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ABSTRACT:
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and other related industries to improve their fleet routing and scheduling efficiency, and
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Kok EA R e pl
ICE iPush® Communication
1 http://www.icetech.com.tw/solutions/m2m/CVQ.shtml
Server( X 47 #1 4)
whEX I AEIBREFE AR
2 http://www.eup.com.tw/
(N )
OleFleet & Fj § 72 & $o( % ¥
3 http://www.olemap.com/olemap_chinese/service 1.htm
)
4 PIC/iiL i Sr(s— F3) http://www.piinet.net/main/main.asp
ATIS  Dispatcher  Genetic
5 http://www.coptimal.com/products/products.htm
Algorithm
6 eCarCenter¥ ¥ 7 http://ecarl.majorsoft.com.tw/site/
CERRTI GRS
7 http://www.tl.gov.tw/product/ps10.htm
%
8 PcE & —f ¥ 8 Ff g IPRAE | http://www.elocation.com.tw/html/elocation_1.htm
I R R Y
9 http://www.songyi.com.tw/home/main.htm
x
10 | TMS :# ﬁ%l 2 REE L ks | httpy//www.amctech.com.tw/TMS_1.php
EREE v R B S
11 http://jung-wu.myweb.hinet.net/index 1.html
GPSE 47 % b
12 TR BT kA http://www.gis.fcu.edu.tw/Other/gisproducts01.htm
13 | FEA D ot 2550 http://www.aidc.com.tw/AIDCsite/twnpub/news.asp?Sno=37
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Cadence Solutions
1 http://www.cadretech.com/
(Cadre Tech.)
HighJump™ Supply Chain
2 http://www.highjumpsoftware.com
Advantage suite (HighJump)
CoPilot GPS series &
3 http://www.alk.com/
PC*Miler(ALK)
4 CargoWise EDI http://www.cargowise.com/solutions/index.shtml
5 IES http://www.iesltd.com/Index.htm
6 Express Tech http://www.xpresstech.com/index.html
7 Paradox http://www.paradoxsci.com/
8 Prophesy logistics http://www.prophesylogistics.com/
9 HK Systems http://www.hksystems.com/
10 TMW Suite http://www.tmwinternational.com/
11 TMS Software http://www.tmssoftware.com/
12 Activant http://distribution.activant.com/prophet21/
13 MGM Logistics http://www.mgmlogistics.com/index.html
14 Apian logistics http://www.appianlogistics.com
15 WOLIN http://www.wdgcorp.com/
16 Cadec http://www.cadec.com/
17 Geocom tms http://www.geocomtms.com/solutions/index.asp
18 McLeod Software http://www.mcleodsoftware.com/
19 Frontline http://www.gofrontline.com/
20 Garman Routing http://www.garmanrouting.com/
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21 IIT http://www.e-iit.com/index.html
22 Integrated http://www.idscnet.com/
23 Horizon Service http://www.horizonservicesgroup.com/default.asp
24 Trans-Soft http://www.trans-soft.net/home.php
25 TransPort http://www.tpwin.com/
26 Routesmart http://www.routesmart.com/default.aspx
27 Paragon Software System http://www.paragonrouting.com/profile.htm
28 MicroAnalytics http://www.mdgc.com
29 Logical Transport http://www.logicaltransport.com/index.html
30 InterGIS Visual Control Room http://www.intergis.com/products.html
31 MJC2 Vehicle Routing Software http://www.mjc2.com/Frameset products_routing.htm
32 DPS International http://www.dps-int.com/index.shtml
33 Asgard software http://www.asgardsoftware.com/
34 Logistics software http://www.logisticssoftware.com/main.html
35 Dispatch Mate(INFOSITE) http://www.infositetech.com/English/DM.htm
36 Enrich http://www.richer.ca/
37 Magellan TourSolver http://www.magellan-ing.fr/en/tsmi_technical.html
38 Pangaea world http://www.pangaeaworld.com/suggest.aspx
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% 2-2-1 ﬁ%l r Sk

Wy~ 5 ¢ u
1.
FERER . |
2. ® 7 ¥— (many to one) > — ¥ % (one to many) °© % ¥ % (many to
fiei¥ > 5\ many)
@ F 2 A i\ i a2 i 47 (Practical/Shortest)
3. ® i ®fE4E(Min. Distance)
A 5 ® %~ # * (Max. Utilization)
% 51 & {o¥ % & F 2 57(Same Schedule for Tractor and Driver)
® %~ # % (Max. Products)
® &~ 3~k (Max. Depots)
L i ot s | @B 37 H (Max. Orders)
FoEERAlE | @ st 4 (Load Rounding)
(Cugtomer ® & ~ £ % (Access Factor)
Locations and - )
Types) ® (7 5@’ 48(Do Chains)
® K 7 48(Break Chains)
® ;i iz 2l(Heading and Destination)
5. ® jif % 7 F(Customer Requirements)
REE LA T ® i~ ¥ 7 31 (Location /information)
6.
geEFn |~
® i % pF ¥ ¥ (Customer Time Windows)
2 B pERFF (Delivery Time Windows)
® % ¥ (Time Windows)
7. ® JEix*L4| P % (Time of Service Restrictions)
= ® % [ MY g T AEE PR T (Delivery Routing Taking
Account of Customer Access Constraints by Dime of Day)
® i £ pF i (Extend Opening)
® 5 [ £ % (Time Factor)
® 7 ## & F(Volume Requirements)
® ¢ {57 & (Override Restriction)
® & i 7% ¥ (Vehicle Capacity)(weight / cube / units)
® # §57% ¥ *T4|(Vehicle Capacity Constraints)
8. ® % & (~ 811+ v E £ )(Capacities)(up to 8 different
R dimensions))

® ¢ & '14](Weight Restrictions)

® 3 i '14|(Height Restrictions)
%' & % (Load Factor)

® 53 ¥ | % (53’ Trailer)
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% 2-2-1 B~ S ()

¢ 7 SHIE P

9.
B AP AR P PR
#1(Time
Requirements)

® % pF [ *I4|(Delivery Time Constraints)

® i:j§ £ - P A (i b)(Visit Duration)

® — X iz =1/i & ik 4 (One Day Trips, or Trips with Overnight
Breaks)

®:F PR/ AP B B A4 4] (Night Time/Weekend Lorry
Routing Controls)

® i 7 jd) (Night Penalty)

® & =~ ¢ [ % ¥z fie(Maximum Number of Intermediate Stops)

® 5 A4 (Max. Route Size)

® & 13 ¥ {74 & % § 3 (Max. Number of Routes Per Resources)

® i E MR v AR BRAFEYE - AL B I PFF(Max. Route
Time ~ Max. Distance on Route ~ Max. Wait Time on Route)

® i ::f £ % % pF R (Max. Wait Time at A Stop)

® i pF ' §= [F](Max. Layovers on Route)

® .+ BT i% pF Y (Max. Layovers on Route)

® 5~ i% X =L 47 R pF Y (Max. Layovers at A Stop)

® & FL A end ] BF Y (Min. Gap between Routes)

® & B4 eng < /| PF R (Max./Min. Time between Routes)

©® 3-xL*I+4|(Depot Constraints)

® ¢ B & 4f Y2 pF [ (Max. delay time at depot)

@ - n ¥ U B+ 4f 8 = A (Max. dealy cost at depot)

® 4, T # 4 4p % 1 (Power Division Compatibility)

® - % % {'4p % +2(Load Division Compatibility)

® T i if & & (Area Compatibility)

©® -k frpr [ (Site Opening Times)
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3 2-2-1 By~ St ()

W~ 5 ¥ v X

1 1% % §c 22 | pF fic(Working Days and Hours)

= k*(Lunch Breaks)

ik & #8 & (Break Frequency)

2 R PRASPE Bt 14 pF I (Driver Hours-of-service)

% E PR % (Soft Window)

£ vi P E (Ignore Window)

7g L ik 4, *24](Pre Break Limit)

1 % ik 4 (Break in Work)

% rf) (Wait Penalty)

= % b PF B (Max. Delivery Time)

A £ ¥ % pr¥ fF (Max. Driving Period)

i% e ® 41 (Legal Driving Constraints)

A % £ K ® pF ¥ (Max. Drive Time Per Day)

# % 1 ¥4 & pF ¥ (Max. Work Time Per Day)

HAFH £ 1 17 pF ¥ (Max. Duty Period)

B f%z 42 & & (Tour-of-duty Length)(miles / hours)

1 7 p & 548 % (Length of Workday Factors)

B §®:i2 » *T4](Vehicle Access Constraints

® ¥ —*‘Ff {#Homag ok B —*‘Ff e pF #c * 4 (Drivers’ Shift
Details and Drivers’ Hours Regulations)

® %~ { #¢(Max. Shifts)

® i ¥ { 3 (Auto Shift)

® ‘i i4F { 3% (Preserve Shift)

® % 4 iE#1(Road Network Distances)

® i £ &4 (Max. Routes)

® ie# & % (Distance Factor)

® B & ¢ i ik g PR g Fl(Layover Duration)

A 8 %5 % (7% 5 (Max. Number of Routes Per Driver)

& ¥ # B+ ¥} 71pF I (Max. On-duty Time Per Cycle)

& ¥ #p ko * ¥ F B pF P (Max. Drive Time Per Cycle)

& 3F 8 & 0 7R 4, = #i(Min. Time Off Per Cycle)

F ® k4 PR X % (Setting Time Off Per Driver)

& £ K ® pF [ (Max. Drive Time Per Cycle)

@ qtfﬁ,”g H *41/;% F.(Driver Constraints/Laws)

R4 H N £ 1 7 pF F(Max. On-Duty Time Period)

v

|

10.
B R L
(Work Time
Parameters)
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3 2-2-1 By~ St ()

B~ U

7 SHIEDP

11.
B gm/1 (/K =
XIS

® 4 7 3 i} % (Driver Pay Rate Per Mile)

® = L = xk i 4 % (Diver Pay Rate Per Stop)

® = 4 = | g 1§ F(Driver Pay Rate Per Hour)

® = L = ek E L i & (Drive Pay Rate Per Layover)

® = A(EF P FiEH > FH T+ A~ )(Costs) (per hour, per
distance, fixed costs, ...)

