H

HIL0|Ef 7|4t SH2ODAZ|E %
A i 3
PN ERT
. SE0oDMEE
x|
M1 A2
o 2019. 12 | @R« 3
g NS
anl

4re k= Nir-oomik reN mo.o

Hl
Hn
5
= =] 77 o i e b = = /. 0119
Q) 512557 o)y URHSEEE ZEASE oo I2ATETS



Q) =22+ 2019. 12

O a4l

o X

20198 "mtmSEAH-DBAIAE

SRE4,
HIHIOIE % 3S0pdE =
HMad A

[0







S [

Rl

SEWUTFTH Mot

= SIME 2019HE SRS TA X DBAIAR 2% X 2X|
22, AFEIME MSeUCH

20194 123



=

r2019HE Il EAL X DBAIAE &F

=
[ =

O 2Jof +=JYERASUL.

KJ

b g

o)

q0

Jl

X2,

KJ

b g

o)

K0

of

OF;

3l

._of

o

eel
%0

_Eo
b
%0
3

_EE

o)

el

THY >

F

<o=




r2019H T [JtulF AL X DBRZAIE,

P S
—_

HIM T8 % EHYAT

_§r‘_

o 0jo A ® | B
i 4 o) o | o
o AR o) o | B — o [ | W lo}
K % = <J0 %0 %0 ol %_ 5| w i KH
= o | o | RO N o |~ o) | N | o ™ ol
- . - S I . N - - -
3l | AR 3| = | & 1o oo | | [FER 2 o8 i
B0 | T | RO | W |0 <1 o a0 | ™| B0 | 90 | 0 |® B)| 0| TE
~J N R Ma <0 m. <0 oF | R | A | oF | N |40 o o N
- - - 0 - 0 - . - - . . . - . .
B | W | W | W | RE| B RE|E |6 || = | W | eo| 3| g | W
Ke | do | B0 | Tf |QJE0| TF |QJE0| RO | Wo | oo | &0 | <o |Woko | <P | wo | BO
(N I N 7Y I = N O oW A et~ O = R =~ A I S Rt B B ol BV A= B R~
o
=
" =
B) - LU
ﬂ \@u a
N 2 . I+
4 & =3 .
_ Sl = = 5 KooW g
= e M - Rl A oo | g
2SS ||| %A . 0 Tl 2| X
=] A I I =T R S o | & B Ko
7T mw | = | = | < | W | 5
SV I oF | B2 o~ | = F K
I A T S B 1 R I I = = R [ <
—_ a @) —_ = ~ 0 B0
2 2|5 | B p 2T B =g R D] o
T | oD oo N o m_,a L O~ I I N e
T O O O~ < O oY B O o | wo | =@ o|mo T @ | w <]
W | B|o |8 | X |38 o | W e & | H| @& 2o H)
Y G A R = Oy B O O = S /I L N =S
of | & | o | 00| M| || M I A = B = S I i &
o T O O O O 5 O O B I O A %
3l || ||| | R|XR|X|® % | % | % | % | ®|®|®




r2019H T [IulTEAL X DBFRSAIE,

WY E STEHOA-AYHEH AIE XL

(SSAIY E0{J12]

7

|

B

30

£0

AL A

1

T

K-
)

3

- Fo| A5

(2IEtE2Y AIKEAH

rH

o A A A

SH=HERA}

. BEAY

- BEAEIOHIOIERIER A

- EEEAT ]

HZ (View-T)

Him

HOE

o
o
E

e KTDB




(PIEf2Y AIKHAN

o =7}0E DB Brief 27}

GEE NS

e

o View-T AH|A A SS 16t ARFEAZIE] HlolH] 75 2 715714
- FIFEIDo], (AD SH=ITSEHS]

o THIY BIHO]E] 7|
- BKT

e View-T 2.0 AlH]~ A&
- EFEFE Y

]
i:\]
Of
Hr
J)v
0o
)
o
-
Hy

2 fle S/ Hdlolye 75 3 Vs Ad

o NESFUACR AHIZ=A}

- FOIEEHA, HAYOO]EAX]




|
|
|
|
|
|
|
|
|
H
|
|
H
H
|
|

B @ Mo o0 o YV ® N o o 9»
O ¥ I R T I O " N N N " N i -
rA

o
&

o
N

EFTEILA F|X}

QNN

HIH{O/DEAB L

Si0olE J1Et GIZ{ODAIEIT X

$FoZ O/D X SHZAL

1]
n
M
o

(o)

=4

[

HIGIO|E| J|¥t SHEODAIZIE M1l

SE

A

At

ISIEO/D EAL

ATENS UEYT 7=

KTDB &3

T/MUT T A AL

=SAFONT|Z FHAEEAL

ASEZXT DBPE

HTuT THXY LTS 8 PHIE

mL EHELS

S X 5

= OflH[Z AL

ESTPANE TANAT

NEL

o1

o1

[

A

—

BIL|O|E{ DBPSS



Q o

A 18
1A
H2A

A 28
A&
IRZS|

IRZS!

X 3
AE
A&
A 3&
4=
A5E
r6&
Slies|
r8&

R 4R}
1A
A 2A

5%

A&
A28

THOO] THQ rerreererersssesssmerssessssensssessssissssesssssssssesssesssssesssssissassssesassssssessssssssassses 1
Tol BA W w9 /3

IOl W W W /5

SIEOIEIS 0]8 BAR W HELQ RS YYUE @F s 7
MR /9

JIEES UE /9

294 W EASA EAEE d7- /21

UG FBASH 2W/ISAEE 0183 VISHERY TF WO - 41

AT NG /43

IHE sEAtsA SVIEAE HE 71EEA AzE /46
AETA B4/ 61

71ZANE B4/ 64

HHolE 719k Bl 7ISEEEYE 7E YHE /129

7&% .............................................................................................................. 133



(TE 0= 1) O/D ZATF TEIH| oeeereeeseessssessssssssssssses st 13
(TE 2= 2) O/D ZTF QEIH| oerererseerieessssiss it 13
(2= 3) OfD ZTF FEIA] wrerereeererrmmtisisisie i 14
(T 0= 4) BT EBE ()] weereereessreesssersssmsesssssssssss st 14
(T 2- 5 BEZAR] BBAFEA} EAEE} S8 AFETEL v, 21
(F 2- 6) B=ZAA] FEAFER} SEE BA} TFELR s 29
(F - 7 BEZAA] HIYEUE SIEAEER} TFELS o, 23
(T 9= 8) EBUIITIBILE BIEH wrrverrrerreessresseesssesssestssss sttt 24
G 2 9 BFBAN NGRS HEAEA ERATES Gk He 21 % A% %5

2-10) BFEAA] B YA et RAKIE 7I8E FEAT] 232 8]l - 26

2-11) ZFBAR] QUG SHEAFER} TFELS e, 27

AN
=<

N
23]

(F 212 BB I8 HSAEA SRRV (GES) B A Y AL 2
(E 2-13) BFEEE] UG 248 HBAEAL] AR 7N FEAE] BE 30
(F 210 GUBBAER SWISAR BRSO UXkE BAA ) E@S 31
(E 2-15) %@ SHEAEA SWIEARY BFEBAA AFTE YHED 1]E 31

GE 2-16) FYUETNEASAT A7 IEAIRY] SFLIA| LA Al
GE 2-17) SUES=EAEAT SV 1EAES] EZ9A] AAE Al

G 219 BUBHIISH 2R/ISAIR0 BRI SIS /IE W 2k 3
(E 219 SUBASAEA 271841 BFEYAA] SUHE RHZT} e 3
GE 220 SUSASAEA S07I1SA20] BFAA & SHE AYrhs o 36
GE 2-2) FUSHBAEA ST ZARS|E 19715 EYAC] [ o 37
(F 3- 1) GUSIEAER} SLUT|E (DTG) YRJAFETR v 61
E 3- 2 TUAXNESUTIZEH (DTG) Q] STPKG] FTE vrerererermeeninininiiniiitsiies 63
(F3- 3 SAA YR AR A 712 KFEO] FHFE] e )
(F 3- 4 QUESEAIER} SUTEO] BEdl BEZ ZT e 94
E 3 5 GUSHBAEA} SU7ISAR B WY B FAR v %
(3F 3- 6) QUEFEAESA} FHTIEAITO] AL HEEGY H| & e 96
(F 3- 7 QUESIEAISAF SHTIZEAFTO] TTE /D ceevrerrerrrremresreneneninenenn 97



.08
e
=100

101
102
103
104
- 107

O] RIZFL= wevnees

- 71E

SH

=
[CXeRe

=129 1971

517

AFSAt 28

3- 9 FHEN=ARSA}

=
3-10) L Esk=ArSAL

3- 8 IHE}

o X
2

<
(
(
(

on
Q.

N
AL

3-11) SUE=ASA 287

kN
AL

37

AFSAE 20
AFSAE 20

=
=

3-13) SUE}
3-14) SUES}

3-15) E5FA
3-16) EFA
3-17) EFA

kN
QL

(
(
<
(
(
<
<
{
{

37

=
=

o N
Q.

o x
2

108
109
110
111

iz
QL

Iz
QL

ANE

Y A £

=
TT

3-18) &

-
2

3-20) =FA
3-21) 27/

-
Qe

112
112
117
117
119
121

-
Qe

(71EFR

i
Al

FAH 4 HIOTE]

3-23) AEEE

i
A

<



(1%
(1%
(1%
(1
(1%
(1%
(7
(17
(a7
(1%
(1%
(T3
(1%

9- 1) AEE O/D T-ZERH SEIE s
9= 2> U] LELEBYO] THL cervreerrrerssseesssssnsssiiss s
9- 3 WEWEZ} 7|8} /D FBEGTE BB rrrrimesinsisiesisssiissesnas
9= 4> THORH BHEQ/D AELB wrereeereesssersssmessesssssisss i
2- 55 0/D matrix MEB}F THETE] creereereerrsrserssssessssessissssessssssssssses s
9- 6> 0/D matrix MEBF THETED crerererrrerssresssrsssssesssssssssssssssssssssssssesesnas
2- 7> AT Kal T ZE EE Q/D AR e,
2§ BEBAK| 48 (hAE, 48 H2ASA )
2- 9 FFEIA| Q}EX}EX} HESEAE
2-10) FFEHA] &
|
|

b
o

oft
=
093

= QE;;}EX} WEESAT] BIES e
g FEAEA WREHLE (JUEE) WG o

SUTNES EATZATL HJEE(95) worevereereremmmmssmnsssninisiiisn

o
i

>

Tﬁ

ﬁ>1

=

40

OHH

oo

Mo

el

12 o

12

o

jz

i)

1o

i)

A<}

A

2 18

2711> a4

0
moog b
e

0
001

- 2-14) Oﬂmg@gx%ﬂ T BRI ZrgoR] 2o W 7R S (18 388 -
I’ 2-15) SUETIEASA 2 ISAIES] S5goA] 2o W Q. S8 (USd) -
(IR 2-16) SREREAISA Z 1BAIRS] Z5d9A] 299 W) 58 S 65) -

