5

2 | 112.1] 220.0/ 183.9] 140. 3| 215.5| 119.6{ 141.0| 91.3| 51.2| 83.8| 132.6| 206.1| 185.5| 124.1| 188.2 0| 155.5] 69.0

£5 [ 128.7| 177.2| 145.8] 128.6| 176.3| 61.2| 151.9| 86.0/ 90.0| 36.6| 77.9|129.4| 164.7| 88.0| 152.4 0] 46.1| 65.8

&t | 103.4| 175. 8| 150. 4] 117. 4| 138.9| 75.1| 217.9| 75.4| 151.0| 76.4| 37.5| 83.2|148.8| 155.2| 179.1| 79.0| 60.0 60.4

M= | 177.2] 146.7| 142.8| 172.8| 87.3| 80.2| 214.6| 143.8| 163.0| 122.5| 85.8| 42.8| 97.8| 169.3| 127.4 0] 110.8| 67.7

M | 206. 8] 146.5] 189.4| 201. 1| 57.9| 138.5] 156.3| 151. 7| 124.7| 187.5| 147.0| 93.0| 41.1| 162.7| 104.8| 74.5| 121.5| 60.5

4= | 125.6] 119.0 59.5| 180.7| 157.0] 121.8| 76.1| 153.8| 124.2| 93.9| 151.4| 157.0| 174.5| 42.1| 100.8 0] 117.2| 66.4

At | 140.0] 59.9| 85.1| 165.9| 137.3| 164.8] 69.9| 192.9| 151.7| 165.6| 155.2| 107.3| 96.2| 103.8| 45.2 0] 86.5 62.4

RS 0 0 0 0] 36.0 0 0] 67.0 0 0/ 51.0 0 86.0 0 0| 40.1 0f 40.7

MZ | 95.3]328.7| 112.5] 152.0] 132.2

w
w
©
(=]

107.3] 100.0 50.2| 51.8| 129.6| 217.5| 107.5| 216.0 0] 24.9] 60.0

A | 49.2] 57.3

w
oo
2l
w

54.9| 43.3] 61.0| 52.9 55.9| 69.6| 63.5| 58.9| 65.1| 59.9| 64.4] 62.5| 41.1] 62.8| 57.8