® &0/ 8 B mEL M A A (Vehicle Routing Costs Per Mile/Km)

® & imS AE | pFd mEL A S A (Vehicle Routing Costs Per
Hour)

® & §5 = A (Vehicle Costs)

® %518 /45 & b % (Tractor to Trailer Ratio)

® 2 B fmEt A & & 4p B ¢ £ (Weight Related Vehicle Routing
Costs)

® & [ & gk & 4p B 0 R (Altitude Related Truck Routing
Costs)

® i~ & jm#ic(Max. Vehicles)

® ¢ %7k i = & (Paid Break)

® 33l = A (Depot Cost )

® if % A (Bridge Heights)

® i< T if (Low Underpass)

® 7 * & §m*I4|(Commercial Vehicle Restrictions)

® % & |43 B4t B (Seasonal Road Closures)

® =R i B '+ (Actual Posted Speed Limits)

® 7 i ;& » (No Entry)

® b 2 /4 % (No Left /Right Rurn)

® I it = /+ f#& (Must Turn Left/Right)

® i {7:¢ (One-way Streets)

® % impt iz ¥ g H {7 3§ (Vehicle Routing Taking One-way
Streets into Account)

® 3 R v "4 |(Trip Routing Taking Restricted Junctions into
Account)

® 3 % gt v (Crossroad)

® :# & 'L+ (Varying Speeds by Road Type and Time of Day)

® & 74 ¥ (Avoid Tolls)

® P mE ALY e i #2 % (Trip Routing of Vehicles to
Avoid Toll Roads and Toll Bridges)

® @ jmik AP 7 (Trip Routing Vehicles Taking Account of
Congestion Charges)

® 5 & # (International Borders Open)

® [®if ik L (National Network)

® irif &L (Main Roads)

® - 12 14| (Geographic Restrictions)
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2022-1 #ij » S dcd ()

ﬁ;?l PN 2}@;4\?‘ &)

& 7 SHEp

5 ;ﬁi B ® 3 iF ' X ¥(Total Days of Operation)
el ® yiFEiy L
(Planning cycle) ¥ FF P £ K (Operating Cycle Routes)
® 3% v 3F E (Cluster Mode)
® % ‘v 4= [Fl(Cluster Radius)
14. ® % v 7 #4|(Cluster Control)
AR T ® 3% v 47 2 (Cluster Report)
® 3% 71 (Deviation)
® = X (Substitution)
% 2-2-2 g Sk
iy 1 SR ' 5 P
® % = L fi(Name) @ ' (State)

=

¥
B
A?‘_ .

R

iz

® 13- 1l (Address)

® 7 3 75 (Zip Code)

(Total Travel Distance)

® 137 (City) ® o # (Date)
o i ]‘{ja # 3T u
@ Lfed vy
2. (Undelivered Order) r ’
TTH T ® 1z i) (Unassigned Order)
- (Scheduling Date) ® 1 %5 %.(Work Order)

® & {7 % pF

3. (Total Travel time) [y

BRpEREER T | @ 7% pF i (Drive Time) : ﬁfﬁ(ls) 1sta§ce)
#1 ® it (7% e i# /& (Speed)

® P fmilic
( Total Number of Vehicle)
® & * 2 45 # (Using
Number of Vehicle)
® W TTT #ic
(Total Number of Run)

® 1" 5 ( Loading Rate)
® 3 7 (Elevation)

5.
fie i¥ i i

® fici¥ g B
(Delivered Order)

® 7| if pF i (Arrival Time)

® L i AEmE

® fiei¥ it i£ iz & (Delivering
Conditions Violation)

® it * 3 & o g (Using
Freeway)

® e X &£ A &
Delivered Cost)

(Total

® +' X #ix(Populations)
® 5. i1 # (Nearest Town)
® T - ifi &R

(Next Major Road)
® p wi ey B (Current Road)
® | = pF ¥ (Current Time)
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PM~ TSP~ O3 112 CO e gt #h o RIP 2 rv o & 5§ 3007 3 444 COy
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e gl

RE LS A4

PM % % 31 853 82 544 > @ ¥ 4
d hlenpla i &4 3 = 2 EATII AR o

CO,

Z F i m

i

LCOZ 3 (55 % CO B F st 5 :
CO+OH=CO,+H -

D.COy 5 7 MR 2 L A S - 5 8
ESL RELECTSL0 Y PR

O3

ZXARA

o 3T 17 34 (VOCs)2 NOx fohs &

mxt’*m"lq\o

NO,

X5 AP

ILNO, 2 j5d ¥ 2 4 ONO 1§ i F i
M Ay BRi gz 4 hg AR o

DNOx A NO, 2 H & fr§ it & J0 i jiriy
Fo R E_O3 ) = e 5%47’"%"

3NOx #3ct 1 & X R EF 8
L@ ARATA 4 o

BentiE sy
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%325 MY REHBAMEE R FL L 54
ByPEs4+
10 M2 R
NO | NO, | SO, | SO, | PM | TSP | O | O; | CO | KM | COH | H

Ibald-Mulli A. . .
et al.,2001 R R A e e el i
Hiesch T. et . I O e IR
al.,1999 x i
Long et al.,1998 - - == x| —|—=|=|=| =1 = | =
Yang et al.,1998 — == = x| =|=|=|=]=1| = 1=
Timblinetal.,1998 | — | — | — | — | % | — | —|—| —| — | — | —
Neukirch et . ] o
al.,1998 |
Baldacci et . el ]
al.,1997 x o
Burnettetal ,1997 | — | — | — | — | — | — | —|¥%|—| — | — | —
Studnicka et B N I R S R D e IR
al.,1997 ’
Gielen M.H. B U I I % [ D R ) IR
et al.,1997 )
VlietP. etal. ,1997 | — | ~ — | - x| = | === -] = | =
Brunekreef B. B A R I (o R R B I IR
et al.,1997 :
Kim et al.,1997 S [ S I [ Qe e (R (R S p—
Romieuetal.,1996 | — | — | — | — [ ¥ | — | —|—|—| — | — | —
Vogottietal ,1996 | — | — | % | — | — | % | —|—|—| — | — | —
Petersmetal ,1996 | — | — | % | — | — | — | —|—|—| — | — | —
Sunyeretal,1996 | — | % | % | — | — | — | —|%|—| — | — | —
Ponk > Virtaen,1996 | — N x| — | — = = = = | =
Wojtyniak et B R (R I I I IR
al.,1996 ’
Zmirou et al., 1996 | — “ I — == =] = | =
Dab et al., 1996 — x| - x| - | === = = |-
Schouten et . . o el 2
al.,1996 | e
Schwartz et . ] Tl o
al.,1996 o x i
Touloumi et . I R IR
al.,1996 | X e
Leon et al.,1996 — | - = = =] = | =]l%|—-|— N

KR HAMIEE T BFEEL

“~

B RTH

TR kR ¢ [24]
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% 3-2-5 BUH 2 R A MR E R T 2§ 5 R ()

B
A M e il S :
NO | NO, | SO, | SO, | PM | TSP | O | O; | CO | KM | COH | H

Ballesteretal.,1996 | — | — | ¥ | — | % | — | —|—| —| — | — | —
Morris et al, 1995 — ¥ ¥ e R — S
Kinney et al, 1995 — | — — R x| - = |~
Schwartz and | T I M N 2 e
Morris, 1995
Moolgavkar . 5
et a1§995 . TR T T T
Hoek et al., 1993 — v v — | — = x| =] = N
Ostro et al.,1993 o R O e e Ml - e .
Roemer et al.,1993 — ¥ X | — | x| — | = =] =] = S
Dockery etal.,1993 | — | ~ N Y === = | =
Abbey et al., 1993 — | = A I [ O I IS [ (R [ -
Braun-Fahrlénder . . v
et al,1992 | I i e
Hasselblad et S IR R I R R I I
al.,1992 ’
Dockery etal.,1992 | — | ~ - vl — = == =
]fllg)rflege?rslgom,l992 o R B O B B Bl B el et A
gle.l,sltgéezjos et N R R R R R R el I |
Schwartz,1992 — | " K|l - = —Ix|x| |- - |-
Cody et al.,1992 — | — = = =% =] = = | =
Iélzg%:ﬂ 991 Sl e e el S 0 S e B
Ponka,1991 KX | x| — | — | — | —|Xx|%x|—| — |-
Sunyer et al.,1991 - - e R B Bl O O e B e
Abbey et al., 1991 — | == == % |—=|%|—-| =] = |-
Schwartz ,1991 — | = ¥ — - || =] =] - _ | =
Koo et al.,1990 "2 [ [ [ [ S (R N — — | =
LCOREHAMEEREFRIFPTLAAS AT RAFERT LS A

#’—pﬁﬁﬁo

TR AR 0 [24]
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#3-2-5 R pAF U A ME R B 2§ 5 A (D)
BMIEPES Ly
RS B kb