-
-
-
-
(18
(718
(=]
a2
(23
(a3
(1"
(1%

3- 1> iJD}ﬂix}EE §L§.@ nE X]
3- 2 HHIY X}5, GPS AlS, EEEA KIS 7|8 B H|IL e
3- 3) WFEOo| WIS HHI A}E, GPS A} ZGHA H| L ceereervereesesenennens
3- 4 HEHIY KIS, GPS A, EEEA AL ZHFE H] DL ceeeeeeeeevemeeneneens
3- 5 0l AIFKL-EQRE] MBS AHH SZASA FAF Bald
3- 6) 0= AFIL-EQIRE] DEE FEA]} SHAIZE BIE o
3- 7 11=39] Puset Sound Region A GPS A& OD FEIFE ilf]
3- & 1|9 Puset Sound Region A 2201 SlEX} olE SMAR AN SEE
3- 9 ZZ2IT} F GPS AFS 7|HF SHEERF SEqUS v
3-100 ZZ22ICF F GPS A}S 714} SEER} GFF E0H|E e
3-11) ST} F GPS YARIENA B RE QAF]E e,
3-12) B2 FEAFER} LUT|EA] KERTEE rverereeresreeriesmssesiesiesisssiesiesnes

kxl
-
o}
-4
B
y o
o
o
02t
Db
(i
=
5

nl)l
olr
i
1

O{)l [Ultl me oy

o4



-
-2

-k
i
-
-
-k
-
-k
-k
-
-
-l
-k
(gl
-z
-k
(gl
-z
-k
-k
-2

&
a3
&L
&L

-l
-

3-13) B2 SRS 287127 28, S8Y A 13 A W B 24 55
3-14) B SRR} 287127 A 7Y 1Y W EYS 51F B
ZEEF T TERE AJT et 56
3-15) 0=+ ZEZACIE DS NEZL tH] GPS A FE H|E e 56
3-16) B|Z ZZIILIE DENEZT FE QIEDE H] D wreererrerererreerenensseesenenens 57
3-17> Ma, Xiaolei GIT-O] ETHAIE F Q] v 57
3-18) Ma, Xiaolei 17-Q] Tl Ed ALE GlA] srrererrememmnessnnnii 58
3-19) 1= OIZIALE GPS AR WHIE] TFE v 58
3-200 U= ANEIRLIFE GPS AIE BESF MEZE B2 v, 59
3-21> B]= OfZ)ELIZE GPS AR BR26) A7 BA v 59
3-22 B7IEI0) BN 32At 48 Bl 7IEHEUY RYTE e 60
3-23) HUSHBAIEAL 28712 AIAIZO] AHEAL FE HIG v 61
3-20) GULIEAIER} LUTE AAAFRY] S BIL e 65
3-25) AAULIEAFER} 3712 QAA|AFTO] AJZHH BLIE e, 66
3-26) 20173 102 QAP 23 AR i (FUSNANEA} 7124 AND) - 67
3-27) 2017 108 X LYY (SLBSBAIEA} 7127 ALR) - 67
3-28) HDF5 A& F& AFHHER] T2 SENO TR R oo 69
3-29) GPSTITIQ] LEO|ZR GlA] seeerrersrerseesssensssesssssssssssssssssassssssssssssss st 70
3-30> GPS HAA| & AP} BRHGIE BS OfJA] e 71
3-3D) AHS B2 B0 HS AL BF HA G D o] 73
3-32) HUSABAIEA 27|12 ABS BEF VISLEYY THEURL T
3-33) FABSEAIEA 2/|ZARE B8 BY X& QIS SAT 76
3-30) HUEABAIEAL 27|EARIA L 015 A2) 50m, 100m o HSH &
% %*a‘ou _@l_/’i ................................................................................................. 77
3-35) SUESREAISAL TA7ISAIEAS 4 015 2] S0m, 100m of thct &
B T TF O]E J]E| reerreerereseesseessees ettt 77
3-36) YUBBAISA} LU7ISAEAZA 01F 72] 50m, 100m of thsh &
B TTF T AJTF creerreerermeesees e 78
3-37) FABSBAIEA LUTIZAZNEAL AT VT (: A]) o 8
3-38) FUSHBAIEAL S7IZAZAGAL AR UIE (R B) v 79
3-39) YUSABAIEAL S7IZAZOFE BAb AR UIE (@2 A]) e 80
3-40) FABSEAEAL LUTIZARYOIE AIZFVIE (HO]: A]) v 81



82

(IE 3-41) SHE=ALSA FH7IEAIR0IS Al

83

(1™ 3-42) SUE=ASA 27 ISAE A oS Al

84

(TFR] Km) -eeeeeeeeeeeeeees

=
ols Agl ¥k (&

d]

(1™ 3-43) SYER=ASA FH7IEAE0lS 7T
(1™ 3-44) SUE=ASA ZH7IEAEY]

85

] ki) -

o
H

5

SO 2 O]S0lEkL

T

b

W

SH

=
)

el

|

Quix

(=l 3-45)

87

87

o] ELl= IEiE: 0|50 %

(=) 3-46) &

388
92

il

o)

o

T

i)

bl

(I3 3-47) o=

(1= 3-48)

-
Q0

JR] (7HE S}

AHlax

k=)
AR

93

94
.08
99

EQEM Hlw 101

(& 3-49)

(I8 3-50) SUE==ARSA

(I8 3-51) SUE k=7 Al
(1™ 3-52) SHE=ALSAL &
(& 3-53) SUE=ALSA &
(I8 3-54) SHUENSASA &

(17l 3-55) DTG A9 1&
(18] 3-56) DTG A59] 4
(18] 3-57) DTG A9 5

(=l 3-58) EFA
(& 3-59) 25A
(=™ 3-60) EFA
(" 3-61) EFA
(= 3-62) EFA

71EA}

GH
S

e

4

4,

|

A
o
=

ol
=

o) 75/
o) 75/

71EA=

Sl
S

102
105
106
106
108
113
114
115
116
118
118
120
120
121

|

=4

ol
O

T &8

0

—

o}
=

71EA=

SH
S

N~
o

—_— — o — —

—_—

o
2

(" 3-63) A&EEE FAL

(1Y 3-64) LEEE U6
(1" 3-65) UKER

(18 3-66)

=
_MOW

e
—_

=Ry
'\_':i eesseecsssssetssssseessssseetsssssecsssssestsssssecssssssensnns

A2 Hl|oJE]

S
T

122
122

(CI= 3-68) A10FA]

125

(I 4= D F2 ARIA =7



(I 4- 2) GPS ZAF 2R} HEZAL 2} AR} HITE H DL 1 cereereeremememeneneenens 126
(I8 4- 3) GPS A} 2@ AETAL B} FXF BITE H] DL 2 woeeeerverervenenenieennens 126
(I 4- 4> GPS A2 MEZEA} RS Bl ThAE] THSA] e, 127
(T2 4- 5 GPS A2 AEZRA} RS W DA B2 e, 128
(I 4 6 YHOlE 719 B A 7h SEAEA VI EHELY FE YUE - 131
g 4- 7 Heloly 71 A= XS 7t slegsdy 7ISHsd8Y 75 YEE - 132






ol
o







o

ol
ol
E]

ok

oK
Kr
OHr
ol
ol
B

1) Aol g

1

1

PN

O &7t & AL AlRE HiECE

Al
=

=

t

=4, 3k

=
3T

ZEAH]
=7
= 71EA}

o 5

i

o)

JASL o]
_]

A

e

VS

ArsAE 71E

w HElolE] 71HE 7]

A EZ ZA}

1

fuliy

o

of o

=i
=

=
=R=]
==

=13

S

hsd]
=

H

g0l

AZE A 2H

AA

}

fuly

KTDBZ T-56}

-
L.

o

=

=

]

gl 71E T

|

oF

=

!

Bl

o
=

=
S



iv

st

2l]

[l AL BEEA]

BEsS dE7F Q75 0AH,

o]

B

HHOEE 0]

@)

Sk
>

Qi
U=

¢

3) W] He

220194 19 ~ 12¢)

1

o

T

ol

=]

o AFEE AelsH

HIOIEE 018 ZAIW ale+8 EA)

o HHoly &8 Sk=AFSAL 7

]

o 4

71

=]
=

Hlole] &8 3}

=1}
=

O

g

o 7t

H

ol

B

37} x129)

I
(@)

=0 3T WEAE BlgY

oj

= TE

pA DY

|

7

1)

Klo

o
o
=



;L

&l

T

O

=

&

A =23} 2f

=
—

'ﬂ_"‘

RS A

TE

=
=

o = }EARSAL # HH Ol &8 k=2l &4

o AAEIHE

o
o At

X

il
%0
i
70

O

O

iy

—

Al

AR

B

(

:rl

il

T

O

He

g
KTDBE E71H O % viESIL YA

A~

=]
=

A

kN
QL

9] ofet

x|

(og]
=

-,

ERATEE A}
ol
w2}

Rubss

o

]

T

]

s

JEj AL} HIT|O]E1 Q)

A
=

ol

HESH9]

=
SEAT

e T

sk=
=

o 7|EREA

3) HIHolE &€& k= 7

2. YH|o[E{E 0|8

1

1ol



of AtE= 71

]

2

1

o] HEA

(@]

gul71EAe S

als

)

j
(@)

S}

(0/D & HEYA

=
1L

<7l

- O/DE Al
=

vi

ojn
o

¢

Toll

o

| A=

=
O

ANA] I

1

o
25

= 19704t 2E] 11 S

=
";LT

=

=

0/D
&l 0/D

}

fuly

=
T

o

NSHOTE
(Under-determined) 2]

=
=

1

e
R

wEES 7RI E
3l

=
=
OLY

)"
3

Y
=

-
-

op

delohd theat

0

flom, olg B8

<
T

k13
=

|

1ol

;%l

Lgd e
Rae=ts,

8

Fol

@)
=}

Bi—level =2I20Y
worme Yy

State—space =W |t

2E REYRY W

BEHEMY Y |

1

a2
ga . o2 |
=022
DTATE Y
Bl DTATIS 2

T
|

— a@cam 2o 2wy |
2 W 0D 7Y |

SEHoQIETH
BEN=Y
(ML, GLS, Bl
219 0/D 27 —l:

.
[=1

=

e 0D =Y

BMoDRY —

AMODFY —

IH



aLEH(2015)

G "
1o
T gl o ® b
ﬂo . E.E .LO I JJJ/I —
n Labs wX :
__oT U i Qa -
B To % 2o 5
m B¥&T Tz 5
OE._ JL \_IO_.M E._O ;OO W _|_._
oy b0 B
o "0 B
T oWow P8 W 5= o
WUIH 0 X T W ~ m o i o W.W:
ﬁwﬂ o Wm = E]JM__ a e mo uwr_ ﬂﬂaﬂ
% —_~ E: ar m ‘_uﬁ TM nﬁn_u‘ w mm W
ol o 3 KX | & ~ ©
1o ™0 T _ &
ﬂ @mm ﬁ.ﬂ E.E ﬂo ‘lﬂ i W—,AW £
= E w g a P . o
IN K0 20 i o
- R @ K A
Hgwg o ol &
3K e KoK - ol 3 1
M @ m% ) g ar ﬂow 10 ﬂ
. B B E K i H
K RrwH o i
I I 5 5
TEOW O b oo L B .
3 20K K4
SR Koy %I 0 o o mw
= N g W R ST e
S o o FARE g
1o J- ) A 2
, .. %0
i
< o

=
T

i=]
=

AL 2}

2

-
I

st 7Hd

Al & A= 2k=0/D HeBAl A7
=1

=

<12l 3> O/D matrix M&

F=71l&ZEA 2 DB




SkEARSAY

S

AEA

=}
=

RISNCYS

[

1

o
-

G|

[¢)

AolA =3¢ &8 2}

bt

<

=
2o g

=
OO OoO——

=k

oH

Xol

=
o 7xE 7

NN
LA}

(@]

g

2

[@}

O]

L} Zo3d Uy
.
o EZEH

vii

Wﬁ

™0
0

1O

5l

AI=AE

sk=

o], & A7olA=

=
o=

]

=ARSA]

21,9520

T

Qs

AFsAH

=
=

HEYE 3t

ot

HollA &&

=

%X

[se) (e} e [op (o]
(=) o (o3 e (o3}
= 0 o= 32}
— 3e)
=
ol
e Lo o O [aN]
Lo [ N oo}
o — O —
0o 1
ol
Is]
—~ Lo o — ©
e N [aN] [aN] —
% [ — [@N]
00 = N
al | =
ol =
un]
e
m (@]
w | W
o | %
£ | 20
: Wiels
Il W s | =<
- =/,=|_\ 0| | Wl
80 | =
160
S| Kio
no
1]




ol

01

i
160

<F
ol

100

—_

=2
10

o

H
\"

In (o) = Bln(¢;)
In (a)—ﬁln(cij)—'ycij

In(f(c;;)) = In(a) — Bey;

In (f (Cij))

In (f (Cj,j))

-5

Q@ CXp (_ﬁcij)

f(cij)

f(cij)

exp(—vc;)

OéCZ-j

f (Cij )

y

ol

1 00:

4RI

100
juta

JJ

Cfle

K-

0. 94140
0. 85694

A=

Y

1

AOZ LIE}

-

9.95181
9. 79665

}

fuly

o

RZ
0.732
0. 609

Ko
gyl

100

;O,_

0jo

Helg &

SH
S

K-

He) B5S

sl

>
-

Al ZARIRS

Al
=

2o}

N
e
jilg

10

=
AEA

PIAIEZ ZARAL

.