N3 Siskt 2V ISANSE &8 SISt VISESA;E 250t 73

saAZlE B Sd8Y 47. Tkm/EH S SHTH= ALE VEKLS

SUAE VIR 7Y =2 sl B8EER 67. lkn/SYCE VI &2 &

BAZIS RIS NER 26, lhin/SHOE Lieh

Aot s sdAtle &= Ag A8y
<E 314> JAUSS=AISA 22| 715A A=l A=E o SUHE

Chel: km/SE

TE | MS | FAH o | o | 2F | ol | S| QY] | ) | &5 | &Y | M5 | A | g5 | & [HF | MS | 2
M | 10.0[ 117.7| 247.6| 39.2[ 250.4] 106.4] 0| 35.3| 115.6] 118.0| 103.2| 165.5] 224.1| 230.1| 178.1] 0| 142.1| 26.1
A 215.3| 14.6| 119.6( 173.7| 234.7| 277.8| 54.4| 241.5| 229.9| 244.1| 225.6| 165.6| 148.3 124.8| 38.3| 0| 553.8 414
CHT | 248.6[ 1316 15.5( 294.3| 184.5| 167.6| 122. 3| 216.7| 234. 6| 149.7| 201.8| 157.2 158.0| 46.0| 84.2| 0| 226.1| 47.3
OIF | 43.4]294.8| 240.6| 14.0| 232.6| 162.4| 280.8| 45.6| 166.0[ 149.0| 110.3| 188.0| 167.5] 230.2 259.9| 0| 129.9| 36.8
7 | 192.1) 131.2] 200.8] 163.9| 12.7| 120.8| 199. 1| 197. 4| 143.0| 202.7| 183.3 82.5 49.1196.3|159.6| 0| 179.5 33.5
CHE | 131.5( 230.9| 133.8) 152.3| 157.4| 13.2| 284.1| 127.3| 188.8| 45.9| 58.9| 81.4|164.3| 164.8| 167.3 87.3| 36.4| 50.0
26| 0| 51.1|138.0[ 205.0] 299.9| 267.0| 14.7| 236.5| 247.9| 197.4| 289.1| 226.6| 176.4| 78.7| 65.4| 0| 0 45.8
271 | 38.7| 204.4| 196.2| 46.2| 249.9] 119.5) 261.1| 30.1| 89.0[ 79.3| 67.0| 162.1| 188.0 183.3| 256.9 174'6 103.9| 413
29 | 107.0( 227. 3| 241.9| 143. 8| 334.7| 120.9| 226.2| 86.0| 40.4| 85.2| 174.7| 231.6| 250.1| 175.9[ 278.6| 0| 157.1| 63.5
5 | 113.6] 196.6| 158.1| 136.9] 225.1| 49.2| 211.6| 82.0| 86.8 26.4| 73.5|140.2( 207.6| 104.2 196.0| 0| 31.0| 61.4
&' | 103.5) 257. 5| 209. 2| 108.1| 155.2| 66.6| 202.5| 66.9| 167.6| 71.1| 28.4| 83.7| 182.7| 182.6| 220.4| 75.9| 52.2| 54.7
H2 | 165.2] 185.0) 159.5| 214.4| 87.2| 80.2| 280.9| 169.0| 227.5 132.6| 84.1| 33.9| 99.5| 214.0{ 156.9| 0| 109.5| 65.9
Bt | 312.9] 167.2) 222.0| 230.0| 49.0[ 142.7| 210.4| 209. 3| 279.4| 241.7| 182.8| 93.6| 32.8| 204.5| 108.6| 68.1| 193.6| 57.7
ZE [ 188.7] 131.2| 50.9] 244.9| 214.1] 143.5| 77.1] 190.6| 131.4] 110.3] 190.2| 188.8| 219.2| 34.8|110.8] 0| 129.5] 67.1
Zet | 215.7) 39.1| 79.8] 1970 178.1] 186.5| 61.7| 236.1] 275.0[ 218.9| 175.9| 123.4| 101.9] 109.0| 33.9| 0| 112.0] 54.9
ME| o o o of 96 o ofuz1 o o222 0 989 0 0 2.5 0 236
MIZ | 136.1] 355.6| 158. 1| 122.9| 159.4| 34.7| 0| 100.0 129.8 34.6| 43.0[ 121.9] 225.0| 126.7| 238.8| 0| 13.4| 49.6
B | 28.6] 43.4| 51.2| 36.8| 35.9 52.3| 48.9| 41.7| 64.0] 59.6| 52.8 62.0| 56.8 64.0| 56.7| 23.9| 54.2| 47.7
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0 GG BlEARe QT F 36ARY/Y, 179. 6km/QS Sk ACE LIEKS
o BEFEE HH AT 3.RIYY, 54 3. ARYY. g 3. II/YE EZo] 57}
B2 EPARIE BV
<Z 3-15> YUZSIEASAE E7HE| 7|5H| RI2e| X EGYH APy SaAIZH
CERl: AlZHY
= 28 B CHE A
MEBEYA| 3.5 3.5 3.5 3.5
SAZAA| 3.0 3.6 3.9 3.6
CHEAA| 2.8 3.7 3.7 3.4
Ol 2o A| 3.2 3.5 3.8 3.6
SN 2.6 3.0 4.3 3.3
CHEI A A| 3.8 3.9 4.1 4.0
SAZIA| 2.5 3.2 3.3 3.2
Aoz 3.4 3.6 3.8 3.6
PA 4.0 4.0 4.3 4.1
EXNET 3.5 4.1 4.1 4.0
ST 3.5 3.8 3.8 3.8
MEIEE 3.4 4.3 4.3 4.2
HMetets 2.8 3.6 3.5 3.4
e 3.1 3.8 3.6 3.6
AN T 3.3 3.7 3.7 3.6
MFEYHXIR = 2.8 2.3 2.7 2.6
MBEHXIR|A| 2.6 4.2 3.8 3.6
HA| 3.3 3.7 3.8 3.6
3.9
3.8
3.8
3.7
3.7
3.8
3.6
3.5
3.4
3.3
3.3
3.2
3.1
3
23 £ oz A
<% 311> 52X 27|12 X2 EGY LA SYAIZHEH:

AlZhe)