NO [ NO, | SO, | SO, [ PM | TSP | O | O; | CO | KM | COH | H'
Krupnick et N NV N R I I N RNV I R RSV R
al.,1990 X ® >'<
Schwartz and ! v ol v T e | N
Zeger,1990 K R OK
Bates et al.,1990 e O > > e B e A e I
Portney and o s s N
Mullahy, 1990 o o
XKL A CEERY SN = E )
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B3, 91 B (= AF) — =1 =1=1=1=1=-1]—-1 : —
3,900 |F s — [ xx][-[1"1-1" —
N T e E AN N sl - | - | B
4 E L) :
R, 88 B s — =1 =1=1T=1T=1T=1=71" _
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fRign % 87 | === =] = g
T L, 86 T3P — T - x| -] - v —
%, 86 B 47 s x| x| - [xw ] -] - —
fra,asg [Eamewams | L] sl - [~
Z ’l‘-r,fz‘ %L'E,—E.% :
a8 |1 — x| - x|-|—-]-| - 3
Shaw et al.,1996 |4 4 — XX XK — | K| X -
CKEHAMER I RFRELALY TS EF S ?F’vi%ﬁﬂ‘f&?*ﬂﬁﬂ’b
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£ 3-2-7 BIP *h 2 R BEF S R b R A

B A &) ¢ PQ}‘J\— EAE Q')EJ%
NO B M
NO; RS X
SO, X P
SOq4 % _
PM P X
TSP X P

0 X —
0O RS P
CO X X
CO, — ”

VOCs — P
KM % —
COH X —
H' i —

HC & THC — X

MONMAHAMREIHFRPL S L MFLA Y RAREE TS B
Poo—h R LA R
FH kR [24]
Voo I FRRREFRES TRE1E 555350 Pl
R TR FRFERR BT B F F 2w COCHC 2 NOX 3 F
FITE R 5 w2 R FR SR FT B R F #0 CO S HC ~ NOX ~ 4
i3 %L#%(PM) 2O G E 414 % o d 3t CO~ HC ~ NOx ~ PM 328 3 4 &%
EEFRPBIARAIEF AL 2 EHIH %> m CO R 21 &g
b ® r‘/‘r._f—_f?%gJ’*" {rﬁj”‘*iﬁﬁ;‘%J R E DL &G Flpt
AELF ML F A2 A4 0 212 CO~HC ~NOx ~ PM 2 CO, &
Ble 235 F 342830 pahx d Pt il HA4
2 g 261

g =P R odE B s R ] Fl S (3-20)

T e ) AL T# 22 %] ) (Emission Factor)2. # & 5 & H =2
AR RFAEAEAMRBE)TRNTFALFE oa TEFBRR
(Activity Intensity) T {:}%— BEFERFpN 24 2T ( i 448 & PRIFE )2

Aol o PRI F S Rdp i3 BRR BRI Eapdlm L gt # 5 (1
il Bt 1 ;P-%wmd BT ) o e Tt Q/J:J‘r‘/‘—éi'%%é}ija ot 1l
Fl+ ) AP RERENFTAEERE D= < TR q* i G R
ZR(RFAR)E 2 En 3 T I,f’:ﬁi: v iH mb/ﬁ«ﬁ HEND

qﬁ_
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FRARz LS RPERE éaﬁv‘éﬁzj VEHERER R
TR TR TS BT s TRaihdg TR RA R UEFE R
7 R d] T 2 V#Hifff«.ﬁg B TERRR ) E

R F AR RE 2 Ao TRkl AP FER
o AIME S R P e T
Lo B Ap B = 2 4554

%35 Taniguchi % A2 #3821 25 Fi3 %2 # A2«
RAgc™

L, = f(V,Q,TV ,L,W,u,H) (3-21)

H: 73 4‘/}57"'7'1—_“'”;5 A% o

Hoe Biggr3 40l 4 452 Biko

HAvPF > BEF B @ o 4o o B P iR b
022/ PFE I d i AQBIZ PR PR e iR br

ﬁgg—'w o ¥tk B I EFh B 2 PR AT FL R

JERR L EX SR TR

3 CO ¥ IMA T 5 I 7 5 E45 50 B k4 13 > ]4e Ooishi 7]

P
eyt

b

B COy et ic gt oy Foe g £ > VT 52 o050 !

“pEf _&;0-11.03V+0.0758V2 +587.6 (3-22)
RN —%4 1947 +0.01177> +81.2 (3-23)
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716.4

LES f= 13,000 40,1008V +611.7 (3-24)
L Ed o f= 35;9 1706 +0.0128V* +105.2 (3-25)
E.=f.U. (3-26)
A,

foiFEAF D as/0T)

Vi gt sk 7t R (2 2/ | )

E.: COz:}iE'%Ig,_

U, : % ¥ 4254 £ 51 CO, £ 2% £ (g-Clem)

mgp 1992 & p A F 7L F & ks {7 1 #T(National Institute of
Science and Technology Policy)z # 3 > T 2 Uc & % 0.6253 ; %4 2 Uc
R 0.73 -

p ~ ITS Handbook [http://www.its.go.jp/ITS/index/indexHBook2003.html]
o gt CO R 2 B B0 dof] 3-2-7 St 0 KR mav f B

A0 > /) FFEEBH S 3 60 2 2/ P COy 2 @ 7 & IR FARS o

ook A PR ihdic %4 0 2 Wk %% (U.S. Environmental Protection
Agency)® i » B L E Rl > BRI - BAPF RS - RO GET
oo T E IR % F rAP-42J o H O AR Y [ n
http://www.epa.gov/ttn/chief/ap42/index.html] » & &> B FFB~& * o > F o }
T Ao+ (AP-42 Volume )4+t H 25 % R (Stationary Sources) % & & >
T & (AP-42 Volume II)R| & %45 &+ /5 4 /R (Mobile Sources) » & 45 2§ & §&
(Highway Vehicles)fr2t-3g B 2. # #+ /5 4 /i (Nonroad Mobile Sources)[
kb ©http://www.epa.gov/otaq/ap42.htm] > @ j&_1990 & & 12 {3 0% 5 5% AP-42
Volume A B 32 B % RNBEFF O T BH 5L AP GiEki o
(MOBILE) | % 5 %(MOBILE5) % 4 14 44 ¥ & ¥ ; MOBILE #2.3% f£_1978 &
i3 B > B e B I % 64 (MOBILE6) -

3-31



RAEDIRITEE & C O=HHHE DR

Relationship between vehicle travel speed and the volume of CO2 emissions
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# 3-2-8 &7 B @it il A

s 18 B g % % e (g/km)
KPH | TSP SOx NOx coO Pb HC-EX | HC-EV | HC-RN
10 | 0.2257 0.138 1.74 121.86 | 0.0291 8.52 0.93 0.52
15 [ 02177 | 0.138 1.76 77.27 | 0.0211 5.77 0.93 0.52
20 | 0.2144 0.138 1.81 55.76 0.0178 440 0.93 0.52
| 30 [ 02111 | 0.138 1.93 36.37 | 0.0144 3.14 0.93 0.52
2% | 40 | 0.2091 0.138 2.06 27.12 0.0125 2.51 0.93 0.52
50 | 0.2042 | 0.138 2.17 21.15 | 0.0085 2.08 0.93 0.52
60 | 0.2042 0.138 2.26 17.09 0.0085 1.78 0.93 0.52
70 | 0.2044 0.138 2.33 14.61 0.0087 1.60 0.93 0.52
10 | 0.2340 0.159 0.89 89.91 0.0333 5.65 1.12 0.51
15 | 0.2249 | 0.159 0.90 57.06 | 0.0242 3.84 1.12 0.51
20 | 0.2211 0.159 0.92 41.22 0.0203 2.94 1.12 0.51
|30 102173 | 0.159 0.98 26.93 | 0.0165 2.10 1.12 0.51
B E | 40 | 02151 0.159 1.05 20.09 0.0143 1.69 1.12 0.51
50 | 0.2106 | 0.159 1.11 15.66 | 0.0097 1.41 1.12 0.51
60 | 0.2106 0.159 1.15 12.56 0.0097 1.21 1.12 0.51
70 | 0.2109 | 0.159 1.19 10.53 | 0.0100 1.09 1.12 0.51
10 | 0.6252 0.981 2.25 4.02 0.0000 1.63 0.00 0.00
15 | 0.6252 0.981 2.01 3.19 0.0000 1.41 0.00 0.00
20 | 0.6252 0.981 1.81 2.58 0.0000 1.22 0.00 0.00
&b 30 | 0.6252 0.981 1.54 1.78 0.0000 0.94 0.00 0.00
I p# | 40 | 0.6252 0.981 1.39 1.32 0.0000 0.76 0.00 0.00
50 | 0.6252 0.981 1.32 1.05 0.0000 0.63 0.00 0.00
60 | 0.6252 0.981 1.32 0.89 0.0000 0.54 0.00 0.00
70 ] 0.6252 0.981 1.40 0.82 0.0000 0.48 0.00 0.00
10 | 3.0000 1.869 28.21 23.30 0.0000 6.15 0.00 0.00
15 | 3.0000 1.869 25.15 18.52 0.0000 5.29 0.00 0.00
20 | 3.0000 1.869 22.73 14.98 0.0000 4.60 0.00 0.00
&b 30 | 3.0000 1.869 19.34 10.34 0.0000 3.56 0.00 0.00
<~ %3 | 40 | 3.0000 1.869 17.39 7.65 0.0000 2.85 0.00 0.00
50 | 3.0000 1.869 16.52 6.08 0.0000 2.36 0.00 0.00
60 | 3.0000 1.869 16.57 5.18 0.0000 2.02 0.00 0.00
70 | 3.0000 1.869 17.57 4.73 0.0000 1.79 0.00 0.00
10 [0273T [ 0.043 0.04 4298 | 0.0012 | 1538 024 0.00
15 1 0.2731 0.043 0.03 29.34 0.0009 10.51 0.24 0.00
20 | 0.2731 | 0.043 0.03 22,52 | 0.0007 8.07 0.24 0.00
= 742 | 30 | 0.2731 0.043 0.03 16.26 0.0006 5.83 0.24 0.00
& | 40 | 02731 | 0.043 0.03 13.25 | 0.0005 477 0.24 0.00
50 | 0.2731 0.043 0.04 11.20 0.0004 4.06 0.24 0.00
60 | 0.2731 | 0.043 0.04 9.73 0.0004 3.54 0.24 0.00
70 1 0.2731 0.043 0.04 8.86 0.0004 3.22 0.24 0.00
10 [0.0966 [ 0.043 0.15 5844 0.0112 379 029 0.00
15 | 0.0966 0.043 0.13 39.89 0.0082 2.60 0.29 0.00
20 | 0.0966 | 0.043 0.13 30.62 | 0.0069 1.99 0.29 0.00
= 742 | 30 | 0.0966 0.043 0.13 22.11 0.0056 1.44 0.29 0.00
e | 40 | 0.0966 | 0.043 0.14 18.01 | 0.0048 1.18 0.29 0.00
50 | 0.0966 0.043 0.15 15.22 0.0033 1.00 0.29 0.00
60 | 0.0966 | 0.043 0.16 13.33 | 0.0033 0.87 0.29 0.00
70 | 0.0966 0.043 0.16 12.05 0.0034 0.80 0.29 0.00
3X i HC-EX 5 E 4§ #73%2 HC; HC-EV % 423 2 HC; HC-RN 57 & {7i& ¢ 2
HC -
TR kR [14]
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for National Greenhouse Gas Inventories(f§ - IPCC ¥ f]) ;> i = f