S

= BIGYE sle=AtsAtet vt

]

0
o

Yol

StEAFSAR)]

(@]

]

S

A= 7B HEA 1SRt JYHE S=AksAlol

o 7IES gUE =EAtEAe] &
=

O

2) 99 & =

K

>
KR

AP 7]

0

!

2
sl

eE A

3 O

A ODE



k= W2

|5

sgolM T oIy

o FFZE] AITETE BIA W EYEE
- 71E9 SYUBHEANEAL 2UTIEAFE 086l BFEZHAIY VIEHENY
S AT HUIESE FEIE
- AFE7I7R2 2017 108 16¥-20Y 5 5879 AlEE WHOE sl9¥=
- A 8,639 = 2,910tV ST ACE VERGCH 5 Bt 3.0 <= of
RAOE VERIS
o Y E EY A
- UXpE BFBEAIY AIFTE UE EY EZE okl 28
- 5 9253&YOE VI Edo] e QU2 QYUE 1,88EYoE BT
< 4> JUSSISKSA THHEZ |57 RIZe| TP A2 HESH H|E2
Al an M =t =+ 2N FZ 34
ST 0.17 0.17 0.16 0.31 0.50 1.32
M= 0.19 7.54 0.54 2.45 9.16 19. 87
=t 0. 20 0. 32 0. 54 0.41 0.75 2.22
= 0.41 2.51 0.51 4,95 7.06 15. 44
A 0.41 8.75 0.47 7. 04 44, 47 61.14
=3 3 1.37 19. 30 2.23 15. 16 61.94 100. 00




ol

01

~J
0
Eo

;Aﬁ
H

SJA] AT WEFEOR 10.93%01M
. 0O |1

410 =7 =i
110.87% 2 712 A LEk:
AT

o
FIEIEEA RS
_aw.m.7.1.9.wmm07
K S|3| << =238
43...43105
222.2.2.19%621
ao SRR EEEE
ﬂ_.m%G 110.0.0.6.6%%%11
HEIEE 22| = T
- ik Slas|ls|s
ARISHEEIE
SIS EEERIEE
i I EI R R
D
%ﬂomrm : SLQIBIR|B|B|R|IZE|E
EiE 0 1O I | =
WT,_ | X Eo Eo
sl ¥ | 0| % | = | o | Ar | 52 o
% =% 2| mmb, = || @ e
o | | = ™0 0 I ! iy , Gl 0|2 i 3
<1< |= 4 i S | TE | _ =| |5 o
B < |~ ol 3 70 _W iy anmcl%@.
Svoﬁ m| X =< ! e u,mo ~ _,me , __x_goﬂﬁ
e iR P e 8 o <
—— ! il
20| ™| 0 o | K 0 _mo ™0 vm = | 7 ~ M,WO,LLA_ E il
0 K170 K K gﬁ 0 ﬁAAAMML
0 0| 70|70 | 70| 70 | o | i S
M%O i : vaﬁ =0 [ 70 [ 30
A - 0 0 0 K| K= | K
S| < 4%50 ﬂo
Z ..99%78
.__.mo gy (NS ) QNI QUL ) o 2lE|E
HIBIEIE 1 MM@&%%WG
u=_19ﬂ %W : 00.0.0.0.5.
= | < RS S & 0
R
o <8 = SR <
| 51518 % | S o
2)dii5 & @ o o
il = B
R HiL i m 7| 4o | §f | 40| o g
mxﬁ% i < | |0 1 ~ il | M%Oﬂ
i | Ho| w0 S <= |% g 0 5 i |¢'lz
xﬁ _yOﬁoﬁ T X | X |= L,ﬁoio l _/Tzl,
Ao | K| K xxﬁo 20 |8 | Ho Nk << |=<|=< < L1l
il mox K K 20 5o | & ﬁAﬁA ~ ~ ™0 EE
; ; i ! ididES ﬁ@@ﬁﬁ r LML
0| %o o o | &5 ka4 1
I-
20|70 | 70| 7o | PO 0 _Mo ,mo ,Mo
2| 7|




xii

o AFHAA| SHE =AtSAE EFACl BA4n

- BFEAA] KoM AR71E9 SEEES Rlck] flsid EFAIRIS &4

2017 102 182 0% AEE 71E0R AT 7 B9 WUS TRl E

ol wigt A5 2ik= oS A=

- 19 71E 18] S8 E ok HIS0] 46.3% % 71 =eH, 11 TEo R 23] &3o]

<E 6> ZFIA| EOiY SSASAIC & S SH U SIS
z 599 SHT) =D ==ET0)

1 266 46. 3 46. 3

2 108 18.8 65.0

3 61 10.6 7.7

4 33 5.7 81.4

5 29 5.0 86. 4

6 19 3. 89.7

7 9 1.6 91.3

8 6 1.0 92.3

9 7 1.2 93.6

10 6 1.0 94. 6

11 8 1.4 9.0

12 4 0.7 96.7

13 8 1.4 98.1

14 1 0.2 98. 3

15 1 0.2 98. 4

16 4 0.7 9.1

17 0 - 99.1

18 2 0.3 99.5

19 0 - 99.5
2058 O|4t 3 0.5 99. 8
A 575 100. 0 100. 0




30.4%

o

Base depot

Base depot

<8 4 RSeISAESA 2 ER =] 2

==

46.5%

30.2%

8.2%

7.1%



Xiv

L bkt = 1

—

PR

. RmEY

.

7.9%

13.6%

5

14.9%

F

[EXISA 2

25

4

040
oHOS

<2l 5>

mPpL

— MHEC

e EY

H|55%

Ty
Wi

[EXISAL 287 =AY

o=
S

<J8 6> 3



FO
2
2

3. RS E=ASARY7|F A=E 0

7% A5tef JHR
1) e1719 HiE & e

© AT WY
2351EAt 287157 (Digital Tachograph, DTG) & &2t

A
gl F7IH 2R sleEAte] SEEEE kL e

el Aa Hlof loiM, 018 AP

-

o o] 4FE DTG HoE = Hol] Zolet
o= dolE9 EE 7iZo] Qs

-,

o 2 @AToME DIG YARBTEE olafshi, ES0R Azlshs wze gYs)
o HEE AES HIEOR BAE AHEA SEAS SUSHS Bin

@ A7l WS

o Al HY
- 2017d 108 16Y - 224
o FHH HY
iE

1

- AFES

2) A9 WE

D AETE
o P FUBHBAEA 2W2AR B ALY TEES 24
o 7} AR FQ YBS PR TS mjE W 24

o AEO| WHEIE A

517) ol MAE0! GUBsEAIEA} LU I1BARY EXS k]

b



XVi

ol

EARSA

A=l 2k

Sy

SlEASAE &

0 71
o1 1
B ]

SIESERI=A I S

718 AT

L,
-

oF

of At&e

2] &~ZELo

s

=4

A
B

N

7

o AIEE &

HlEOR

=
=
o AUGIABAEA SuyIE2A1E

g

o 7

o
1jo

dh
K

m
T
__OW

:
il 7!
0
i

[=x
0

o
©

JUE =ASAE] A

O

le
il

EARSANE

g 7R3 8

o
8 R

7

o W0 B

T
iz
&
il

AL

0
4O

T
M

il
T
IH

Al

o JHEzl=ASA

El

o BEAM A



Sl

L} Xt=+

FA

O

[\

O>~

- 2 ] 71E ol 8.75 ¥ =

- 1938} AF=RF E2 WBE 72 132,979 T

- 20700 BEOR T4

<E 7> CIX2287|27(DTG) YARZTE

017d 102 $K271] DIG AHRE S8 Ago) UNEL712A (D1G) PRI 2
She B AL & B9IR £A TESTR 715=l0] 48

3= Moy O A
trip_key 7] C-125901568017101206094700
dtg_model A7 |SER] HEy XDT1000
car_vin ANHS XXXXXX301795
car_type AsAE 78 11
car_no AFESAF SEHE -1259015680
trans_reg_no TEAER} SEHS XXXXX47349
driver_code SRR A= 0000001
tachmeter_day A F AR 0000
tachmeter T4 FAE 0268897
speed N 000
rpm 1029 AXslds 0393
break_on Baol3 Al 0
X AFFRIA] X 127075626
y ARIIR] Y 037052681
azimuth GIS &<17} 000
VX 7REE Vx +001. 0
vy TEE Vy +001. 0
status ST E 11
region_code THAEI= 41
datetime

17101206094700

FO



xviii

fotslaL,

= =
=

A ARG TR

=3

k7l

S0} gl AHS

o DTG Akzoll 7]

ol

YA
T

fe1
juy

g AR

24%

=
IS)

A A

o] LEER P AE s HH F71A

S

=%

) 2 3201EskE)

LSkE

= 31(
5408 T

Aol oigo

- JUE dk=

o

=
L

SH
S

o 2

\s ]2
=

30,000

25,000

20,000

15,000

L102/0L/1€
£102/01/0€
£102/01/62
L102/01/82
L102/0L/L2
£102/01/92
£102/01/5¢2
£102/01/v2
L10z/01/€2
£102/01/22
L1oz/oL/1e
£102/01/02
L102/0L/61
£102/01/81
L102/0L/LL
£102/01/91
£102/01/51L
£102/0L/%1L
LLoz/oL/elL
L10z/0L/2L
L102/0L/L1L
£102/01/01L
£102/01/60
£102/01/80
£102/01/L0
£102/01/90
£102/01/50
£102/01/%0
£102/01/€0
£102/01/20
£102/01/10

<dgl 7> 20174 10

PR
180,000

150,000

140,000

120,000

100,000

B0, 000

B0,000

40,000

20,000

HF

o3

(s

o+

il A
T

Ha

<72 8> 20174 10¥ X|dg



FO
QL
x
x

ef. X2 4y A=

1) AxEle €84

o JUEI=ASA SV IEAEE AR AR BIAE 5l FEjE V=X s

o O Algl] floii= A 22 HIoEE Aglaiof 6k ol= Hlged Y

o & DIG tar 3 Shh= 5T gelolm, I V1= 11 HIZBOIE (Terabyte) U &
- 71EAel A 242 P flalAs shtel o HolE TAIE AREY HEEd

= T UojofF SRR ATH O T ALSEE= ARE Sdollies mEe] 79 o
Z Qlsld HigHIIEV} de &0l JHE HAFEY mlEDd EBe & 8ls

FERAQ] 0]~ (Gaussian =012 &) 71 2191

o HFHo] U T AU gps 2RI BL V12 2Isl] MASAL WA 2

15 B8

o &EPold AT 71H (Sliding Window Algorithm) 2 ++H7F 2 ML} siEo] Fof
X B, oFge 719 F(E) ol AsE Muisiod 2lder dQ7t e W AR
El (Jacobsen (2003), Aggarwal (2007) ZH%)

o 4 &£ ©¥9 %%jﬁi}%X}Eﬂ THV|EAIRE SE2E 25 ol ol ¥

QEV] miwdl WA AR AR B olsAE], OlsAIRE

2 4 G OUAIES ] AEHOR J|SHEATS BUGIES B
) AFE HolE AlEZ T2, 1 HEHPIE = 1,024 7|7HIOIE = 1,048,576 HIZ7HOIE



XX

1A 2ApAE
Sliding Window 212 :
PARAZE10E | OIFAZE 5B OIFHE 1 00m !E;:’ :;lﬂlﬁ ‘-|5h’53;| [=-T]
. L ER-E:
FHE: N FR: E |
1 L =4 Hel S &€ 9
18 AIPHHE &5 Sliding Window 0JA| Ha| 4
A
— : EYSIY 44 L
|| 24 45 DBESE
||1 '| i"H Espe}s
b
ey B A 29 4% A4 3
<12 9> YABSSASA 2I|SA2E B3 7ISHSYY PEYl
o A1FO) o=zl W EYAIZ BEES B3 A} H40) olF AZIS 5m EE
100m= AFBIRAL, Z29] 24 ols Aol uigt 844 2Xe Jds

CAR M2 W (- S00 km)

Ol HE WE i- 5 ki

e |
_-H‘_q"—‘-'-u r
—
w |
] s .1..-'| u,‘m a0 S0
M| o)
QIE 28| WE (-~ 50 k)
™
""-,_\_‘
e
—— .
e S
o ;| :r-n II.I .l:'l ":'.-
Ha| fomi

Ml fomi

<78 10> 0|F 2| = (B km)



ol

01

=
=

S APt didEs EEE A

O

A
()

=
o

FAloI} 78

A1

.1

d
O

’

!