MK SI2X SEIIZHNRE 22 JISNSH JIEESS2 P20t 75
o SYARIY B AYS 127.2kn/Y, Y 175.8kn/Y. WE 211. Okn/YE SHARE
U R 2 E90] S7EE EdAVF ZA S
ol&= ﬁ%’%ﬂi}%ﬂ%@ E44 AAlEEo] okl Axigo]l 7] uFol X7 S8
o WE 23Rl RoE HY
<i 316> JUEBSIEASA 2YHE| 7|5H AlZ2e| X|dH EGE ™+ S|
=kl kmy
7= = =8 CH& XA
MEEYA 113.4 134.7 146.9 126.6
SAZAA| 100.0 184. 4 192. 1 168. 1
CHLZFIA| 106. 6 191.3 222.7 170. 1
OIF A 108. 1 141.2 166.9 145.7
2T IA| 104.0 131.4 272.6 166. 0
CHEZHA| 150. 8 201.5 241.3 206. 5
SARIA| 104.6 148.5 182.0 167.0
a7z 124. 1 157.7 191.2 160. 0
ze= 180. 4 205. 7 264.1 222.0
EXHET 155.1 222.0 236.3 217.8
SR 160. 6 191.9 220.5 201. 8
MElRE 159. 2 237.1 259. 4 240. 3
Mett= 126. 4 197.0 209. 8 193.3
PEEN 134.7 207.7 224. 8 207. 8
Az 129. 4 196.9 215.6 191.7
HNFEEUXR = 99. 2 94.5 86. 3 94. 8
MBEHRIR|A| 90.9 208. 0 209. 4 178.1
A 127.2 175. 8 211.0 179.6
250
211
200 175.8 179.6
150
127.2
100
50
” 23 =3 0
<2 312> 524l 27|15 Xz EGY A SHH2|(TH

km/2)
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AY 7 S8
o 1¢ 719 =R FHVIEA AARE BAo Ay} R84 A 23,653tHolH, A
& 21.5%, &Y 38.2%, g 40.3% 22 d]&E0] UER:S
o FEANIO] 7t B 712 AMsial A& L2 AMSAI7E 89 E T Brem
3 tigA e S8t 809, 1, 019DHE 7Fe Wol EELR 243
< 3-17> YAES=ASA 2HE| 7|8A A= AP E8Y 52 At
Chef: o/
T e 38 Che T
MEEEA 489 423 152 1,064
SAEAAA| 159 197 318 674
CHEA| 188 191 150 529
CIMEAA| 310 471 649 1,430
AN 165 321 200 686
CHEZIA| 114 125 200 439
SAEAA| 55 165 432 652
47|= 2,012 3,550 2,561 8,123
Ze= 197 259 295 751
SHET 224 592 627 1,443
ST 269 809 1,019 2,097
Mt == 150 483 716 1,349
MeteE 158 287 577 1,022
AEE 202 512 873 1,587
das 299 529 667 1,495
TSR = 42 54 20 116
MBEERIX|A| 51 62 83 196
TA| 5,084 9,030 9,539 23,653
H|Z(%) 21.5 38.2 40.3 100.0




M3E SI=EX SV IZBHAZE 28 SISASK JISHSAHe 2580 7
o B} RW/IEA AERE EFE BT EUSE B4 23 UA BT 385
d =dok= ACE UER
o BEFEE AY2 4288/, 59 40858/, Y 3 4SH/LE ES0] =55
1Y Fgsles U2 A o2 BAE
<E 318> YUBIASAISA 22| 7|24 xi=ol XYY ETY HF SYS
Chel: Sy
= AL B CHE A
MEEYA 4.7 3.9 3.4 4.2
SAZAIA| 3.9 3.8 3.6 3.7
CH22HdA| 4.1 3.7 3.2 3.7
OIM 2T A| 4.1 4.0 3.6 3.8
T EAA| 4.3 5.1 3.5 4.5
CHEIZHAA| 4.8 3.9 3.4 3.9
SAEAA| 4.0 4.4 3.3 3.6
a7|= 4.3 4.0 3.5 3.9
A 3.9 3.7 3.3 3.6
SHET 3.9 4.0 3.5 3.8
SFET 4.1 4.4 3.2 3.8
MetEE 3.9 3.8 3.5 3.6
Metets 3.3 3.8 3.3 3.4
PEPN = e 3.4 3.6 3.2 3.4
NS 4.1 3.6 3.2 3.5
MFEUXX| = 4.3 3.1 3.1 3.6
MEEHRIX|A| 3.9 4.2 3.5 3.8
FA| 4.2 4.0 3.4 3.8
5.0
45 432
40
40 3.8
a5 34
3.0
25
2.0
15
10
05
3 =7 Ch HE
<2l 3-13> s2At 27|24 A= EgE T ST SY/Y)
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N4y StExt 2VIEAH AI=2E 28 StEAsSK