R B 2L R f AT 2206 @ 2REL f b

IPCC # ] 5 5 ik o $30 a0 Rl 7§ g w P @it miE 3 4

g2 EAR > & IPCC Bp]¥ 5 ﬁf'l?{ » ¥ & [ Top-down |

d tam T3 8d Ta b3 NgEHGEonAdHhad baTaAd T

miEE SN B FMA MO T T AN LT
Pz =¥(# hficabe x 5 F 55 A& abc) (3-26)
Hd ,

EE R PR Y § A TR Ao
PAT A E R o P Rl E - TR AR Bk Gl
a PHREER(EN AW E) e
b @1 LA (e g2 P EE A
R e ) PR
s o)y 246> N ERG FT (R E)
248 FIH A& Gaeip et ? 2 7 st Bl R AR 2
o COyenE 0 TP PN FRInm ™ LI 7 2wl g 3
FEYE COE T RBHRE > 4ok 3-2-9 #7571 o

R

IR

% 3-2-9 EHGFNF R T LRI F P ] endp B 4 COp 2 T AR R A

) B | R4 |Keal/lhds | #EE - | A i | CO,/ 1
- #B(TC/T)) | B | Hix W cal) | s [PF T g e
o 189 | L | 7800 | 4187 | o | 099 | 2241
(Gasoline)
A, 7e ksl
Nl 19.5 L 8000 4.187 0 0.99 2371
(Jet Kerosene)
B AW 18.9 L 7500 4.187 0 0.99 2154
R
(Gas/Diesel Oil) 20.2 L 8800 4.187 0 0.99 2702
B
(Residual Fuel Oil) 21.1 L 9200 4.187 0 0.99 2950
R
(Other Kerosenc) 19.6 L 8500 4.187 0 0.99 2532
RV F
(LPG) 17.2 L 6635 4.187 0 0.99 1735
R 15.3 m3 9000 4.187 — 0.995 2103
(Nartural Gas(Dry)) ) ’

T kR [21]
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PRI AR ECaat LR A S gt SURE S B
FeE et RIPRARY 2235572 £41% L2 fH >
dEafeR B2 P ilickfgn o - HH R I B G
B ¥ A1 * w2 B MOBILE #2;% & BN & 2t 8 ez a (82
Mobile-Taiwan2.0 #-5% #* » & 3 A Adedpde v o @ & IPCC Hp|7@ >
CO, EH* v TN 3 2d CO~VOC ~PM 2 % »ed & S
- HHEEDE PR E COyR (TR AR e R APRE 2
FCRT RN R S U - BF AP PG R A F o
B T ERFEPN F ALY ¢ RFED R ik
2 dElg o AR ZER K A RT TN EE CO2 ok iz &
oo H ol e

Oic kit * B CO T

EtCO, = 44.011xFC/(12.011+1.008xrH:C) (3-28)

Hd

7~

EtCO, : ¥ =2 425 % CO, 3 fa#k -
FC: HEi=2 %8 <LE -
tH:C @ 25 e @ 3Bt R3 2.0 6] 0 1.8 (L) ; 2.0(% 08 ) -
@F % %= CO £ 1 5 CO ~ HC % Particle 2 3% # *x2_ 82 o +
ECO, =44.011x[FC/(12.011+1.008xrH:C)
- Eco/20.811 - EVOC/13.85-Epm/12.011] (3-29)
HY S ECO,: H =2 2 COp £ 3% (2 8
Eco ~ EVOC ~ Epm : CO ~ VOC % PM H = 2 fz.: 3% ik o
AL AR 6 CO P R o Slastie #A & 1y
Pop T 2 H bR il AR EHRE 0 Ft o3 E Y HNE
Wﬁtéiﬁﬁv#%pg¢mﬁgF%HWﬂm@?§~$ﬁ€
AEFFNEG L E- HEHE IR F B REZ FE £ 3-2-10
éﬁpfﬁ%i”&ﬁﬁ%ﬂWEE%%ﬁﬁﬁ&aomﬁziw
FETTRE-d TR
COyiR B i= it B ix By CO#%itdkj (3-30)
% CO2 R E=2(CO2 ¢ i) (3-31)

S ERUE L
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3-36

% 3-2-10 Lﬁﬁésﬁﬁﬁl’fﬁ‘iﬁjﬁi F MR £
o CO, N>O CH, | #@&* | CO, N>O CH,4
o (kg/G)) | (kg/G)) | (kg/GJ)) | (kcal/L) (g/L) (g/L) (g/L)
R 69.25 0.0024 0.0342 7800 2241 0.078 1.107
& 74.01 0.0042 0.0028 8800 2701 0.153 0.102
IR ORAEE Z R ﬁ%;‘j‘\ﬁl
FH kR ¢ [21]
(3) 7‘5-]"'%'“' J,:l «u(ITS)'}"]LE‘!: e E U R R ;? P22 » F i+
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o ppahikfcz > FAp T RS2 A2 EH
o P A RERY 2 EARIY FR_JEG SN o,IL #E%I,a&m
aem s o ARIFVL LA - 5 CO-NOx 2 HC 24z »
4 & ¥ % Mobile-Taiwan2.0 #-7% (7 :x p # B MOBILESa #-37%)z&
E & * % F MOBILE 4p M #-7% » [TEDS5.1 3=]¢ i & & *
Mobile-Taiwan2.0 #i-;V &2 74a s ; = % TSP~Pb % SOx 4z » 1 &
#* % B " AP-42, Volume II : Mobile Sources -Appendix L | 2. = ;% o
# 3-2-13 5 [TEDS5.1 %&]¢ » 2 R fdr T * 2 CO ~ NOx
2 HC B 2ARRad 2 50 Sy r € o F 2ARR RS 2 71 5 0y
FrE 2 AP F L FRFEELIR/H TR T T BY G
B 3-2-8 #7717 > M A 4o
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% 32-13 [TEDSS.1]# fmpt s hilicht G40 ¥ 2 F 2 AR 2 4 10 i » B4

iy # i CO HC NOx
B (AH) 22 | FivF 3 I A B FRAR | g
76 11w 31.760 0.829 2.753 0.097 3.300 0.000
) 77-79 9.989 0.800 0.659 0.108 1.358 0.050
" 80 0.611 0.069 0.112 0.001 0.129 0.014
fi 81 0.611 0.069 0.112 0.001 0.129 0.014
z 82 0.611 0.069 0.112 0.001 0.129 0.014
# 83 0.611 0.069 0.112 0.001 0.129 0.014
84~87 0.611 0.069 0.112 0.001 0.129 0.014
88 11 ts 0.995 0.000 0.060 0.006 0.073 0.012
76 12 48.275 0.730 9.551 0.097 2211 0.000
77-79 25.239 0.840 1.768 0.104 1.521 0.014
& 80 4.670 0.129 0.367 0.015 0.260 0.004
P 81 4.670 0.129 0.367 0.015 0.260 0.004
g\ 82 4.670 0.129 0.367 0.015 0.260 0.004
2 83 4.670 0.129 0.367 0.015 0.260 0.004
= 84-85 3.630 0.100 0.270 0.011 0.260 0.004
86~87 1.750 0.039 0.177 0.004 0.408 0.004
88 1 t4 0.930 0.024 0.100 0.004 0.269 0.003
81 12 % 1.946 0.016 0.388 0.025 1.893 0.004
% 82 1.946 0.016 0.388 0.025 1.893 0.004
fi 83~87 0.772 0.019 0.158 0.000 0.993 0.000
Ny 88 0.772 0.019 0.158 0.000 0.993 0.000
& 89-96 0.669 0.017 0.157 0.000 0.625 0.000
97 11 ts 0.669 0.017 0.057 0.000 0.044 0.000
81 12 % 6.717 0.036 1.691 0.008| 13.586 0.032
: 82 6.717 0.036 1.691 0.008| 13.586 0.032
i 83 6.717 0.036 1.691 0.008| 13.586 0.032
» 84~87 5.899 0.036 0.474 0.008 6.816 0.039
2 88 5.899 0.036 0.474 0.008 6.816 0.039
2 89-95 5.876 0.036 0.349 0.009 6.065 0.038
96 11 14 5.876 0.036 0.149 0.009 2.426 0.038
76 11w 8.941 2.098 5.542 0.947 0.390 0.000
- 77~79 7.714 1.810 4.689 0.802 0.330 0.000
= 80 4.839 1.135 2.998 0.513 0.184 0.000
i 81 1.964 0.461 1.308 0.224 0.038 0.000
#* 82~86 1.964 0.461 1.308 0.224 0.038 0.000
2 87~92 1.248 0.136 0.694 0.083 0.039 0.009
93 11 is 1.248 0.136 0.483 0.056 0.027 0.006
76 12 9.633 0.945 3.112 0.880 2.822 0.063
- 77~79 8.311 0.815 2.633 0.744 2.388 0.053
= 80 5.385 0.528 1.565 0.442 1.353 0.030
Az 81 2.460 0.241 0.497 0.140 0.319 0.007
i 82~86 2.460 0.241 0.497 0.140 0.319 0.007
2 87~91 1.288 0.176 0.265 0.042 0.225 0.024
92 11 ¢4 1.247 0.176 0.191 0.022 0.292 0.009
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[ & E=0.002747382 x V2 - 0.339292954 x V + 19.01195604
& T E=0.002281351 x V2 -0.270000162 x V + 16.17830769
B 1 E=0.003328248 x V2 - 0.451142340 x V + 48.50518681