=N

% 9Ix

ol
K ojn
K- 5%

£ Hlgl &L o] FhrolA]

ol Zhit

= A8

o wetA S AL AR Lofut

—_
;O

oj

%

T

s o7

2 AALEY £k AFE7F s W, AREY] O]

o] o]s¢et HElE

=
S

oM 58 AR SO A}

Yol
=

[He ol&

7

— O
AT

o o, &Tiolgd &

on
o

¢

Toll

oj

=0 Hel HollA

g &2lolg ¢

T oS5

sal

gt tiold

=
=

GIS 2ol

O A — (@)
E5EH 5 &

= O
T,

AP dldEE B2 AEE (FAL,

A
o

Exds

O

ol

op

—

o JHE=AtS

9 olFE A

=0 =
TIUT ©

o) FAlolLt

on
on

{F

Toll
£
oy
@o

1
Jle}

£ Hlg] €L o] FhrolA]

ol Zhit

= A8

th S AP AR Lofuk

O

—_
e}

ol

W

)

Ao £0]

L] &



XXIi

4
T
il
%0
wir

=
ile)

of

24, 722c)

0

=
=)

=

o 20173 10 18 (4°) 71

ol
0

<
o

T

&

/HE 201

o1}
S

3.45

=

b

OF LER

=

=
L

I~
5 2

’e)

/THSE AL

cH

Yol

OO

2.9

{F
o
_._._._00054
s
0
&
eI =
7133
BRI
_x01
A_|2199
mEIEEE
TN E=1E=)
_|_.A|2222
o
=
0 | -
I
IH O | 1k
JI_ H%
_ =|+_o_§
el

)
ol

}

= Ve

=

LIERe

o




OF xxili

<E 9> JUBSEXSA 27 |BAIZe| S8 UMEF 3 =X
el 5/, %
T2 ghaet [
MSEYA| 3, 667 (5.4) 3, 554 (5.2)
FAZAA 2,049 (3.0) 2,049 (3.0)
CHTEIA| 1,240 (1.8) 1,251 (1.8)
Ol 2 A 4, 805 (7.0) 4, 854 (7.1
ZFEAA 2,189 (3.2 2,202 3.2
CHEZHIA| 1,397 (2.0) 1,477 (2.2)
SAZIA| 1, 689 (2.5) 1,613 2.4)
Z7|= 25, 646 (37.5) 25, 607 (37.5)
zel= 1,847 2.7 1,738 (2.5)
ZNET 3, 636 (5.3) 3, 630 (5.3)
EXT 6, 637 9.7) 6, 731 (9.9)
MEls= 2,813 (4.1) 2, 844 4.2
Mepete 2,758 (4.0) 2, 740 (4.0)
NSRS 3, 651 (5.3) 3,714 (5.4)
AAE 3,439 (5.0) 3, 480 (5.1)
HTEYXIX| = 268 (0.4) 268 0.4)
MEELRER|A| 587 0.9 566 0.8)
M= 68, 318 (100. 0) 63, 318 (100. 0)
o PUE slEAl= YBE T OF 5R17F 362 (335.95), 161. 7TkmE =dolk= ACE LEL
WEIL, AR IR OF 3 4Edshe ROE LER
<i# 10> JUEBS=ASA 2Y7|SAI=e 2dEHT SHEY
2 H SSIAIZHE) Ha ESHHE|(km) g S8l
MEEEA 332.2 120. 8 3.6
FARIA| 358.0 169. 2 3.3
CHT2IA| 342.0 177.0 3.2
Ol ZAA| 329.1 128.0 3.4
ST EAA| 354.5 195. 8 3.9
CHEZIA| 368. 6 202.7 3.8
SAZAIA| 354.9 188.6 3.2
A= 323.7 140. 0 3.6
A 343.3 190. 0 3.0
ENET 352.0 195.6 3.3
ST 325.7 170. 3 3.6
L 355. 5 187.3 3.1
et = 341. 4 187.1 2.9
FAER 350. 0 191. 8 3.1
A= 350. 4 187.2 3.2
M FEYRIR| = 172.8 75.9 2.8
MBEYXIX|A| 364.9 161.7 3.4
M= 335.9 161.6 3.4




XXIV

HFAIO] LIEHA]

(=)

/<.

LIER

}

oW
=)

¥

Al

<z 11> Q

L}
=

I RO LIE}

sl

a4 S

|
=]

SHAIZE 70.6%,

=
&)

H]E0]

SH
S

AAZIE vlush

A&

9l 9YE sk=

o}
=

L}
=

HlE0] =2 ALE L}

= oAz 59

AL, T

=
Q1.

3.4
3.9

3.4
3.4
3.4

2.7

2.3

3.4
2.9

73.7

167.3

165.1

161.6

163. 3

157.5

114.6

125.1

163.0

119.8

73.5

338.0

339.5

335.9

334.5

325.3

241.0

231.4

334.6

236.2

70. 6

ofll

o

<+

O

o

-

ofl
K-

T2/ S(%)




O Ak dlolE 2

0
;O.__u
o

o0

T X2

=
"o

o
guE 5

ol

e

(

Ol B9 A7]= wHE 200 m (BE, & A

AMeIE SHAl 22

= E%

™

k=2
=

o

e Iz

of ¥HF 200 PIE{S]

S|
=

i

o ZIZ

Tl

gl

H
0l
U
op
yilz)
is

I
T

B

s

il
0
oF
oK

==
o

o

¢

ey
ife)

1o

__O
il

o

B

o 20174 10

sH

}

Sl=At

0{0
ol

<E 12> Q

Okl
1

57.5

65.19

73.83

81.42
88.21

92.71

95. 81

97.57

98. 48

99. 04
99. 36

99. 58

99.71

99. 82

99. 86

99. 87

99. 90
99. 93

99. 94

100. 00

57.5

7.7
8.6
7.6
6.8
4.5

3.1

1.8
0.9

0.6

0.3

0.2

0.1

0.1

0.0
0.0
0.0

0.0
0.0
0.0
100. 0

a

0
o0

o

13,234
1,761
1, 987
1,747
1, 561
1,035
713
406
208

129
74

50
31

24

14
23,002

o

10
11
12
13
14
15
16
17
18
19




TR

Trad

XXVi

IH

A}
=

pair

163
96

172
31

455
684
741
107
296
273
47

3,325

23 offet &2

o

ZA}

18
34
83

3, 32572 BAE NS

-

P
T

A 6AIRE 2017 108 192 248 6A] O]A7EA9)

O]E

=
IFT
ICD

L
=

=TFE{0|

b

= & 21072 AFTE pair

20174 10€ 18
=T

=2
-

13> =27/
TEEESIE

o MO 2EAR
o & 717

<z

or

il

15
47
28
270




X 9 xxvii

o Hh¥Y Bl EART HISO! =2 =F/IEE VIERE Alckl LikEREREo] 7H
O <)

=
=0oH, I el 2y, sIEAY, =FHA 2% LERS

LAt SR

ST H|E S H|&

3% 485 1.7 465 1.6

SSEFHA| 558 2.0 574 2.0

LHE=R7|XI(ICD) 174 0.6 186 0.7

LHEEF7IXI(IFT) 1,569 5.6 1,728 6.1
STASAIE 4,211 15.1 4,187 14.8

fog 2,004 7.2 2,039 7.2
SR 3,989 14.3 3, 960 14.0

ooks} 90 0.3 92 0.3
UHESRED|E 7,221 26.0 7,326 25.9
Az 5,033 18.1 5,082 18.0

Rl =N 2,490 8.9 2, 650 9.4
SEH 27, 824 100.0 28, 289 100.0

ot} SO FHh} TAo] T2 SRR Lolihs B9 AQE (@ Ekd
H SR OA ERbelal 22 TRl EAGhs S8 A9

- oft] 7R EFAE0] f19 3km {4 ECl UHEol Axls 89, dAls e

S ERE= R B B R Y
o5 = 5 5 7 5
25 - || B | w0 eem w0l | | SR
s At g
=g 01 ] 00 |00 ] 00| 00 0.0 0.0 0.0 00 101 ] 00 | 03] 06
YK | 00| 03 - 100100 0.0 0.0 - 00 00O ] 00 |02 07
ICD 00 00 |00 ] 00| 00 - 0.0 - 00 100 ] 00 |01 ] 02
IFT 00 00 |00 05| 01 0.0 0.1 0.0 01 01 ] 01 09| L8

STEAME |00 ] 00 0001 | L0 | 01 0.2 | 0.0 04 102 01 |27 ] 49
st 0.0 | 00 [ 00|00 Q1 0.6 | 01 0.0 02 101 ] 01 | L2 ]| 24
| 0.0 | 00 |00 |01] 02 0.1 1.0 | 00 04 102 ] 01 | 27 ] 46

Qorst - - - 100100 7] 00 | 0O | 00 00 100 ] 00 |01 |01
HEFENE | 00 | 00 [ 0001 ] 04 02 | 04 - 25 [ 04 03 | 41| 84
= 0.1 - 00 01 02| 01 0.2 | 0.0 04 1201 01 | 27 ] 59
SEHFPEIR] | 0.0 | 00 [ 00 [ 01 ] 01 0.1 0.1 - 03 101 ] L1 | LO| 29
7Et 03] 02 |01 ] L0 27 12 | 27 | 01 42 128 12 |09 674

2zl 0.5 | 07 02120 49 | 24 | 46 | 01 &5 [ 6.0 | 31 |668]100




XXVili

2) FUEN=ALSAL SV IEARE &0 UETE F/4 o]EHH 24

o 2017d 10g€ 16¥ (EQY) FH 23U (EQY) 79| =Xt 2XA FAA 018 A=

o IEEE FAL OI18HOIHE S5l 3

4\

:
25, 450702 HIEIOR B Ras

o FAA -2 AEE HIFLE ARRHE AFARE HIE H 0§ Hlg 248

<H 16> I =2 SH A sE
SlEAt ME FAHA A S|4
A2 (7h) HIZ (%) A~ ) IS (%)
M= 19 9.1 189 90.9
o 9 8.9 92 911
S8l 10 9.3 97 90. 7

A
EH

17> DEE2 B K2 2EHE

e e

AL (H) H|E (%) EAH A (7H) HIE (%)
M= 3,537 13.9 21,915 86. 1
Atgl 1,733 14.5 10, 238 85.5
5ty 1,804 13.4 11,677 86.6
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@ Data Fusion of Commercial Vehicle GPS and Roadside Intercept Survey Data.

Zhu, S., Amirjamshidi, G., & Roorda, M. J. (2
o Wthol ko] HlHolE] GPS AlEole= 44 @Eﬂ 28

Sdg HgE 2 QU QICEE, HolE Zd

o] Ede Aok e e

b

018).