<IE 41> 20174 TAIKIER 2019 SI=EXF 287 |5A X2 E5E g7HE SHEX At H|w
i 7
a7 2017 BISAISYAMEIZAL R}2 20194 siEA 2A7|SA A=
Bl | as | 39 | oy | e | SR | oBE | AF | 3 | OY | B | =B | uB
5 3, 322 2,424 | 5,030 0.24 0.11 0.14 4,015 | 3,977 | 3,351 0.19 0.11 0.10
10 1,925 1,882 | 4,443 0.14 0.09 0.12 3,313 | 4,619 | 3,280 0.16 0.13 0.10
15 1,146 1,154 | 2,422 0.08 0.05 0.07 2,318 | 3,784 | 2,638 0.11 0.11 0.08
20 645 982 1,689 0.05 0. 04 0.05 1,724 | 2,717 | 2,034 0.08 0.08 0. 06
25 753 1,151 1, 666 0.05 0.05 0.04 1,498 | 2,442 | 1,776 0.07 0.07 0. 05
30 532 930 1,278 0.04 0. 04 0.03 1,265 | 2,125 1,603 0. 06 0.06 0. 05
35 422 700 850 0.03 0.03 0.02 1,047 | 1,736 | 1,423 0. 05 0.05 0. 04
40 356 615 638 0.03 0.03 0.02 838 1,573 | 1,300 0. 04 0.04 0.04
45 373 807 963 0.03 0. 04 0.03 740 1,453 | 1,103 0.03 0.04 0.03
50 350 544 738 0.03 0.02 0.02 609 1,122 943 0.03 0.03 0.03
55 267 487 611 0.02 0.02 0.02 517 996 928 0.02 0.03 0.03
60 258 455 697 0.02 0.02 0.02 429 914 845 0.02 0.03 0.03
65 196 439 509 0.01 0.02 0.01 366 779 790 0.02 0.02 0.02
70 198 446 654 0.01 0.02 0.02 333 680 711 0.02 0.02 0.02
75 160 395 461 0.01 0.02 0.01 288 640 598 0.01 0.02 0.02
80 159 381 422 0.01 0.02 0.01 235 600 583 0.01 0.02 0.02
85 137 324 469 0.01 0.01 0.01 191 542 554 0.01 0.02 0.02
20 138 408 530 0.01 0.02 0.01 184 467 524 0.01 0.01 0.02
95 118 391 566 0.01 0.02 0.02 138 367 440 0.01 0.01 0.01
100 124 274 337 0.01 0.01 0.01 129 364 408 0.01 0.01 0.01
105 126 286 365 0.01 0.01 0.01 99 357 436 0. 00 0.01 0.01
110 162 304 413 0.01 0.01 0.01 87 319 366 0. 00 0.01 0.01
120 172 468 712 0.01 0.02 0.02 140 483 723 0.01 0.01 0.02
130 143 360 543 0.01 0.02 0.01 127 398 594 0.01 0.01 0.02
140 139 319 608 0.01 0.01 0.02 110 409 531 0.01 0.01 0.02
150 99 308 506 0.01 0.01 0.01 100 263 451 0. 00 0.01 0.01
160 118 239 469 0.01 0.01 0.01 56 260 366 0.00 0.01 0.01
170 9 244 378 0.01 0.01 0.01 52 207 330 0. 00 0.01 0.01
180 48 198 324 0. 00 0.01 0.01 54 168 285 0. 00 0.00 0.01
190 74 178 249 0.01 0.01 0.01 32 152 247 0. 00 0.00 0.01
200 68 246 342 0. 00 0.01 0.01 26 138 219 0. 00 0.00 0.01
A 13,88 | 21,84 | 37,176 | 100.00 | 100.00 | 100.00 | 21,21 | 35937 | 32,397 | 100.00 | 100.00 | 100.00
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2. 3lEASA SYUHEH]