/1/&

%

Z 4P P E=0.004158791 x V2 -0.168670879 x V +4.222901099
> FAEE S E=0.001211441 x V2 - 0.030272592 x V +2.91775824
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BReHERBESI* 2 54 MAFIHEFEIRELE > k&7 - BAFR & b
B EOA T - BO-IFEAABINATY 5 B REE VAR -
B2 7% (Genes) @ & B¥ FER VAR 5 .24 ¢ %8 (Chromosome ) ; %
ER A4 -2V FiEE T ™ (Parents) ;0 £ .5d AFIF G~ R
fe (Crossover) #& 2 #7env {72 [ 3 (Offsprmg)J P RIS HF B F
SBERELAAT - B3N EAFNGTLEMRST L BT IR G ES
HGeangiufieod 07 &0 GAZ B 4ET A T AT e, B IR o

EHGATE® FH S A L E SRS Aol » F] 7 1980+
Re A R B RGART Pl s it AL o ﬁ’xﬁ— BGAR T B
TSP 3% 1 Brady (1985)% Goldberg and Lingle (1985)c#7 § > fL{s { 7
Oliver et al.(1987) ~ Smith and Holland (1987)% Whitley et al. (1989)% #p i
?/I?J? o I *GARVRP} i * Pl b L o

(3)¥5 %% & /2 (Ant Colony, Optimization, ACO ) H % & % &k p > iRk ¥
&#%#ﬁmiafT%”*éi&-ﬁﬁ%ﬁ'é" iip,i‘ eenA 1 EE
o LB XRBINSRAFS S F By o §in BT T - B T
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%% (Pheromone) & chde B » kikr BB B ER T kY Oy
R VIURE WA Yo REHEMP P S D ENEY &
Roo BRFRAAES » ZESBIBRES B S AR o T BB
7 Colorni ~ Dorigo#f Maniezo ¥ * -7 §%dk chy 7% 5 41 » %ﬁftb = hoik
LR AT EFR RS o
B I ACO AL A MR 016 » & hrd 0 5 67 J cril kw8 4
745 4ot b5k 5 u(Ant System, AS )~ #5535k 5 (Ant Colony System,
ACS )~ =% #5% % st (Rank-based Ant System, ASrank ) ~ & * -{& | 25 bk
% % (Max-Min Ant system, MMAS ) o B 5 ACO® = # ¥ 4 Jis % B %
A FREDR AL o lde e T 44 R ORAE (TSP)~ = S dp il %E ( Quadratic
Assignment Problem, QAP ) ~ # #% ( Scheduling ) - [ =3

p

( Telecommunication Network ) % = & o

(4)* 4% & 2 (Threshold Algorithms, TAs ) : A AL A 7 & A% B IF 15
RN FRRERE O BRPRPELED (L R - PR TREL Y
BLfE2 83 ) MM AEIE EfEHLE R L BFIEF - Bt ipEa
ox 2

%3 0 BBk #UE (Simulated Annealing, SA) ~ P #4% % 2 (Threshold
Accepting, TA) ~ = i -kiz (Great Deluge Algorithm, GDA ) £ e4x { #7

% (Record-to-Record Travel, RRT) » & - SA ~ TA - GDAZRRT % = ;2 i
TR A HE S Jf;z;g DEIEIE - § RS R E
B 7 oo

Ff s 4UE (SA) ek AL A 5% E_d Metropolis et al. (1953)#7#%
40 #2158 d Kirkpatrick et al. P¥4e 0 i B2 & Boid R AR 2 :T'\ﬁ?u o Li
and Lim (2001) 7 * SA;Z $pF ¥ U4 2 fp FFiciE | 2 dmE A 42
(PDPTW) {7 &2 > H &% 2 ddmik= 6 F # 4 hE R o Dueck and
Scheuer P 1 P4 % 2 (TA) > 3 12— B4425 BLTSP O AL K S 2
FEM S TAS AR A F S R F IR R0 ot 3 TR ITR 4T (Job
Scheduling Problem) ~ *z {744 B i 38 (TSP) > 2 — 41 FiR'L4]2 3+
HEAENIE ¥ % 2 oo 581 0 Dueck Y% BRIETAGEA 47
4 I GDAZRRT #4577 % o 3T % » Tarantilis etal. *'4% 11 - Bzt eh
PHERXZE  fz i 7 v PR L2 (Backtracking Adaptive
Threshold Accepting, BATA ) °
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(B)¥ 31 ;" % ##4&F ;2 (Guide Local Search, GLS ) : 7% d Tsang and Voudouris
(1997)#73#% & » B 24 Jh p >>GENETZ #g 4 %5 & > ;2 (Wang and Tsang,
1994; Davenport et al., 1994) - GLS#_ - f& ™ ¥ = A #HOE B g 34 2
o I R EHERETHE P RSB GLSEF - » £ DR BHHE
Pr o AR P RS B R IEF AT A INB E R BFALL I Fw
ENTH I H N 22 A P R R T DA G At
Fhe P S BT R T ANk R FI o BB KR R AR

iR L P RS IR E R ﬁﬁﬁﬂﬁ%%&%

ﬁér’ AR BEPEE TP RIEE o RE :ﬁ?zeﬁ FIFTER 385 & f2PF

LS€ £ 1345 & #Fixe»e® & (Utility) ReeH B wffrf)Est
FTE e

Voudouris and Tsang [41])4 TSP F 32 5 Gz p? 4o ie i T8 i B Bk
A FEPF LNER o blde D F2F L TSPRROERE R < 5 > FER
FEREAERNAEFR TR TEF RS AL TR E EioKilbyet

al. 'PLE-GLS 2 i * »0pF § 941 2 i S 48 (VRPTW) » 2 % B 305 4

7 2-Opt ~ Relocate ~ Exchange* Cross % * i#  Zhong and Cole i *

GLSi* % fjapr§ *U4]2 w25 [ & fmie 8 42 (VRPBTW ) » ¢
VRPBTW Jg 7 3 BEE BLER 2 BAR L RALER S IR o
(6)% # 483 & ;= (Variable Neighborhood Search, VNS ) : 7% d Mladenovié¢
and Hansen ™1#73% 81 » B4 5 A% B I0F B - h iy i ¥
Sl AR ] 0 U ;ﬂiéﬁ&ﬂ Far B3t Ef322. FH - HRE
BRI OR S AAAHE R > VNSE AW R E - B U
RIEARS 0 o HAR bR H R R m#’ﬁﬁl o KR P W AR O E S5
RREE L R THERGEIP ) FAZRL R L HARAES ﬁa

+

A

P o i b i it 28 A IVNSH (7 7 fﬁ 't B R TR
¢ 3 1 % A2 & B (Variable Neighborhood Descent, VND ) Fs? iv A%

¥ 485 3% (Reduced Variable Neighborhood Search, RVNS) ~ % #- 4% 3
& f248%& (Variable Neighborhood Decomposition Search, VNDS) » XL E
Ay g & 2 (Skewed Variable Neighborhood Search, SVNS ) e

Mladenovi¢ and Hansen [45]-‘5 LA R PP I DR L 0 A b
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GENIUS ;2 % $&fz¥ 7424l § 1° 42 (TSP) - Briysy “*M4]* VNS ;# &jzpF %
U] fRE SR AT(VRPTW ) B 3% 2 5 % ] 8§ 450 4995 2 (Reactive
Variable Neighborhood Search, RVNS ) Kytojoki et al. (2005)4- % ~ R4 fmE
MR KRR - R LA PE BECE NS R o 2R L VNS 2 E
IR BHEF 2 (GLS) » 2 & E3l 8 & H0%F 2 (GVNS) » Goel and
Gruhn (2005) 8] &4 * VNS i# Ffz ke pFici %‘ cd R AR 4L (PDVRP) »
EREFNDZOPER 7RI BREMA S 2 A G4 B anig
B> E o HAe L A S (Neural Network, NN) ~ § < ig 833§ #0F 12
% ( Greedy Random Adaptive Search Procedure, GRASP ) ~ » 748 % ;# ( Scatter
Search, SS) ~ & ;& & ;2 (Memetic Algorithm, MA ) ~ /& i* /& & ;2 (Evolution
Algorithm, EA )~ = * 3§ # ;% (Noising Method, NM ) ~ #& 7 & & j§ ;2 (Search
Space Smoothing, SSS) ~ B*EE4% ;2 (Jump Search, JS)» %2 ¢ FHIER B
% ;2 (Generic Intensification and Diversification Search, GIDS) % » *I3t g ty
Bz —- - A% Hap 37 0 4£%  Reeves /)~ Osman and Kelly P% -