= 5, ol dEZRAY AFES

dHS Soll GPSAIESE UERA AR

/ Vehice
Vehicle / ) » Trip Aloaded) | Trip C{loaded)
Tiph [ Tipd [ TrpC | Remvelconiits vih nebpant Canciates wth | Candidales wih
[ Al Al n Vet tipe Vetypeand | Vehtypeand
candidates | candidates unddatei/ b MT0 code WITO code
, : :
Far each trip of the vehicle, select a
Merge al candidates of il ips from candidteeg weighted rindom Remove ol candidstes that do not
the same vehicle into & §|hg!9 pdﬂ\ seection, designate the \oadina statis share the selected MTO code
basad onthe selectad tandidate
Vahicle
Select a candidate from the pool using Tiph | Tip8 | TipC Senarate non-emply trips inta two
eightedrendom selecton, desigate | 3 (loaded) | [emply) | (loaded) ‘goups based on direction
the vehicle type based on the selected Candidates | Cancidafes | Candidates
andidete withVeh | withVeh | withVeh
we |l wml/f } [
‘ ([ TipA foated I cwes | /[
eastbound) | westhourd)
Remore all empty trips and ther Canddates with / Candldates nith
respective candidates, merge Veh type andMTO / Veh typeand MTQ
candidates o remalningtrps Intoa / ot | / tote
shgle pool * +
Merge candicates of rips from same
Record he : directongroup of the same vehile
selected wehice Select @ candidate from the pool using lgadngle pool
typeforenir weighted random selection, designate
vehice the MIO commodiy group code. [
based enthe selected candidate *

Record the
selected MTO
code for entire

Select acandidate from the poul wsing
weighted random selection, designate
the SCTG codle besed on the selected

| ol

Record the Recordthe
vehide siledted SCTG selected SCT6
codafor tode for
easthound group westbound group
<J% 16> GPS X2} MEZTAL A= W iy SE=



XXXl

k=1

Lt =ieolef 7|8t

o ZJHSE9 i wet BHolHE

= 7|

ﬁ-
=2

T

S
T

g 018

B)Eo)E]

Sl

2R

Ha7t

2

3

TEARE

= 5 =
EQE]'OO

A A

=
=

= Ozl AAIE BiR} 20| A

)

VS|
™

ArsAt 715

=
Al RS 1 ols SEAsAt 78S

HlolE 71EE 3k

=1
=

@)

=
(S

AFsAF 71

=]
=

o A W 3k

T

e

&

1p=hs

O o

ile)

2) Hitlole] 7|9t alEAksAt 0/D 75 W

o A9 7t olE SF=ARSAY 7]

-
L.

ke 0/D 753k

7t SkEX
7} BEA=A} OD

4

=

o

S

i)

=
g =74 7

=
71EA =

=

A HE= Sall 7

Hgox JUE s=ASA

o A9 W ols Sk=AFSAL 7

SH
S

(e)
1

=

ZF OD +

e B98

]

1.

==

7}

Ak 0D 75 HJoE EAsAks

sk=

2
o

A AE Al HA g2 At

s
-

o &= ATollA Aet

o] 97

et



xXxiii

F

o
=

!

=)

o HJH|olE 7]

|

el

0
o

]

Jo] AEE

O o

S|

IE

=

=0,
55 &
= g

1

o
-

]

71EA A}

HESIL
GHA

Al

=

=

1

-

o] 7ksg

o
H

o

Xe]

=52 0/D
=

k= Al
15
o

19 Heg B3 7

T

1

o)
sk
.;1
=

ENZAL At 9UE =AtsAt

=

(s}

&

o

=

E=>
S, AAE, 55

oA U
I,

2

1

K=

ol
= O

=

ol

0

=
S

=
=

=
R

—

fe13

=52 0/D
ENRARIE 7}

A]
=

[

H

3
S

1

:1‘_:]:5
A eAe = A e} 7IE HES S

=
S

]

A

i

F=x

F29] Port-mis A}
A

—

K= ol
-

=

a8%

5

9]

=

i

—

od-Z7EoM B o

53
= o,

A
<

@)

o
Joll

up

ENEA

3l

& 0/De} slEAtsAtE

 slEA

=
=

A= gHlolE] 7RISR

The "ollA] 71&

h

fuiiy

o

2E AT

p. 232-239.

o)



o]

=y
(@]

=
=

AkRsAE 71EE HHOE 28 399 W slErS
= T

=
=

o B

XXXIV

Eo M_UH s o ‘_..IDTA_@ ~ Bl ﬂ il H_E a 1r
T Me K- S %M_' 3 WW_ o) 0 ™ N o
3 0 ol mw zy B0 K 70 = ~ K B2 ~ pal
P OBE E°f: oy = om W 2 9 i
K B0 = ¥ 5 W@ o N

5 W ~ W . woow ., =B
s A W ~ 2 o 0 To/ ob gl
oA bl o= T = T KR = K ar
o o g VL R A 0 ~ ™ <
JI ) jariia El % Eo — ™~ —_— . K

o <L I A (% i il ] |
< =~ £ o g x W Ko x R0 o0 K
pEimAazzE®sE L3 0 w0 1
) 2E R g Koy - Q] 1o o KE o ik
L N o i 0 - KF 70 s
muro B~ =0 H oy oo & % K =K 0 O ]
aﬂi%ﬂ_x%%% < S o W gp o
- it T B oF W
0 OE g B o ) 0 EOZam @
o o oy m B o B WX Y R og 0
TE YLy T g @ B -
g DL m®0E P ® B @ B opp®
5 n o B N - K ® ) ~ - oF oo g
W E g R R <N m% 0 = o = n o KO KO A0

—_— ) f 10! ) —_ =

g A (O
xEﬁTOf_x K oo o 0o n B = o K -
ﬂtoﬁo%w@mwc%%ﬂ w2 ® ox%mlamu_x
) T j0 g I ) =~ ,_nn A
" PghERpl o El O B n e h
2o KW woop fm S E B oz = 7w K Do & =
%w%%gﬂ%mm%@ s fag z2lgs
0 = mm ™~ \.LI \_ —_ [ ~N X i
Qﬂ%%ﬁ%d%a oo B © B R N
3 oy B0 JAO I m E@ oo X % =0 o) o o ~ W
b oo o 2 P T o U R S 2goRE
xmqmgmﬂlqm%g%ﬂ@ﬁ%m@ 5 o
0 s B0 K = mum N_W_W ﬂ v M« & o It Aw o) Ww mﬁ mo EL(
__ll}7al_x%§o s O~y T
o«uxé%x%mm%%g%%%@W%w@ L I

| _ 30 ® o % W W T &
S _ _ ) ~ 0 A B0 T Ko



I= PORTMIS AI2E

A

L

-

Jfis

=
) ’l‘%l:l

=
ASA

WAZ) 7127 A}

ol

ek

O oOOo
=

I

JE

Q

715

=}
=

&g ok

Jolal A~ AlE, VEAFER}

lIOTE]

1

1)
¢)

(@]
(0]

m@
O

iy

EN

s

UL H77t AEH2E O]FHA|AL JCHEE Tj

g0t

Si=}
=

HolE1E

=
=

e}

QF ¢

|

AnA
=

o] WHE o]

o

S} kS

(@]

=
iz
AL

=

R

]

=

=A
Ea) £4

(@)

127} 8751

g

§}“r

<
T

Zal

}

fuly

A AkR oleloll ZRIY AlE,

Al AF9] ZAA 3k

AR} BiT|ofEd

—

=
S

=
=

=
=

=

]

=

AP
1732171
0 TR A

SH

o]
=2
S

=
T

3

S
A

=
-

O
O

7ol

El

—_

Ul
H

jile
%0

o] FEEE HE

RP=%

o gk=

EEle

==
=

HEV1EA AFRL} EXAIOIEA)

SH
S

— L
o

SI2E

[@)

=

=
=

=)=

A AEE BEE

:

-

e

L UOL,

=
T

FsAt 71
o]

A
=

=
=
=

JE35H
=)

==
[e)

& 7

i =5

RSt 2P EE =)

10

T1
!

k& olsHA g7t =

HY

A

S2E

O

=]
=

[«)

AT A5

=
=

A
o

{9} o)

|

HlloTE
ok
e

:

1

=}
O

o JUE sl=ASA

O
O



XXXVi

2 A 70l ks

)
==

SR Z7H

29 Al

BT

R

128 RkEo} ¢l

S5A

- EAEA

IR ey AR AlE

=
&)

&7

()
RS

EAFSA}

A FEE 3t

|
(=}

PI=A RIZ OlE AF W

O =
——EO

i

27 A B AL P&

S

- SUE I=ASE

E3DB2}

e}



Mg ool i

Hi&E o =5 XX WY

H2E o HE X BE






g drAol iR

B0
oK

Rl
or

4

9

ol

HiE ot

1. 2tdol HiE

ojgol wh

o HEA7|E] wdol kgt HH|oJE]

1

u

0j0
i

o 71E9 2E7IE

I

=

PN

O &7t & AL AlRE HiEC R

Al
ol

2}
24, 2F

o k=7

=4
=

= 7)EAE

F 75 712971 288

St
=

29

gol

-
.

KTDBZ 7556}

Z HHoHE &8l

1712} o]

X

=
=

AHEF A}

Ely

of T

o

=

Ko

A7 ol Ble=F BlHolE 7H 71EH

o ot
A A

-
-

oF

uled

3l

gl 71E T

o
=

=
=

=
S



st

2l]

[l AL BEEA]

BEsS dE7F Q75 0AH,

o]

B

£ o]

o HIH|OJE]

Sk
>

Qi
U=

¢

o
=T

bS=E
A

7k Al

120194 1€ ~ 12¢d

]

of-

lan

ol

=}

Ch. LHSX w9

=ASAT 7158

Hole & o)
Hole & o)

=1
=

O

7

=i
=

=1
=

O

o 7=

=

B B

22 WEAY EFY B7} B

5

=
S

o

2 7%

b

X
i

)



WOl N

KO

NI

?.

i

O

| U sj240 DS YE

Zoi

0|8 2

o Z) BEAIEAl B HrlolH B8 3Ea EA

o ZAd W sl=ASA EA

S

1.

Kl
ﬂ
(o)
is
i

AN = =

Sl
S

1) SYE A=ASA =

8 7

2

ShJ A]
=7

o

9

=
L

I

A

=
V=0l oH

S
S

|

(@)

o]

o
o
=]

>
-

S| el A

ol

L
ARREY]

=

=

Rubes
==

o

]

-

el

0

1

U ES=ASA
9]

o

2lg3 O
==
o]

o =Ue SUE F=At

o JYEI}=AkS

o AFO B

O
4) AR Y T



T
il
<0
Wi
70

10

o JUE F=ASA] A

tod BlEARSA] o

F25

o
=

5]

o M| BEAY |

3. HlH[o|E



HPE HHOEHS 02 394A U 2lE+R ENER BHE 2

H&E L
HPE VER 1 E
HBE 3% W =EXISkt ENEt 3+






)

ik

k=l
=1

1E9]

L] 7

o
=

T3l UAA]

Ml

=
[ -

= J7HeE &

H& e
=

0/D

=

0I2 394 Ul 2=+
=

b geid 3

fuly

A=23ke

@)

9140l

Xl
© -
=
=

o]

o 71E9 3=

Hi2

L) 0 o N T KX
& o W W oA o M i
1 = = mm 8 TR0 B0 = )
T K o o oo o K
oo 0 T oK 2 =
OE o)) M o :Iorm __Ee N I — E@ —
= T H o N °
ATV o 54 e T B ) &A@ =
B5P Lgzg Lgky g 2
o = ) w O
L o 70 o o 0P /w\ "R Oy .ﬂ..l .
@E = el ”m]f_ w:ml LGS oF 0o Em W % E
o W 7m w X 2w KE 3 S
x fr @ PR 200 Fa
o 7 o K% B OB L/ I S
i ) B 00 — E@ I
MoE 5 mwm_xima oK 0L E] o
S W 2 B | K7
oSS g g % O W TR
wos K 20 W @ o < KiJ H mm
woet Ngogg g g4 ~ o =
g 5P, B EE Eolu oW
ojp — N o < il N or
- T AT ~ m,b 2 i
= mmob R gow@no oF K o © B0 go O = ol 2
o N2k Q 0 N o oop DA T = X -
] 20— I o T T IR
il . A2 i gl 2 oo ooy W > il L
—~ ~ K 0 ! Vig e o= = L —
2SRRI I 8 -
BE = . oS o
d%@@%%%ﬁé@ﬂ@ﬂ% T
W 2w E TN oo g YW A
W T REE G F T g -
0 BT 2 @ 3 o 10 — 1) d
T = m T ol nnA
_ N W”m 7 B 80 ol B MM Et \_@o jirit] i 2._;
WM om0 moE m W Ko O et mE K = D
@] e} o) _.._._l 5

w2

UES 9]