78 EXM(Trip Chain)

D)1 7IE & &8¢
o 20194 108 23Y QY AIRE VIECE X EYACl |FYE FEolL B84
of weh BAck dik= oSt e
o ERARl 242 AgS S8 AR AXEE} ofd sHEs 7IECR AlEsldl
o ¥ TESINE
o FAHIE N%E 71FOR AA ALS 1Y TEW /UMK EHSH FEAI0] BRHO
M, ETEE HAE o AR 88/, SEARS2 188/Y, A2 65
H/LE SHo] Aok ALE VERS
<i 4-2> 3l=At 2V |FA =2 EgE ST 7IE9| Alg=r
s RIZCH=(ch/2) FHH|E(%)
S5+ - - . - . - . -
= S8 e T 2 =Y o TA|
1 749 1,302 | 1,555 | 3,606 13.8 13.6 15.1 14.5
2 806 1,52 | 1,789 | 4117 | 28.6 29.6 32.5 30.7
3 820 1,40 | 1776 | 4,036 | 43.7 44.6 49.7 46.6
4 677 1,306 | 1,577 | 3,50 | 56.1 58.3 65.0 60.7
5 631 L1113 | 1185 | 2929 | 67.7 70.0 76.5 72.2
6 494 902 823 2,219 | 76.8 79.4 84.5 81.0
7 384 624 571 L579 | 8.9 85.9 90. 1 87.2
8 288 429 367 1,034 | 89.2 90. 4 93.6 91.5
9 189 295 228 712 92.6 93.5 95.8 94.3
10 148 218 165 531 95. 4 95.8 97. 4 96. 4
11 67 135 72 274 96. 6 97.2 98. 1 97.5
12 67 82 66 215 97.8 98. 1 98.8 98.3
13 33 58 29 120 98. 4 98.7 99. 1 98.8
14 35 40 32 107 99. 1 99. 1 99. 4 99. 2
15 13 27 22 62 99.3 99. 4 99. 6 99.5
16 12 16 14 42 99.5 99.5 99.7 99. 6
17 9 18 36 99.7 99.7 99.8 99. 8
18 5 17 99. 8 99. 8 99. 8 99. 8
9 5 15 99.9 99.9 99.9 99.9
20530|4 6 10 13 29 100.0 | 100.0 | 100.0 | 100.0
] 5,438 | 9,552 | 10,300 | 25,290 - - - -
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<E 44> AUBISAEA U2 71BA X2 MUFHE sl BA(1-35H 7|2)
THel: oh/e

| o | 2 e | 3| = Llem | e =e || T

e I R T I N e I R R e
AA - - 2 - 1 1 41 2 141 2 2 300 18 5
AB - 7 - 2 2 1 142 4 650 b} 8 1,297 | 45 11
AAA - - - 1 - 1 13 1 50 - 1 133 4 -
AAB - - 1 - - - 34 1 67 2 1 144 5 2
ABA - 4 - - 1 - 32 1 161 - 1 275 10 4
ABB - - - 1 - - 21 - 95 1 1 198 7 1
ABC - 9 - 6 1 1 140 3 959 2 6 1,040 | 42 7
AAAA - - - - 1 - 8 - 30 - - 60 3 -
AAAB - 1 - - - - 6 - 23 - - 28 3 1
AABA - - - - - 1 6 - 17 - - 37 2 -
mes | - | - | | - s s e ]
AABC - - - - - - 11 1 47 - - 91 5 -
ABAA - - - 1 - - 11 - 27 - - 72 1 1
ABAB - - - - - - 1 1 18 - - 30 - -
ABAC - - - 1 - - 8 2 65 - 1 95 B} -
mea| - | - - e e [ ]
ABBB - - 1 - - - 5 1 14 - - 39 3 -
ABBC - - - 1 - - 16 - 73 - - 101 6 1
ABCA - - - 1 - 1 16 - 105 - 2 186 8 1
ABCB - 1 - - - 1 9 1 43 - 1 119 4 -
ABCC - 3 - - - - 15 - 52 - 1 89 1 -
ABCD - 4 - 1 - 1 70 3 438 4 1 746 24 2
SHA| - 29 4 15 6 8 609 21 12,69 | 16 27 | 5146 | 197 36
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AEi SR Agsy  sEsw meswm  E3 Ba3
bc36c4d50682455ffac8876736e8d33d8b22c3, .. N 21 57 25000 2HYE EHF