Rayward-Smith et al. ** + Aarts and Lenstra "% #° HETFLF A e

543 2 3R/ PRI B AL L Kz 2

B RPITR B R AT S —-ki B g 2L R cnbE oo BEAR 0 B R AR
(Routing) ¥ & ¢h& % &~ & (Spatial Configuration) g & 1t » @ & fmpt
7T (Scheduling ) P 38 2 PF & g B ( Temporal Sequence ) * erd if % £ - 2 §_»
B RPEITZ A e PR G B RB RS B B N ZARERATE AL h
PR > RIS E L B chpFEy & o

Bl 5-4-3 87 B dmes A RRIIDRERT LB LR B > e daok
o Rl dh (d 234 ) RARFR R (KSI0) 3 Rladakd
- B (NE R D PII RS R By PIHR ) ¢ A&
BLN A R B EA o AP T R c RN TAARERZE O G R
BRLEPER (Blde 15 2 45); Flpt > FA BERIFRERFaE o A §
$0 S (AR BE) b o F o AR SRR A s
(R FRE - BF R d B S43F Ao FRY 44wP A

T RAITF DIEFE o
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Bl 543 4per 4 | Fr2 i LB

HAPTATRELF T IR0 7 o AP SR AR EDR G
Ao - NITERR L AfEY 20 kD o RypER FAF R G R0
REdp > A EEFT R R EOEEURFLEDR - 4 R R T
ERSIFARIT A AR TER BRI

FREFIE B RRII B R Pk o BRI > B R P Een
PR B Lo S A AgAE LB Lo NhBERE S R
WLAP S A BN EANRTE > BEAEFIHRAS - AT P
ﬁﬂxwﬁﬁﬁﬂﬁﬁ’féﬁﬁﬁ RACPER Y B2 ERO PRI

-1€“%Lml%”ﬂ°wu’-ﬁﬁﬁ#§ﬁo F s F
PLen SNRE R AR R P R (%’l?fi) ¢ 3 4 Deadhead
m%%°5%mﬁﬁ*p;ﬁ%ﬁ’w%iﬁﬂﬁﬁﬁﬂﬁﬂ‘%@ﬁﬁﬁ
RBERETL B A3FTn| v A HFL R = 514 o P8R B e § 5 R RN
blde s Bogmecti > PR FERRUE (B2 ) F RERF AR 2P
MZREFPHAR ARG R FF I HmAFLEIPLE YL

EFE D N SR STIFIPE S e A B (B PRI H 248 A4 o)

FiE -
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Bodin et al. Pl#-# §m P rTenft A 0 0 T ens ag (1) B - Bap e
2w FR* 4L (Single Depot Vehicle Scheduling Problem, VSP) ~ (2) B & &
L2 B w38 (VSP with Length of Path Restrictions, VSPLPR ) ~ (3) %
B f2 B §RPEFIR’ 47 (VSP with Multiple Vehicle Types, VSPMVT ) ~ (4) % 3
b2 B R rT R A8 (VSP with Multiple Depots, VSPMD ) - Bodin et al. [31]7+ #-
ARPITR RS S 4 A (1) HEimE 2 A R #5438 (Scheduling
Workers at a Fixed Location, SWFL) ~ (2) * %:& ﬂig?li AR #rTR 38 (Mass
Transit Crew Scheduling Problem, MTCSP )~ (3) #wz = 2 2. 4 B #7515 42 (Air
Crew Scheduling Problem, ACSP )~ (4) # & 27 # ik &' 42 ( Rostering and Bid Line
Problems, RBLP ) -

Y TS Sl S 5 Hd /@ R ST T A P L X

%}(ﬂlﬁ”{‘:' ST R OB ) R E @J(ﬁ CABER ) R AEH R R
CERE B B R/OPRITREFY o A8 RIS G > F T H R T
TRt () BT A AL G S FAURRBERIRII{ A4 2

A A P e E R A A L P EAL (2) FLEEE L A FT 2pEny
e 20 RERIF S FTRE L FIMA0) | ;}w@ﬁﬂmfﬁﬁsﬁ&
15#& REPITE L o ¥ R PEALE (b RHERE
L SRR R R s e £ 0 o BB R AR enis & B T
BEEELF O PRBAFLORGE B AR BRIINE L LTS ip
P WRITE Z AR RS ERT (Gldes B8 - R T%S:E)’E
- %ﬁ?&{*ﬁé * R B o U Jka‘ﬂ 1 iF o

AR L AED SR FII AL VO A A0 ) 5-4-3 ehF v R X
.o £ B 42 (Network Flows Problem ) # & & 4 ] R 42 ( Set Partitioning
Problem ) eH#ic® RAIH0 K £f2 o e 8> F fond RP SR 3 B B AR e
B e NP-Hard WAL 500 F AARenpE i (F o ik 1t £J2PF - 5 4R 7% flog 5 =
2 FfEz o AFE Y s PRI YT R rff,;—] 7% B 52 ( Assignment
Problem ) ;~" & & ;& ¥ i* 48 (Set Covering Problem ) | & T & & & 2| F* 48 (Set
Partitioning Problem ) ; k#3%it &2 R£j2 o £ 5 FIRP ¥ §FFREFIA R > B
AR E P g E o

At pHEFAFL (Time-based Competition ) ¥7 E-i& % & ( Quick
Response) i $ % B T > EHRESTEEEPRFRF A& Rp ABKRE > 7
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Warehouse Management System:

Make iteasier Tor custumers
to do business with you.

CADRE NEWS. ANNOUNCEMENTS & EVENTS:

PRESS RELEASES: E1 DOWNLOAD CADRE LITERATURE ]

=S ALIVE DEMO TODAY!

= Pt

May, 2007 : Cadre Technologies’ New Rulss
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2.HighJump™ Supply Chain Advantage suite(HighJump)
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Highjump

() ContactUs W@ |Global Locations [ | &)

2 384 Compony
'Why HighJump Supplier ERP Data Manutacturing Warehouse Transportation Delivery
LSS Software Industries | ¢ obloment | Collection Execution | Management | Management | Management
Home > transportation » Planning and Optimization X E-mail us for more info
RESGURCE CENTER Load Planning and Optimization New in the Latest Version
HighJump™ Tr. i implifies the
complex and tedious daily routing task by utilizing ® Full integration with HighJump
sophisticated optimization algarithms to provide a least Warehouse Advantage
cost solution while meeting customer requirements. = Seamless operation from tendering
Hundreds of orders are planned in minules rather than to
hours hipping|

2y 22 = Extended track and trace support for
g The Highdump Transportation Agvantage Planning shipmantsand frelght
i module utilizes point-and-click and drag-and-drop

simplicity for users to maneuver easily within the

application. Why HighJump Software?

Brochure:

HighJump " nl ng and Teatures: = Fully integrated solution suite
“Aavantage & Robust functionality
= Shipment consolidation RHUnlsusii] S pabis o e
architecty
= Multiple orders to same ship-to address = FastROI
= Consolidate shipments across multiple = Low total cost of owneship
ship or delivery date windows
= Geographical zone scheduling (ie. |
(3 T —— >
Y H100% -

7L kR http:/www.highjumpsoftware.com
"t ®] 1.21 HighJump™ Supply Chain 4 =t 5
3.CoPilot GPS series & PC*Miler(ALK)
Fent o http://www.alk.com/
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comiot ors | Peemiien Store Support | AbowtAk | press

TECHNOLOGY THAT DRIVES TRANSPORTATION

LOCAL KNOWLEDGE, EVERYWHERE
Which CoPilot GPS is Right for You?

[ cPs for Motorolae @
£ cPs for Treo 700w edition
COP"—OT- T 0O BT cPs for Pocket PC's
[S] cPs for Laptops & Tablet PC's
Designed For —
Windows Mobile Devices If] cP= for smartohones
[Z] cPs for Trucking (Laptop)
[E] cPs for Trucking (Pocket PC)

[W9) Accessories

GO to the next level of
TRANSPORTATION TECHNOLOGY

ity Products \  INTRODUCING
PC*MILER Business Solutions:

[> Select a Business Solution ~

For PC*MILER Sales dlick here or call 800.377.6453, ext. 1

@ wrEEE L 100% -

TR kR http://www.alk.com/
"+ #] 1.22 CoPilot GPS series & PC*Miler(ALK) x5 F

B8k 1-13



- e’ ) . o
] 1 R e ) T i
al L] - - — e i
. " o "- " l‘.‘!‘:-
= :,_l.—-n.. e et
v T m—— o i
- i - = | e SN
4 -
| = = - 1 e e
. == 5 L M
= e o o . "
e TmTL 4
- =z E e
F ’ = B : .
e T . . I
- A, B Bermg ——— a7
. —1 e ]
o w a
(e

7R kR - http:/www.alk.com/
i+ @] 1.23 PC*Miler FleetCommander . &

AL kR ¢ httpr/www.alk.com/
"+ @] 1.24 CoPilot Truck F @
4.CargoWise EDI

Jext o http://www.cargowise.com/solutions/index.shtml
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COMPANY | SOLUTIONS | SERVICES | METHODOLOGY | EVENTS | PRESSROOM | CONTACTUS | sSearch:

enterprise class
modular system

Request Demo

= Is edifnfenorise A world leading provider of enterprise class integrated logistics software

Fight For you? solutions for freight forwarders, NYOCCs, customs brokers, container
» Cost vs benefit freight stations, ships agents, warehouses, cartage and trucking
= Sbligation free companies.
Request

Lsing Cargowise edi's ediSstesiee products, managing your business has newer
been easier! & completely integrated logistics solution, it is designed to automate
and streamline the operations of international supply chain service providers,

Cargowise edi's products are developed for the WindowsE platform using a high-
2 end SQL backend and are benchmark tested to handle a high number of users, for
both small and large implementations, There are more than 25,000 users using
ediSaterisa as their logistics software. More

Request Discussion Paper

* Win mere clients WHAT'S NEWW WHAT OUR CLIENTS HAVE TO SAY
+ Imprave customer arvice
+ Reduce operating costs Trans-Soft announces John Dogger

= Learn more strategic alliance with Argents Express Group

Cargowise edi Mor= "Finally & trouble free software implamentation.