@)
RuA



A & Al

[¢)

follAl Al Al

9]

%]

S

o 0/DE A2z}

(0/D ¥ WEYA

o

=

=
T—

9]

=
Ans

=
I

| =R}
=7l

7
=

O

10

mﬁ = &
Tz
a0 m NK
5.0 OT O#E e e A e e e i e G e i b el ] M i
of @ 0 " = o i
oF wr ; 504 b = _
Y o - : Bz " ! Al C
= 2o o) ' o P : '
op o = ' @ : ! #l :
oo E . ze W e | ¥ "
fs) X ; wE oH g8 | = w _
E 11O ] =] u_“.._n 2] v i . !
N w . NN oF i we AR
[£) Ky 8 : oK T@ T " 55 W
ojn K : = o My | N
~ : ¥ o o ! T - g
E 0 ! s omIn Wy o0 g =5 |
of = _M o : Wy Wy x5 L
o ' +F ®EF®R T " _ = i
R0 = 21 : nT BI® AN | | L
o on B = MT j P m
A S I | | P !
T ) {J ~ N &m FEESNRNN FSOAEE] WRGERAET: TR
B oo 2y m r |
5W S g m ]
o < - ol | 2]
= :ﬁ ar o & ! L..._I M H
(@) ~ Kl 2 op I ] = na . i 7 ME _ !
N E]@ = & o il 182 (B |es] [E]
[l 0 1 " = ) 1
R LR R + BEY B3 ww . BT
> N a ® 9 R ! B [Fw] w5 a4 BRI
w B S X g W el | oz B
- o ~ i :
160 KooK oy _ :
o §Hovx Bag | _
T T e = K : ; '
L Ko W o) mno W a1
ol of aﬂm o ol & o
0 oF Y00 R0 R
ol ol W o mo M 3
oFd
. O O
=

<32 2-1> M=



1

o

1

st &=

gE o

=l

=]

A QlE|ooF

L

L.

Al

1

=

=

A L =2 &M
[@)

o
ol oF

0

ol
=y

=

oLt 0/D 4l

H

Q
(@]

0

=]
L

;L
=5

N2&  ElHOIE

o Al

(=)
QLN

=

ek 7
SYZFO|

Q
(]

oo

O]

0

=

s
—

)oll wE} 2

g
(]

O] A71l HIHIGIL,

, 7IEt

k
1

[e=]
(@)
=

- SE5

ED 4% WL &

O =

)

o

9 &

zones



12

4
;om

100
e

o

~
i)
E

ol

1

o

7F &

=

- WES A9

7}

%

L E S Ao

2

Alze) 2

te]

CENE

oj

ojn
&
¢

ol

__o_v

o)
[=v
10

—_—

o
%0
jamy
0

o

o

0o

=

TR AEZO]

-
-,

dlzel;

Al AR

Tjo] = 7 J2BE 9]

9] 37]

o)el

=
pusy

All

=
=

ol

AR E

31

7B ol &

10

ojn
&
¢

ol

0:0)



N2& ElHOEE 018 Z9A ] oie=2 NSt geis o2 18

Lt. 7|1& O/Det MFE O/D2| ZEt

o E 23 ARG 4

s

O)Zol= AEE 0/DS} 7I1E 25278 & AAQ 0/DE ZAgt

o 2527) & AAIAM APFe] JeHddl digxl= 3H E= 3
Re ol AMEE 0/DE Aol shte] &2 0/DE 7556100k &

< 21> O/D &g 1t

& s 1 2 3 4 5 3-1 3-2 3-3 A
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3-1 73 103 113 289
3-2 140 142 147 429
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Z s 2 3 4 5 | 31 | 32 | 33 | &4 | Hlg | &
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<E 213> YFYAA| YUS 248 SRS TAKE V|8 T 22
72| ZZHkm) ZARIZ| FAHHE| 2E(%) DyE S8 FAHE 2E(%)

0.45 11.2 13.0
0.80 23.9 9.0
1.15 14.6 7.2
1.50 9.8 6.1
1.85 13.2 5.3
2.20 2.6 4.7
255 - 4.3
2.90 - 4.0
3.25 9.6 3.7
3.60 - 3.5
3.95 - 3.3
4.30 5.6 3.1
4.65 - 3.0
5 - 2.8
5.35 - 2.7
5.7 - 2.6
6.05 4.2 2.5
6.4 2.2 2.4
6.75 - 2.3
7.1 - 2.3
7.45 - 2.2
7.8 - 2.1
8.15 - 2.1
8.5 - 2.0
8.85 - 2.0
9.2 - 1.9




HoZ BIHOEE 018 2o U 31240 ENES) gz 01
3) SUE B UY ABAEAY BFBEA| BIA W EFELEY
O BT =Y
o 7|E9 JUEIJEANSA 2WVIE ARE 0|80l FEAAY VEEEYE(0D)
S Al HeVIE o2 FESINS
o AFEZIZFS 2017 10€ 162-20d F5 54710 ARE OE SINE
o XA 8,639=28 & 2,910th7F EUTE AOE LERGCH =5 Hif 3.0 E8& o
RHOZ VERFS
<E 214> JUSSIEXSA 27 |SAIZS| SFHAA| AXH A L Sl
AR} = S8+ AbEfCh= Hi S8+
2017-10-16 1,878 600 3.1
2017-10-17 1,791 586 3.1
2017-10-18 1,722 575 3.0
2017-10-19 1,711 573 3.0
2017-10-20 1,537 576 2.7
=3 & 8,639 2,910 3.0
Q@ BFEYA] AlF7E Z9d W SHE®Z
o YR HFHAAIY Al R S Ex ol E=
0 & 8,639 OE V1A Ego] B2 QU2 dRUE 1, 8780 BAEAE
< 2-15> JUZSIEXSAI 27 |EXZL| HFTHAA| A2 LHESH H2
Al ST Mt = 57 A %l
=7 0.17 0.17 0.16 0.31 0.50 1.32
MF 0.19 7.54 0.54 2.45 9.16 19.87
=t 0.20 0.32 0.54 0.41 0.75 2.22
23 0.41 2.51 0.51 4.95 7.06 15.44
A 0.41 8.75 0.47 7.04 44.47 61.14
el 1.37 19.30 2.23 15.16 61.94 100.00
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<E 2-16> JUSSIEXSAt 27 |ZAIES| 25| LA Al RS
URYA| 2T ST M7 =T =7 MR | T B
2017-10-16 17 365 47 261 1,188 1,878
7 1 2 - 4 4 11
M7 2 138 9 41 164 354
= 5 5 16 8 17 51
=7 5 47 12 95 116 275
A 4 173 10 113 887 1,187
2017-10-17 29 346 36 277 1,103 1,791
7 3 3 2 7 10 25
M 4 129 13 46 159 351
= 5 4 3 6 7 25
=7 9 46 10 93 133 291
A 8 164 8 125 794 1,099
2017-10-18 23 343 33 282 1,041 1,722
7 3 3 3 6 7 22
M= 3 143 7 39 178 370
Can 3 5 8 8 13 37
7 8 43 8 95 135 289
A 6 149 7 134 708 1,004
2017-10-19 19 341 42 250 1,059 1,711
ST 3 - 5 2 9 19
M= 3 142 8 44 153 350
= 3 7 11 7 14 42
=7 5 42 7 73 119 246
A 5 150 11 124 764 1,054
2017-10-20 30 272 35 240 960 1,537
= 5 7 4 8 13 37
M 4 99 10 42 137 292
= 1 7 9 6 14 37
=7 8 39 7 72 107 233
A 12 120 5 112 689 938
=5 34 118 1,667 193 1,310 51 2l 8, 639
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<H 217> J8s

EXISAL 27 |SXI=2| ZEHA

| 2RE AlZ+1E LTS HiE

AR AT ST M= = =7 Mt | FE B
2017-10-16 0.9 19.4 2.5 13.9 63.3 100.0
Can 9.1 18.2 - 36.4 36.4 100.0
M7 0.6 39.0 2.5 11.6 46.3 100.0
= 9.8 9.8 31.4 15.7 33.3 100.0
=T 1.8 17.1 4.4 34.5 42.2 100. 0
A 0.3 14.6 0.8 9.5 74.7 100.0
2017-10-17 1.6 19.3 2.0 15.5 61.6 100.0
ST 12.0 12.0 8.0 28.0 40.0 100.0
M7 1.1 36.8 3.7 13.1 45.3 100.0
=T 20.0 16.0 12.0 24.0 28.0 100. 0
=T 3.1 15.8 3.4 32.0 45.7 100.0
A 0.7 14.9 0.7 11.4 72.2 100.0
2017-10-18 1.3 19.9 1.9 16. 4 60. 5 100. 0
37 13.6 13.6 13.6 27.3 31.8 100.0
M= 0.8 38.6 1.9 10.5 48.1 100.0
Can 8.1 13.5 21.6 21.6 35.1 100.0
S7 2.8 14.9 2.8 32.9 46.7 100.0
A 0.6 14.8 0.7 13.3 70.5 100.0
2017-10-19 1.1 19.9 2.5 14.6 61.9 100.0
7 15.8 - 26.3 10.5 47.4 100.0
M7 0.9 40. 6 2.3 12.6 43.7 100.0
= 7.1 16.7 26.2 16.7 33.3 100.0
=7 2.0 17.1 2.8 29.7 48.4 100.0
Zoa 0.5 14.2 1.0 11.8 72.5 100.0
2017-10-20 2.0 17.7 2.3 15.6 62.5 100.0
ST 13.5 18.9 10. 8 21.6 35.1 100.0
M7 1.4 33.9 3.4 14.4 46.9 100. 0
= 2.7 18.9 24.3 16.2 37.8 100. 0
ST 3.4 16.7 3.0 30.9 45.9 100.0
A 1.3 12.8 0.5 11.9 73.5 100.0
=5 3 1.4 19.3 2.2 15.2 61.9 100.0
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@ BFIIA sHESE Y/ T2k
o FHE JVIELRE ZFEGA] WRESHZO] 2 B TR0 Ayl ool e
o BMZlo] 71 =2 2 ZFEYA] AT SR 10.93%01H AR BRI
RMEO] 10.87% = 71 =A LERES
<I 2-18> FUSSEAEA 2 IEXIES| ATAAA SHS 71 LY =REF S Hd=XH|E
=SHS S | UMH|E =SHS CAE | ERH|E
LFZAA] AT S 1022 10. 93 LTI _ I S 1017 10. 87
BB I s 982 10. 50 FEZAR] AT s 986 10. 54
TR _ I s E 712 7.61 SFZYR_ I s E 686 7.33
LFZON_ T EH1E 543 5.81 LFZON_ T AEE 578 6.18
LFZAA T FEE 538 5.75 ZFZAA_ T EHE 559 5.98
LFZGR_ T AEE 475 5.08 BTG BT =5 453 4.84
BTG BT S5 452 4.83 TGN I AES 445 4.76
LFBYA_ T FEE 345 3. 69 TGO I O EE 334 3.57
ZFZUA BT EES 255 2.73 BT BT dES 262 2.80
LFZYR] AT L E 231 2.47 ST I EHE 231 2.47
LFZAA_ T s 229 2.45 LFZAA_ T s 228 2.44
SFEGA_ET S 202 2.16 SFLGA 5T AAS 222 2.37
TR AT HES 182 1.95 F=FAL] AT REE 207 2.91
AFEAX] T &S 178 1..90 LA AT LS 196 2.10
LFZER]_EF_ XS 174 1.86 LT BT b 182 1.95
ST I 2 E 166 1.77 LT T 85 180 1.92
BTG BT g4s 129 1.38 IFEAA B gIE 127 1.36
SFGYR]_IH AE 118 1.26 LFEON_ T E8E 105 1.12
LFEGA_ T AES 91 0.97 LTI B RS 104 1.11
BFZOR_ T EAE 70 0.75 TGO T REE 80 0. 86
LFZON T E8E 68 0.73 LFZONR_ T EAE 71 0.76
LFZON]_ BT FEE 63 0. 67 SFZGR]_ T AVYE 61 0. 65
SFHAR] BT 2ES 61 0. 65 BTG AT _BUS 60 0. 64
LFZGR]_ T ATYE 61 0. 65 LFEGN BT LES 60 0. 64
LFBGA]_ T N3E 59 0.63 SFGYR]_ - Hlots 59 0.63
BTG AT _EUS 58 0. 62 ST _ET HES 56 0. 60
LFZGA]_ I A EE 55 0. 59 SFLGA BT FES 51 0.55
ZFEAA|_ A HIoks 54 0.58 LFZYR AT REBS 48 0.51
IFEI] B E55 53 0. 57 TGN BT B8s 48 0.51
S G _Eolks 52 0. 56 IFBAA_EF A3kE 48 0.51
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S oh= 497 14t/ LERtem, 1 5