Y1 YN8

FuMzt 2019-10-21 22:34:53 p = 7 Ny /
E3AIZH 2019-10-22 00:10:19 ol ¢

7421 (km) 73.32

AzZHE) 95.43

BUAFL U BT UEEIH D

B 22 #7| OfFAl BHY SiC2] 89-10

S DEAM  FO

Y

Q'E!‘Ej'fl,) ;
mﬂ _‘34

8
[
ar 40

20,

)

r

RPM
g%

22:49 22:50 23:08 23:10 23:28 23:30 23:40 23:58 80:08 8a:18
Oct 21. 2019 Oct 22. 2619

SH2 4HER

FYAT 2019-10-22 01:59:46

EEAzt 2019-10-22 03:43:04

7{2] (km) 81.62

AzZHE) 103.30

U F4 FH7| 0fF Al BHY BCH2] 89-4 -
2T M %P BES 407

EA IEMNY PO

N

NS T e

8
I 68
a4
20
0 -
1500
£ 1000
&
508
BSZDU 02:15 02:38 02:45 03:00 03:15 83:38
0ct 22. 2019
5

<a2 47> SREN EYY A= olmE 2



o ZZ FQ olft 1 Yt ABASA 2WAN Tis ZRUS BEkLAt 15
UR] SEAL SAVIEA ARE SEl BUg

o gEAt 2HVIEA AlEE Sol AR ZZHE] 242
=

=
HErhe E0E AR B84 B84, BaAE B

<Z 45> EGHY 220X Y+
Ehel: S8/l
N ST

TE M) L] ) ¥z

] 6,639 5.12 4,02 1.1
=3 11,52 5.11 4.03 1.07
CH& 12,634 5.03 4,00 1.03
A 30, 799 5. 08 4.02 1.06

< 46> LUYH EGY JS2HRIe SYAIZ
Ehel: AlZHY

T= 23 =g CHE A

212(8) 3.6 4.1 1.7 1.3

2221(3}) 1.0 4.6 5.3 4.8

232() = 1.0 4,5 5.3 1.7

242(2) 3.9 4.5 5.2 4.7

252(3) 3.6 3.8 1.5 4.1

262 (E) o 3.1 3.1 3.6 3.3

272(2) = 1.1 1.2 1.4 1.3

A 3.5 3.9 1.6 1.1

<E 47> LYY ESY 3=2MXle S
Chef: km/ed

7= 2% =Y CHE A
212(8) 119.5 159. 2 189.5 163.0
222(3h 133.9 181.7 215. 1 185. 2
232() = 129.3 179.7 216.2 183.8
242(2) 127.3 176.7 209. 8 179.6
252(3) 115.9 149. 8 180. 2 154.8
262 (E) ot 101. 4 126.6 151.9 131.3
272(2) = 39.9 52.5 62.2 53. 4
A 115.5 155. 3 186. 0 159. 1
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<k 4-8> AEFYHY ESY J=2NRL SYAIZE X S|
TRl AIZHY, km/Y
S _%%MPJ ] ] ] _%%471 2| ] _
= A% =8 CHE M| N =8 CHE |
o7& 3.2 3.8 4.3 3.8 | 101.0 | 151.4 | 171.5 | 145.9
HMETSEXSK 0 0 8.6 8.6 0 0 363.9 | 363.9
ALER2| A, TSR AR} 0.4 0 0 0.4 3.5 0 0 3.5
U S EXSK 2.3 4.1 4.3 4.0 65.3 | 161.2 | 164.0 | 155.1
=EEE 0 0 3.9 3.9 0 0 114.3 | 114.3
BHS XIS K} 4.8 4.5 6.9 5.2 | 175.2 | 162.8 | 302.7 | 201.3
EEEE] 0 7.6 5.0 5.3 0 168.0 | 172.4 | 171.9
| IXS K 0 1.9 5.1 4.9 0 18.4 | 221.5 | 212.9
E2iF 0 6.4 4.8 1.8 0 124.9 | 191.1 | 191.0
| XIS A 1.0 0 4.4 4.4 17.3 0 189.3 | 186.9
UHIS S| S ALS A} 3.4 4.0 1.6 4.1 108.7 | 160.9 | 191.5 | 162.5
H I8 3 SASA} 0.6 2.9 7.0 1.8 17.4 | 52.6 | 210.6 | 125.9
BHSISI=AIS At 3.5 4.0 5.6 4.0 109.6 | 170.9 | 204.8 | 151.5
ETEYIISRSA 3.8 3.9 1.6 4.2 | 126.3 | 154.3 | 189.4 | 159.9
HOIYEFRISA 0 5.8 4.8 4.8 0 233.7 | 186.6 | 186.8
ETXAHETRSA 1.7 1.9 2.3 2.0 46.3 | 46.9 | 84.1 63.9
A H 3.5 3.9 1.6 4.1 115.5 | 155.3 | 186.0 | 159.1
<k 49> AEFYHY ESY ISR S+
T Salj
7= e =8 CHE A
o7& 3.8 3.9 3.6 3.8
METESSASA 0 0 7.0 7.0
AICI2|RE, AR AR} 1.5 0 0 1.5
U= SEXSA} 4.1 3.6 3.4 3.6
Egjgly 0 0 3.3 3.3
BHE XS Kt 5.5 3.9 4.9 4.5
EEEE] 0 3.7 3.7 3.7
T QIXIS Rt 0 9.8 3.2 3.6
=== 0 3.9 3.9 3.9
ORISR} 2.3 0 3.7 3.6
AU Sl SRS AL 4.5 3.9 3.6 3.9
IS5l SALSA} 1.3 4.6 5.0 4.7
B SIS KIS K} 4.1 3.4 3.5 3.7
ETEZYIIERSA 4.0 4.0 3.5 3.8
HOIHEFASA} 0 3.9 4.1 4.1
ETAAYETASAL 2.9 3.6 3.5 3.3
A H 4.1 3.9 3.6 3.8