1 just warked with Tach Support ba instsll

115 Global chonses Cargo'Wiss B0 cargoiiise. Tt kook less than 45 mirutes of phone

to implement in all 29 Offices More|  time ko successhully install Cargoiifise an the SGL
serwer and terminal servers, Thank you."

CargoWise edi are currently hiring

7L kR ¢ http://www.cargowise.com/index.html
"+ Bl 1.25 CargoWise EDI 2. ¢ F
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@IS The Software Solution for the Future of Freight
About Us Products News Customers Only Downloads Support Contact Us Links Home

One integrated system for all your logistics software and web application needs.
s Event Management

» Cluotation o AMS and ACI filing Worldh
+ Buoking + Electronic In-Bond * r”' - .
» Invoicing filing Hanagement
s Advanced Statistical
» Web Tracking s Customs Housze Analvsis
« Shipment Erokerage QNS
Documentation o Walidated Supply . %
» Customs Clearance Chain Management Distribution
Ianagement
Customer Support Download Brochures Latest News

Operations questions or forgot your Web  Visit our product page to download all of
application password? Contact IES Technical — our product brochures and our company.
Support profile

IES Acquires Software and Customer
Assets of ACE Truck Manifest Leader
SECTRALLC. {PDF)

Request remate support to your computer by
IES Technical Support by clicking on the
world image below.

Acquisition will expand IES' Weh
compliance and visibility serices

US Technical Support
Telephone: 201-633-5002
E-mail: techsupport@iesitd. com

Hong Kong Technical Support

Telephone: 852-2366-3801

E-mall: asiasuppont@@ieshd com Fill out our demonstration request form to see the power of IES" applications in
actionl

Request a demonstration

Visit our new nortal to our Yeh

7L kR ¢ http:/www.iesltd.com/Index.htm
“H 1.26 IES T
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em Home | Producis & Systems | TestDriveDemos | My Account B00-874-TT94

LTL, Consolidaters, xDack Expeditar, Local carlage
=an, Air, NWOCC Dedicated Logistics, D2D
TransBorder iternational Lofisticss Service Providers (LSP's)

State-of-the-Art Transportation Software
800-874-7794

Introduction LoadTech Products LoadTech Services

Click below for the LoadTech platform sized for your speration:

Enterprise Platform Corporate Platform WorkGroup Platform
iversified Mictsize arganizations il ancor emerging
Entities or divisions campanies

Compare LoadTech Platforms

Turnkey Solution:_LoadTech Hosting/Data Center

LoadTech is Different. . and Better. Click Here

TR kR ¢ http://www.xpresstech.com/index.html
"+ Bl 1.27 Express Tech g F
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PRODUCTS

Paradox Ro

View Details

DOWNLOADS

Download Product
Description (PDF}

Scheduling Tor 3

8 [ [ [y

SUPPORT

Download Free Trial
Version

CONTACT US

FEAL

PART {Paradox Autornated Routing Tool) is a windows based application that performs
optimal Wehicle Routing and Scheduling, based on Order and Vehicle information considering
DOT requlations and customer service level requirements, PART uses pawerful aptimization
algorithms to generate vehicle routes and schedules resulting in least distance and cost,
Microsoft Map Point interface allows superior mapping capabilities

Features

Mileage and time calculations based on Proprietary, PC*Miler, or Micrasoft Map Point,
giving superior speed, mapping guality, and flexibility.

Output in many forms such as Route Maps, Turn by Turn Driving Directions, and
Equipment Utilization Gantt Charts. This provides both a geagraphic and spatial {time
wiew) of vehicle schedules. Export capabilities allow transfer of information even to
those who da not have the program.

Capable of benchmarking an existing routing scenaris, Existing routes can be imported
‘as is', and calculated to produce the bench mark solution.

Extensive data export options allow for interfacing with other systems

PART's Site Selection tool provides decision support to determine the locations for an
optimal number of facilities given the distribution of demand.

Quick and sasy implementation. Understanding of and working with PART requires
wery little training, Problem setup is quick and easy

Screenshots [»]
& FEEE H100% -

A KR ¢ http:/www.paradoxsci.com/
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8.Prophesy logistics
e nt © http://www.prophesylogistics.com/
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Learn more about
Prophesy’s transportation
solutions at mjle.com

> Company > Solutions > > News & Events > Downloads > Contact Us

prophesy Transportation Solutions, Ine. /

(800) 776-6706 (860} 243-0533

Copyright @ 2007 All Rights Reserved =] D07
Terms & Conditions  Sitemap >4 Dgistics T Compﬂny

[ttp -/fwwrwe prophesylogistics comisolutions/indes php & e 100% -
TR kR - http://www.prophesylogistics.com/
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9.HK Systems
eyt o http://www.hksystems.com/
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Cornpery s mENRUISOND e prog s s ATRIME LKL, o I stry. Resources
home | stemep | careers@HK | cortactus tort size
Our Offerings

Featured Download
Engineering Services
Solution Design

RFID Teehnology
Computar Modaling
Construction Management

Broducts Maximum Experience .. . Minimal Risk
Automated Guided Vehicles

Storage & Retrieval Machines | 1 charer of Hi Systems is to apply our Supply Chain Solution

Conveyor experience to help companies achieve their carporate ohjectives with
Souation the lowest possible risk e dependably pravide appropriate material Developing 3 ROl Analusis
EsuinmortGontiol handiing salutions atthe product, systerm and enterprise levels with e
Logisties Software the goal af yielding long terrm mutual rewards
Order Fulfilment Systems

Palletizing J Depalletizing ‘e have helped leading manufacturers and Latest News

4 distributars in Morth America Imprave Apr 18, 200
Industry Verticals sharehalder value and customer service with o o S
Autamative & Transpartation ~) Automated Material Handling and Logistics 07
Food & Beverage Software. Productivity tonls applied by HK
Document Storage Systems such as Automated Storage & Retrieval Machines,
Faper & Publishing Automated Guided Vehicles {AGVs}), Order Fulfillment Systems,
Pharmaceutical Convever, Sortatien and Palletizers have generated top and hottom

line arowth for much of the Fortune 500
Aftermarket Services
HK Service

Gustamer Service
Modemizations mare company infarmation

Educational Resources o :ﬂ‘f“e :VHE”'S
m s epeesssmeneonts | @l cienetner | BTSIEEneng
TR kR - http://www.hksystems.com/
"t ®] 1.32 HK Systems 7 F

For sales infarmation, contact us at 1-800-HKSYSTEMS or email us at
hkinfo@hksystems.com.
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10.TMW Suite
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About TMW

It
TMW Systems is the world's pre|
developer of trucking software for
dispatch and transportation solutions:

TMWSuite® TruckMate®

Enterpris gem

TL.2000®

ent Solutions.

T W acauires TIVI Ts0ftware

sYysTEMS

3 Click Here for Details

Dispatch, Logistics and Trucking Software for the
Transportation Industry

Over 1,000 leading trucking fleets, 3PL's, brokerages and private
de are improving their bottom line by ™
atch and logistics transportation solutions.

As the world's largest provider of trucking software to the Truckload, Less than
Load and Logistics industry, TMWW's customers gain efficiency by being able to
betier manags their assets as they interact within the supply chain. For 25 years,

T AN R
F 4o B 1.33 957 o

| < MW Europe | ContactUs | Search [ [Go

Press Room

DTH R PG PR

SRR SRR

& Clients Only

™ 4, Request TMW Information

Press Room

= 342007 TMA Systems Adds OnRoute
1o Mobile Communication Solutions

= 287 UniGroup Selects T Systems
D2Link Mabile Commuricstions Soltion

= 1/22007- TMV Reperts Consistert
Growth and Proftability Throughout
2008

= 1113006 -THY Systems’ 20th Annual
User Group Sets Mew: Record

10/Z308- ThiY Rolls On in @3

10M 2006-Kevw TMW Unweils Mew

Truckhtate Prosucts st Maddocks Liser

Group

= SUOEME- TR Systems Inc. Accuires
Maddocks Systems, Inc.

A R
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tmssoftware.com

productivity software building blocks

Support
o News

Ordering

Login Tips/FAQ Articles

Comments

Companents for Borland™ Delphi
and Microsoft™ vis
Services

Links  Merchandise

TMS ASP.NET Component Pack

2006

Including advanced grid, advanced edit controls
highly configurable menus, navigation controls, HTML editor
color & font & image selector, calendars & datepickers ...

ASPnet

Intraweb ® single developer license: unly 125EUR!

® site license: only 350 EUR

NE
Pocket PG

Create more feature-rich Web applications faster with over 50 ASP.NET
controls for Microsoft Visual Studio 2003, 2005 & Borland Delphi 2005,

and much more!