4
St “1-2-3-4-5" §50] 38. 6% % 7IA S AOF LJERS

s EERRER SHcHL HIZ(%)
%l 23 100
1= 1-1 16 69.6
1-2 7 30.4
Gl 43 100
1-1-1 14.0
o 1-1-2 1 2.3
°F 1-2-1 13 30.2
1-2-2 3 7.0
1-2-3 20 46.5
Bz 98 100
1-1-1-1 3 3.1
1-1-2-1 3 3.1
1-1-2-3 8 8.2
1-2-1-1 3 3.1
s 1-2-1-2 7 7.1
= 1-2-2-1 2 2.0
1-2-2-3 1 1.0
1-2-3-1 33 33.7
1-2-3-2 1 1.0
1-2-3-3 1 1.0
1-2-3-4 36 36.7
s 114 100
1-1-1-1-1 1 0.9
1-1-1-2-1 4 3.5
1-1-2-1-1 1 0.9
1-1-2-2-1 1 0.9
1-1-2-3-1 2 1.8
1-1-2-3-4 4 3.5
1-2-1-2-1 9 7.9
1-2-1-2-2 1 0.9
1-2-1-2-3 4 3.5
1-2-2-2-2 1 0.9
1-2-2-2-3 1 0.9
= 1-2-2-3-1 1 0.9
= 1-2-2-3-4 1 0.9
1-2-3-1-1 1 0.9
1-2-3-1-2 2 18
1-2-3-1-3 1 0.9
1-2-3-2-1 1 0.9
1-2-3-2-3 4 3.5
1-2-3-3-1 1 0.9
1-2-3-3-2 2 1.8
1-2-3-3-4 6 5.3
1-2-3-4-1 17 14.9
1-2-3-4-2 2 1.8
1-2-3-4-3 2 1.8
1-2-3-4-5 44 38.6
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H2E Zag 2A=SXSK SISz T JIERS UE

st IEX|E DB QG2 nEXT)(@016)

SlEA SYEIEAESA F8U1E GHO Tl 282 ot DB & Y Sk=EAL
SAO WEQHA EolO] DT GEES &0 sl=EAISAIY] nEQHT Wots AES=

SlEAlSA 28718 85 DB 759 S Hels d=olH, =

AN FERO 2016 32 3WF (13¢-19Y) O] GHES=AEA LU EASE
7IHICE SIRE

dY &= sA F4715 HO| DB 75, sEAsA S8EY 24 B 8]
oL SIEALSAI WEAtL B W 01 B4 5 A 9 HECE UEE HAE
¢t

FAEIEALSA 27180l ABoHL U= FHARB FYAZE 0186k 74
NEslEA] BoE Trip idE 71828 SR T2, (R B, &

AL, BAFY ARIE Akke
=9 EEE BV oAl FEdIH GHO EH2 oklie} Z+=
ZHRAZ} ¢ car_req no%t trip idE 7|EOE AR EER|L FE
TARR]ZE ¢ ocar_req no@t trip idE 71508 HE &

7}
70 EARRZF - ZEI7) (milisecond THE)

B4 T (km/h) AZD) / (O1SAIRE /3600/100)



o A slEALE &d HE FElst & HoEdA Ra8de &6k HEe SEE

o AR OlSAIRI0] 120] FA| = S AAISINCH, 2HARE B £571 Al
< 200km O]&JQ1 O|2X19] FHES AFISIHOH, e E FHAZIZE 0kmol HF
E Aele

o 78 & &£ HZ9 Ay AA EF Hloly Bofl oF 12%9] Sdo] AFEA=

‘ Trip®® GPS H|O|E{

l Yes

~ No [ -
O|SAIZE Y 18 P (B[ (o]} =S 95|
No
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HIESE ( 200km/h b CIOIEl &4H|

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

o ZHIY A}E, GPS AlE, EFEXL AIRE S0 /ISEEsd" 75 2 g8 Vksde
ZES 972 3R
o ANFHEE &8, ieg, A9 (R, Ad, F) AAY HE 7k, HEe
At
o GPSAIE+= 7SS UEZALRL HESH GPS AtR, 3ARER GPS Alg, WXIEA Al=
2 725y
o GPSAIE Sd= SARRte &d T2 FEIFAN, 48 A vldYE AR,
S B9, RS, ARE ARKEE, GPS gEfVt & -2 {40, ODE4Y, &d¢
HENRA, U AZHRE B0 753t
TechnologyMethod
0-D Data Element
Cellular GPS Data Stream Bluetooth (E-E Only)
Cell sighting based on
Data unit event: call, text, data GPS ping; ime-stamped MAC address of device

usefexchange, or netwaork
handover

coordinate

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

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

peneiration from about 3-10 percent.

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

Continuous data

Mo, random events

Sometimes, but typically

‘fes, but anly in about 100 meters

stream? pieces of trips captured range of reader
How trips anf::l g Based on activity points Trip based on GPS data MAC a|:||:|re.55 matches betwesn
ends are estimated and clusters ciream readers. Trip ends cannot be
and defined determined.
Encrvpted to anonvmize |05 serambled and MAC address anonymized at field
. =neryp ¥ timefdistance offsets readers by removal of some digits
Ancnymizatian individual and device |Ds applied. Actual irip ends | of address, data aggregated prior
through WISE technology PPIEC. P ' gar=d P

miay not be provided.

o 0-D table creation

<18l 3-2> Z2Hig Xt=, GPS
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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.

<17l 33> g0l 2 Pl XHE, GPS A= HEH bl
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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 cass counts)
= Usually requires. fiesd work and equipment
installation

<J2! 3-4> ZHl X2, GPS A2, EF5A Xz ZCHE H|w

3. Using archived truck gps data for freight performance

the twin cities to chicago, Liao, C. F. (2009)

o n=9] A7k}t ERIXE] AYO]S] nWEH

o E89 At FAARKE &5 Skm/h, 2] 10m OJ5HE THEdlod 24

o
=

analysis on i-94/i-90 from

GPS AIEE HIEHCOE 241561 skE 1l

S8 H nsdA AEFHI Tkt 7sd A&

o FAAM FAEZ 30201 FA10] 68%, 30:2-1AKF 302 FAI0] 28%E
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4. Processing commercial global positioning system data to develop a web-based

truck performance measures program, Ma, X.,, McCormack, E. D., & Wang, Y.

(2011)
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| Connect to Database |

Get the first GPS
record j=0

-

Record j mowving?

'
hd

=i+

N Record j is the last
record?

1
N N
w

Engine Status is off?

"_’IVError Trip? -

Mowing?

|
N
w

External Trip?

N

" Error Trip? -

Calculate the travel S
speed between record N GPLSDES'%”G‘
-1 and record j+1 - = o

{Loop,

Trip Type Identification

Local or Access Trip)

Calculate travel ime
and travel speed

Done

/

Data from three I/\

I\ “Wendors
. \/
(Web Server ..
|Data Processing Module
|
ffffffffff |
|IFreight Performance | |
|Measures Module | |
I | '\ T
| l L ——.——
1 Performance | | |Data Storage Module I
| Measures A——— | :
| Generator | |
rator ;
I | | |"-r PSRC fﬂ'l |/ TAYZ GIS |AII f’ GPS .n"\| |
1 Database ' Database / | Database ' |
- ___bv_____ B Lo \/ VA Voo
.. e — _I
[compiling Module ~— — — "7}
| I
| | Java serviet and JSP :
L Compiled by GWT |
_________________________ | J I
ﬁnfcrmation Display Module ‘: | :
| A
~ Véogle Maps | ]
| APRPI )IE | | 1
1 I I 4 |
| | EA '
| -~ | s Javascript Interpreter/ AJdA |l
! ¢ Display j I | I
| .
| N ]
| e I
o — T T T - =
| User Input Module |
Client Computers (Browsers) \_ _ _ s

<! 3-8> O0|=22| Puset Sound Region
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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 Al5E HIEHOE ZZFtE
slErQ BYe 7FoV] fldl daslss Tiest

o 4N 19 4 Seiut HEEES HIEFHCO R 1280 Sde FEGIE

o &Y FEHF = EE IDE HEHLE RS} ATRS BRo] oL, &8 &5,
sdl, ik gosiiE

o IEA01 GPS &S Sl (el S8, ARF 1, &5, AZIE FETKRIS
o, F4 JARIFE o), e 22 &Y x7] e x2g FJo|, F ARKEY B¢
A s8< Soll OlIXIE MASI =

o FAA, FAH, Fri &9 S5E AASKCH, gEsd 2 tkeEde 1l

Number of Trips
from ATET Diata

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

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

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

15 286,579 110,269 68,128
5-10 18,059 7,397 3,864
1020 11.166 4.543 1.860
1030 4026 1512 405
30-40 2,143 764 243
40-50 1319 412 132
==50 4,134 1.341 367
Totl 337326 126,138 75,089
<J2! 39> Z22|C} F GPS A= 7|d} 3EX Sl
&0
SO0
8 2o |
% 30
g
é 20
10
o - T
- o oo -+ o = = e o = — o~ o =, =
= = T T
Mumber of Trips per Day
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For current truck ID, get first GPS
record from database.
Set GPS record number x =1

!

Initialize td, trt, trs, tl, tpt,
tps, odwt, ddwt, sdwt, |

tsdwt

v

b 4

Get next GPS record (x=x41) .
Computetd, tr, trs between x & x-1

Truck is moving. So
update trip attributes. ”
tl = thid; tpt = tpt+te;
sdwt=0

Truck at thetrip origin.

trs < 5 mph?
of spot speed of
x-1=07

Discard insignificant trip.
Mark » as origin for next

Update origin dwell time
—  (odwt=odwt+trt) |je=
Mark GPS record x-1 as
origin
trip.
top dwell time (sdwt +trit) > W sdwt = sdwt + trt; [
tsdwt = tsdwt+trt

inimurm dwell time buffer?,

i
A 4

Mark x-1 as destination for the trip.
ddwt = ddwi+sdwt+trt; sdwt = 0

Do not record this as

A previous trip exists for the trudk

and the destination of that trip and

orgin of this trip are less than | mile,
apart?