N4y StExt 2VISH AI=E 28 oSSt VISESdd X 2SS 24 98

e

H2& O55Z 018 SMEM

. EEA 2YT|SAXZE 888 15E= 0|SXE 2YEH

o FEA RU/ISA UAIXES] AH RO AEUTHE TETRE

o =
7HS ARl 2 o AEEE QuiE SUckeEAl HEch= AY

o & Aol AEEZO [ RlES FHEGY| fld] BtletE F 7N OldCeE L

£T=20| 9l70] HPHs BRVE &7 Yl FRS $ANOR B
et B
:]l, jl—1 =] ol © S O TL.—I‘E = ol © (@] To=E WA= Ea
a2 APAISH
L= oo™
ey Y
v dEaw e
1 )
I 2L ¥
sy I u.a!',l.:u =
L Sniams | £
. ) R L CCETTF
A sodioma i £ i T
3 Ggsie W e .ﬁ. BICE 181
2R - opziora e
oFIIET] = RESE
2us Sy yiEreas
a e
s R
sy a2 ke x
oty al o I=dse | Wlome iz u .
A-Nuad CEEERE o yzinen
4|
k| (id ! ]
s 2 elobg s CustgaT
AT el | bk (]
4 BT P ) el o o
S-0il
BIPIEST R4 J
Do)
SMM Bk = X
HREUD -~
a - o
212y oz
Hugisd L fic Y] B
o Mg e
4z - wEEg
L Fl B B
26 o e
UL el ;
i g [Eh
-, Eolays FUdS Fl wel
Y02
4 erite
LHuy ? a s34
K Hzts
$3UY Fe/e
[P TTEY E'.;L‘
s peiLizA i
sakga ELE L ET IS 7
a sate (s 1 £}
1;?}" Hay = it b
Al E HEIEITHNE | oy o) :
RHEL

<IE 48> M2234 CIA (WZHY 81 2 28



94

o IETF O|EARY B8 (1Y 715
- A AR 23,653t0/Y B UEEEE o8t ARF2 17, 799tH/LE A 75. 3%0]
aget
- IEEEE 0|80 AR F thgo] 7, 731h/Y 43.4% 2 7V B2 H|EES AKXt
- AEEE 01§ HIE0] &2 ANY2 FadTrt 83.3% 2 7HY =ton Irsos
ELE OIE, B8 0% JEkdE