Truck still at the destination.
e

Upd ate destiration dwell time
ddwt = ddwttrt

e |nitialize attributes for nest trip.
tl=td; tpt = trt; odwt=0;
ddwt = 0; sdwt = 0; tsdwt=0

<&l 3-11>

ZZ22|Ct T GPS YARZOM E

th=1mie ? s
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 k&1 | odwtitptitrt+ddwt = ddwt of
previous frip
trs < 5 mph?
or spot speed of
x-1=0?
Truck started moving.
Mark x-1 as erigin for nexttrip.
PR
s <= o =
il =& 21E[E
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6. Mining freight truck’s trip patterns from GPS data, Huang, J., et al. (2014)

<J8 313> &= =ASA 27|15 g8, S8 A9 24 A xS W S

slEAte] g84e] ZUBYES Qo =91 35+ 2734 3lAF EY 14, 654, 67HE

GPS AIEE HIECE S8 dHE S48

f

R YHES ASINL, ABA) FAY B4, XY 7 BY 24, 0 W
A A 24, BREE 242 +u59e

=8 22UEe A, o1, §4] 71ES URKIOE SHEFIGIL, 308 olak GPS Al
B 29z B9 4, ol ASA2 KRRE IR, S5 120kn/h TR 93
SHOF 518 UNS

Field Sample Memo
truck 1D TOTTBPGFSU
Longitude 115839512 10—"° Degree
Latitude 31814818 10—" Degree
Mileage 309013 10— Kilometre
Speed 0 KM/h
Direction 50 0 to 359 Degree, north 15 0
Height 0 Height above sea level
Time 14-5-30 0:1:23
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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)

o EFEIH F GPS AIEE &6l 75 SRS HECE VISHEEY AlRE 75
oh= Hee A

o GPS XIS AETY vlg, BESWEY o8] AF GPSAIE B8 T4 Blg, 37 A
BIE E2 )8 52 Dokl YSuEY JNICR 71EEEUYS F2(0DME)S

Truck Traffic Volume

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

Facility Tyvpe Stations (%) [number (%)] [mumiber (%] (%)
Freeways and expressways 29(18.1) 1063763 (65.6) 111,608 (68.3) 105
Divided arterials G4 (40.0) 333,701 (20.6) 30472 (18.6) ol
Undivided anterials 52(32.5) 101 066 (6.2) 6,069 (4.3) 6.9
Collectors 8500 42,164 (2.6) F1274(3.1) 12.2
Toll facilities Tid4) B0 493 (5.0) 9,291 (5.7) 11.5
Toaal 160 { 100} 1.621.279 (100) 163,467 ( 100) 101
NoTE: Traffie volumes are for May 9-135, 2010
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8. Approach with GPS DataUnderstanding Freight Trip-Chaining Behavior Using
Spatial Data-Mining, Ma, Xiaolei, et al.(2016)
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9. Expanding the Uses of Truck GPS Data in Freight Modeling and Planning
Activities, Camargo, P., et al.(2017)
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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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1.6
2.0

0.7
6.1
14.8
7.2
14.0
0.3
25.9
18.0
9.4
100.0

465
574
186
1,728
4,187
2,039
3,960
92
7,326
5,082
2,650
28, 289
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<E 320> 2RJNY =8 OD 2EUEIRY 3
oH}
= e 5 lm| | === _
= ;Eﬁl ICD | IFT | A | SRl o] obist enl | of | =ex | El | eH
Sux| AR -
¥
=& 0.1 0.0 0.0 | 0.0 | 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.3 | 06
BIEEK| 0.0 0.3 - 0.0 | 0.0 0.0 0.0 - 0.0 0.0 0.0 0.2 1 07
ICD 0.0 0.0 0.0 | 0.0 | 00 - 0.0 - 0.0 0.0 0.0 01| 02
IFT 0.0 0.0 0.0 | 0.5 1] 01 0.0 0.1 0.0 0.1 0.1 0.1 0.9 | L8
STASAEE | 0.0 0.0 0.0 | 0.1 1.0 0.1 0.2 0.0 0.4 0.2 0.1 2.7 | 4.9
oSt 0.0 0.0 0.0 | 0.0 ] 01 0.6 0.1 0.0 0.2 0.1 0.1 1.2 | 24
| 0.0 0.0 0.0 | 0.1 | 0.2 0.1 1.0 0.0 0.4 0.2 0.1 27 | 4.6
ooKst - - - 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1] 01
HIEFEIE | 0.0 0.0 0.0 | 0.1 0.4 0.2 0.4 - 2.5 0.4 0.3 4.1 8.4
Es el 0.1 - 0.0 | 0.1 ] 0.2 0.1 0.2 0.0 0.4 2.0 0.1 27 1 5.9
LSRN 0.0 0.0 00 | 0.1 1] 01 0.1 0.1 - 0.3 0.1 1.1 1.0 | 29
7E} 0.3 0.2 0.1 1] 1.0 | 27 1.2 2.7 0.1 4,2 2.8 1.2 | 59| 67.4
27z 0.5 0.7 0.2 | 20 | 4.9 2.4 4.6 0.1 8.5 6.0 3.1 60.8 | 100.0
< 321> SFHEY S O/D 2EZ(VIEIRE <)
= =e ST ey s o | o | B
@ | oo o || U T T e | o
S| AR E o]
=&t 0.4 0.0 0.0 10.110.3 0.2 0.0 0.0 0.3 0.3 0.1 1.8
BIEFCK| 0.0 1.9 - 0.1 10.21 0.0 0.2 - 0.2 0.0 0.2 2.8
ICD 0.0 0.0 0.1 ]10.11]0.1 - 0.1 - 0.1 0.0 0.0 0.5
IFT 0.1 0.0 0.1 1281071 0.1 0.3 0.0 0.7 0.7 0.3 5.8
STASAR 0.2 0.2 0.1 10.81 6.0 0.4 1.3 0.0 2.6 1.4 0.5 13.4
oI5t 0.2 0.0 0.0 0.1 0.5 | 3.7 0.3 0.1 1.0 0.7 0.6 7.2
oA 0.0 0.2 0.0 | 0.3 | 1.4 | 0.4 5.8 0.0 2.2 1.0 0.4 11.7
ookt - - - 0.0 | 0.0 0.1 0.0 0.2 0.0 0.1 0.0 0.4
QHISFEIE | 0.2 0.2 0.110.9 | 2.5 1.0 2.1 - 14. 8 2.2 2.0 1 26.0
o 0.4 - 0.1 1061 1.2 0.6 1.1 0.0 2.2 12.1 | 0.9 19.2
SO HIEE| 0.1 0.1 0.0 1 0.3 ] 0.5] 0.5 0.3 - 2.0 0.8 6.5 11.2
7| 1.7 2.6 0.5 6.1 134 69 11.6 0.3 2.0 19.3 | 1.5 | 100.0
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2. UBEEASA 278 AN=2E 38 152 FAL 0|8WE EN

> PCRTR T

—

1) AL AR Y

o 20174 102 169 (ERY) FE] 23 (E Q) 7MY slEAt 2 F74 o1& A=
25, 452705 BIECE 2= 2ldet

o AETE FAA OIEHIOIHE Edl S ARl 245 +ddli=

o FHAIE, ARIALE, MERIE 30| 20AF FEE /g5 dE2de 2= 204

SR ALS Th5E

o UELEE JSAA A 20870 & SkEAF A8 FAALTE e 8= 1970, 9.1%0 ol
grn, 53] Z4Hd kEA A8 FAL 191 S 1777 dEEA U=
<E 322> NEEE FA BuEHE
3EX M FAHL bt FAHA
EAL ) HIS (%) FAA (oh) HIZ (%)
S| 19 9.1 189 90.9
A3 9 8.9 92 91.1
5184 10 9.3 97 90.7

<E 323> IEEZ FAHA ol s

= o
3IEX M FAHA dt FHA
A2 (N HIZ (%) A (N HIE (%)
H 3,537 13.9 21,915 86. 1
2 1,733 14.5 10, 238 85.5
518l 1,804 13.4 11,677 86. 6
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HAZ HHOH 28 2= ) EESEE +1= MM Tz 8ot =

HE J=SHaZAIR HUIOIEQ] 92 X 2l 3ot HE

1. 7|E28 1F

7} Comparing GPS and non-GPS survey methods for collecting urban goods and service
movements, , S., Kwan, H., & Roorda, M. J. (2013).

o JIEHS] 6007 SFE HECE e-mail BAKR} GPS £ANS Haloh 2UE vl 248t
o 7YX} 43HO ZAMEIE HIECE GPS ZAK] JIXIEHE Sol dEXA A3 2

St 2~ oo =
st = Qe TrEE

Survey Mame/location Survey year(s) Responses Method: Survey type Response rate
Calgary - Commodity 2000 3,000 Mail-out mail-back: not given
Flow Survey commodity flow/rour
based trip diary
Edmeonton Commodity 2001 4,300 Mail-out mail-back: not given
Flow Survey commodity flow/vour
based trip diary
Hamburg 2001 537 Mail-out mail-back: 36%
mail-out mail-back Establishment survey and
trip diary
Hamburg 2001 220 Face-to-face: Establishment  40%
face-to-face interview survey and trip diary
Drresden 2001 B56 Face-to-face: Establishment  42%
survey and trip diary
France Echo Survey 2004 2,935 Face-to-face - Establishment 379
survey and shipment
questionnaire
Telephone: operator
questionnaire
France UGM Surveys 1996-1997 4,500 Phone calls and postal 17%
{Bordeaux, Dijon, questionnaire (Bordeaux)
Marseilles)
USA Commeodity Flow 1993, 1997, 50,000 Mail-our mail-back with Census
Survey 2002, 2007 commeaodity flow response
required
by law
Baltmore 2001 14 Telephone with mail-out/  50%
mail-back:

Investigation of freight

issues for specific industries
Oregon DOT 2001 1,872 Telephone survey: 61%

Infrastructure-related

problems

CF

<32 41> 22 AiA SR8 FA 2E8
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<2l 42> GPS A} ZAnjel MEXA}

Ihhlﬁ-ﬁl, |

Number of Vehicles

&

s

B Paper-Pencil recored stops
Average=2.27

| GPS Swops
Average=2.06

1" 12 13

1o 14

Number of Unreported Stops

a) Distribution of the Number of Unrecorded Stops

12

o

L

Number of Vehicles

¥

0%

1-10%
11-20%
21-30%
31-40%

41-50%

51-60%

® Paper-Pencil Recorded Stops | |
B GPS Stops ]

61-70%
T1-80%
£1-90%
91-100% |

% of unreported stops to total stops

b) Distribution of the Proportion of Unrecorded Stops

<8 4-3> GPS A 2t 4EZAL 2ot FA} gz Hlw 2
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Lt. Data Fusion of Commercial Vehicle GPS and Roadside Intercept Survey Data. , Zhu,
S., Amirjamshidi, G., & Roorda, M. J. (2018).

o ik kO] HHoE] GPS AlEdl= SEEEE Q% S, ol dEZRAF AFES)
= &0

442 NEE WAt YOBE, HolE ZF UHES S8l GPSAIRY MEXA} X
o] ENS AR TS Sug
o GPS AEE FASKs WEE AFBIdsH, 559 AR

0 Hot-deck? thR]# 3} k-Nearest Neighbors THR|HES A &5t
o AgZ MUst &9 Y Eixol= sHAZE 01, W4=9] ol wg} thA9
e0] Y@EAH, RS 50 Joji= o= AT tiAVL st o2 AT

N2

o

Beflont

__,_..--"""_r---_ Dsirable
Least —
Dorabic
Liss
Derurable
Cirigin & Proison Vop | - D
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Vehicle

TripA Trip B Trip ¢

-

.

[al [ ]
candidates | candidates | candidates /

/

Merge all candidates of all tips from
the same vehicle into asingle poal

/

Select & candidate from the pool using
weighted random selection, esignate

the vehice ype besed onthe selected |~

tandidete

Record the
selected vehicle
type for entire
vehicl:

Remove all candidates with irrelavant
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Trip Afloaded) | Trip € (loaded)
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Ve Vehtypeand | Vehtype and
MTO code MTO code
: }
Far each trp of the vehicle, select a
candlidate using welghted random Remove ll candidstes that do not
selection designate the bding tafus share the selacted MTO code
basad onthe selected candidate
Vehicle
TripA TripB TipC Separate non-emply trips into two
loaded) | (emphy) | (loaded) groups hased on direction
Candidates | Candidates | Candidates
withveh | withVeh | withVeh

toe | ftpe | tpe

{ ¢

y

Remaove il empty trips and their
respective candidates, merge
candidlates of remaining trips nta a
single peol

Veh type and MTO Veh type and MTO

code code

Trip A (ioaded, Trip€ {loaded,
eastbound) westbound)
Candidates with Cancidates with

/|

y

Select a candidate from the pool using
weighted random selection, designate
the MTO commodity group code
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easthound group

{ }
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direction group of the same vehicle
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Select a candidate from the pool using
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