<E 410> AR = TSE2E 0|83 x|oY ETY M

TR CH/E, %

e DEZ20| A ARt nEE2

o 58 CHE A 0|8 HIE
MESEA| 328 321 111 760 1, 064 71.4
SAEAA| 121 160 255 536 674 79.5
CHEEIA| 121 160 132 413 529 78.1
CIFZAA| 215 377 543 1,135 1,430 79.4
TN 107 214 176 497 686 72.4
CHEI A 75 93 173 341 439 77.7
SAZAA| 25 85 274 384 652 58.9
47|1= 1,287 2,714 2,161 6,162 8,123 75.9
2= 137 187 247 571 751 76.0
Y= 127 466 540 1,133 1,443 78.5
ST 150 527 784 1,461 2,097 69.7
MEIEE 86 375 568 1,029 1,349 76.3
Mefgs 102 219 402 723 1,022 70.7
PERS =i 128 411 719 1,258 1,587 79.3
BT 214 445 586 1,245 1,495 83.3
MFEELXR = 2 15 2 19 116 16.4
MBSLHRIA|A] 22 52 58 132 196 67.3
A 3, 247 6, 821 7,731 17,799 23,653 75.3




M4& SiSxt 2V IEH A=2E 28 oSAsi VISESdd A 25 24

o IETRE 0|85k IBTAISAY] B 01835t B 255Y/Y IEEEE
ok ALE VERGICH AYHETEE SUE A ol83l7 =2 ACE UERK
<E 4-11> DHEZ O|BAIEL X9 EgY HA 0|83
Che|: Sy

=2 A% B CHE M|
MZEYA 2.5 2.4 2.5 2.5
FAREIA| 2.4 2.6 2.4 2.5
CHTEA| 2.2 2.4 2.3 2.3
OIFZAA| 2.7 2.7 2.6 2.7
AN 2.8 2.4 2.5 2.5
CHM ZHAA| 2.6 2.8 2.6 2.7
SAZAA| 2.2 2.2 2.3 2.3
A= 2.5 2.6 2.6 2.6
P I 2.1 2.6 2.6 2.5
ENET 2.4 2.7 2.6 2.6
SHH= 2.4 2.4 2.4 2.4
HMEl=E 2.2 2.5 2.3 2.3
etz 2.0 2.5 2.4 2.3
ANET 2.1 2.4 2.3 2.3
AN 2.4 2.5 2.4 2.4
HTEYRIRA = 2.0 1.7 1.0 1.7
MBELERIX|A| 2.1 2.6 2.1 2.3
M| 2.4 2.5 2.5 2.5

<E 412> DEZ20|8 X2 & FAA 0|BAZ

= oY, %
~ o = EAx FAA HA 0| SEEE/Y

TE WSO8 N | Ggra | ug | 2y | B€ [ dE | o
MEEYA 760 115 15.1 1.1 1.2 1.2 1.2
FARIA| 536 89 16.6 1.4 1.3 1.4 1.4
CHTEA| 413 67 16.2 1.6 1.2 1.4 1.4
ORI 2| 1,135 166 14.6 1.0 1.2 1.4 1.3
ST EAA 497 83 16.7 1.1 1.2 1.2 1.2
CHEZAA| 341 82 24.0 1.2 1.2 1.5 1.4
SAZIAA| 384 94 24.5 1.8 1.0 1.3 1.3
A= 6, 162 946 15. 4 1.2 1.2 1.3 1.3
A 571 132 23.1 1.2 1.4 1.3 1.3
EXNET 1,133 222 19.6 1.2 1.2 1.3 1.3
S 1,461 318 21.8 1.1 1.2 1.3 1.3
HEEE 1,029 236 22.9 1.3 1.2 1.5 1.3
HMefets 723 173 23.9 1.0 1.4 1.4 1.4
PZNET 1,258 253 20. 1 1.2 1.3 1.4 1.4
AAEE 1,245 238 19.1 1.1 1.4 1.3 1.3
HMFEHXIR = 19 3 15.8 2.0 1.0 0 1.3
MEELERIX|A| 132 22 16.7 1.0 1.1 1.3 1.2
| 17,799 3,239 18.2 1.2 1.2 1.4 1.3
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MEEYA 699 759 536 1,994 854 925 612 2,391
FARIA| 448 547 855 1,850 465 559 924 1,948
CHT-2HAA| 445 723 594 1,762 502 723 579 1, 804
OIMZAIA| 307 914 1,216 | 2,437 278 874 1,161 | 2,313

AN 189 371 419 979 144 372 433 949
CHEI A 261 423 627 1,311 282 417 608 1, 307
SAZIA| 170 284 739 1,193 192 294 814 1, 300
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