T ST A 5, ) e ey o s s i 0 2
rs)

VCL Companent Packs
VEL Subscription
Gompanent Studia
Component Pack
Unicode Component

May 28, 2007 : UPDATE : TMS Unicode Component Pack v1.2.5.0
Over 50 controls to add Unicode to your Delphi &

A Hebrew: D¥aTNR =100 x|

Pack

Grid Pack _
Graphics Pack [Hebrew: DvapImD Jspaness: EXER v
Asyneaz ar ;

Security Systsm
Plugin Framework
Instrumentation
Workshop

skin Factory
Seripter Studio
Query Studio
Diaoram sidi

Hebrew: oy

Buttons

Eeatures:

A R

http://www.tmssoftware.com/
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12.Activant
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| Cortact
‘? Technology Solutions for the Distribution industry
ACTIVANT" Advance d Search
HOME | PRODUCTS  SERVICES  INDUSTRIES  TRADING NETWORK  SUCCESS STORIES  COMPANY  NEWS
Products. Activant Prophet 21
~ Prophet 21 Activant’'s Leading Enterprise Solution for the Distribution Industry
)

enables you to decreass invertory levels while in

» Mustang Elestric Supply.
conTacT US

netwark, which

Prophet 21 can be implemented sither onsite or remotely via an application service provider (ASP) of & hardware hosting
option.

7L &R http://distribution.activant.com/prophet21/
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Broker Choice™

MGM Logistics is a windows based management logistics
software. Our software is designed for the transportation broker
and third party logistics or 3PLs. We provide you with an
affordable and user friendly tracking program, for the brokerage
trucking, transportation, carrier and freight industry. Our software
is also a great tool for Shippers.

A successful third-party logistics company is dependent on a
successful third-party logistics software package.

Our program will help you manage your freight movement,

L &R ¢ http://www.mgmlogistics.com/index.html
"t Bl 1.36 MGM Logistics 7 F
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WOLIN

DESIGN GROUP

da Vinci Supply Chain Business Suite
Simply the most affordable, high performance
fogistics software solution in the industry.

=d for the 3PL and Fulfillment Industey

Affordable WS Software Within Your Reach.

Simply Download. Configura, Ship and R,
Designed for the SPL Industry
Pricing Begins st $149.50/Warkstation par Month

Create UCC128 Labels and EDI 858 ASN
Easily Migrate Upte 'Da Vinei Supely Chain Business

TR KR http://www.wdgcorp.com/
"+ ® 1.38 WOLIN 7
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C

caosec
about solutions professional services support partrers eontact us

- —— ]

Delivering Fleet Knowledge 8 s Professional Services News and Events

MAPTUIT AND CADEC PARTNER TO
OFFER MAPTUTTNAVIGO

e how you
vour flast knouledas!

sales@cadec.com  tel. 800.252.2332  map copyright @ 2006 by cadse global lle. leqal natice
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Home Company Service News Partners Careers

MecLead Software is the eading developer and pravider of the most advanced dispatch and accounting LoadMaster® Imaging
[3earch [Search  |[80] transporzation management software available to the trucking industry. We provide world class trucking
software solutions to carriers, and back it up with training, service and support, Our in-depth experience with
over 500 active zarriers has supplied us with a ceep uncerstandng of the intricate detals and reeds of
Software Products » oo hese complex businesses; giving us a reputation in the industry of excellence and comritment,
System Architecture »

Software Support

*, McLeod specializes in providing fleet management software tools that will increase
your company's efficiency and profitability. Our LoadMasters, product is a
complete and integrated flest management system that can provide you immediate
and accurate information so you can make good bus ness decisions. It is
customizable and intsgrates with most popular mobile communications, mileage and
fuel interfaces making it 2 complete fAeet management system. McLeod leads the
industry in customer service, and has developed its own Document Imaging

Software Training

Technical Services »

Installation Process

Trucking Industry >

McLeod N
product, EDI Editor program, & Universal Mokile Communications Module and S
ntemet appications for cariers. Each is fully integrated with the base package, eCea sefiuare THEaieEs
Request Demo »  adding speed and contin.ity to the system. LoadMaster Version £.1. Mors
Events ¥
Contact Us Md.eod Software announces
2007 Users' Conference to b
eld at the wyrirey Hotel in
Bimingham, Alabarma from
. 0 ard - £th, 2007

M aad Softvare Expands
Presance W th New OFfice in
salt Lake City. fore

7L kR http:/www.mcleodsoftware.com/
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FRONTLINE

excallence in trucking business software™

Cy Request Demo

Read More Cormments

call Toll Free
800-483-7668

Home Products pemo About Support Zone

Reliable trucking software for carriers, private flests and freight
brokers. Frontline provides the technology that improves ca

efficiency from dispatch to accounting. wWe offer the highest gquality
trucking software with the expert training and support our clients dermand

Dispatohing

Freight Billing

Pay Settlement

Fuel Taxes

Flest Maintznance
Fayrall and Accounting

Interfaces to Mileage, Fuel Card and Mobile vendors

For More Information
Frontline Software Technology, In

(800} 453.7668

W truckings oftware.com

Partners | Contact | Legal

L kR http://www.gofrontline.com/
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IARMAN
ROHT!NG
Company
What's New

Company
Information

Request Info

O A & B B

ompany

drpererrrnrae

£

services wstomers

produds contact vs partners

Route Accounting and Distribution Software
for all route distribution applications.

Sales Order Entry, Tell Sell Order Entry, Sales Analysis,
Inventory Control, Full Service Vending, Truck Dispatch,
Route Accounting, Accounts Receivable,

Hand Held Computer Interface
Versions for Windows INT/2000/XP and IBM AS/400

Soft Drink Bottlers
Bottled Water Delivery
Snack Food Distributors

Dairy Delivery
Coffee Delivery Services

Download our RoutEX On-Line Brochure

TR S

21.1IT
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http://www.garmanrouting.com/
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o e

End-te-End Planning and

Ll Ut

Customer Login

ly for the Truckload Carrier

'Optimize the Freight Mix to Grow Revenue & Profitable Business Netwise Enterprise
Empower the Frontline to Acquire Profitable Customers Netwise Frontline

Maximize Asset Utilization and Meet Cust & Driver Requi its Match Advice
Optimize Multi-Stop Pick-Up & Delivery Netwise Supply Chain

Minimize Costs with Driver Route & Fuel Optimization Expert Fuel

Total Asset Visibility, Customer Service & Security Trip Alert/Swap Advice

Street Level Directions for Delivery Efficiency & Driver Safety Route Advice

Request IDSC Info

Join Our Mailing List

News

02,08, 2008

Pegasus Transportation, Inc.
Selects ID5C Expart Fusl for
Optimization

01.10.2008

miller Truck Lines Installs IDSC
Metwise Enterprise

TR kR © http://www.idscnet.com/
"t B 1.46 Integrated x5 T
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C SEARCH

SERVICES GROUP

Solutions for: We Provide Transportation Software and Expertise.
Transportation Software Products

= Horizon offers CD and web-based logistics software products that
increase productivity of transportation functions, such as load
planning and optimizing, hazardous compatibility checking, rail
billing, truck dispatching and more, Read more about our
transportation software products,

Products

Consulting

Custom Development

Transportation Consulting

> HSG uses decades of experience in transportation, logistics
management, business problem solving, process optimization and
systermns development. Our proven track record can work for you. Read
mare about our transportation consulting.

Security

About Us
Custom Application Software Development

> HSG builds transportation software solutions tailored to your
business that manage your supply chain using over 50 years of
experience in transportation and technology. Read more about our
custom development

Contact Us

Supply Chain Security

= Security is on the minds of government officials, as well as, all
players in the transportation arena. Horizon” s supply chain visibility
systermns are securing freight moving today. Read more about our
transportation security.

*+ ] 1.47 Horizon Services i ‘:&r‘g’ A
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company

services,

overien

custom applications
corparate web portals
strategic matketing
forms

dlients

contact

support

showcase

@ Copyright 2007 Trans-5of, Tnc,

home | get info

> CUSTOM FORMS.

Hfeiy Sample WayBi} List of Camiers Drder

Trane-Soft, Inc. can supply you with the forms you need to
run your business, Whether you need laser invaices, house
waybills or Gomestic and International Waybills, Trans-Soft,
Ine. can help you get the farms you need.

vihy keep a large inventory for 20 different carriers when you
can save money with one? The AFA Damestic Universal
Waybill is accepted by nearly every major carrier!

More Information ==

CLIENT | PROJECT LIST

2 Select 3 praest

|®

R romsons g
SOFTWARE S0LLTI

Tk R

: http://www.trans-soft.net/home.php
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Feqt o http://www.tpwin.com/
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@ = o Purchase Trucking Software Online
@ © ® TransPort for Windows
ABOUT US SERVICES CONTACTS : PRODUCTS : SUPPORT Windows and iulemeﬂedmaingy fﬂrﬂw
trucking and transportation industry!

© TESTIMONIALS

It is amazing how much time we
have saved using Transport's
trucking and transportation
management software,

This is now extra time that we can
invest back into our company in
the form of; Customer Relations
or fallowing up on

new business. In our industry we
have so much competition it is
rmore important then ever to offer
the best services available.
TransPort software allows us to be
3 leader in our field.

TransPort for Windows
The Transportation Technology Selution

© WELCOME

« TransPort for Windows Software

Transport for Windows software is a comnplete solution
for Trucking and Transportation Companies.
TransPort for Windows has just released our latest
version specialized for Truckload Carriers, LTL
Trucking, and Third Party Logistics Providers.
TransPart for Windows also allows complete
integration to Quickbooks Pro 2006, ACCPAC
Accounting , and PC Miler software systems.

» Our Mission

TransPaort far Windows mission is to bring affordable Windows/Internet based
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Order | Detail | Biling Infa  Cariiet Info | Check Calls | Frint Rate Confimation | Pint Quete | TIR | Comments | Maintenance |

Payable
Carrier I |DANA TRAMNSPORT
“end Code: IDANANJ I 42 I 107
Order #: | Date: [n0/a0./0000
Tractor #: I Trailer #:
Drriver: IJ oe Smith

Qrigin IS CJOHNSOM 2 SOM

egment:

MSF|STLIRTEY

AAMT

: _>IJ
City: [STURTEVANT st 4
Pl Date: [0zrin/2000 | Time: 0500 add | R | Delete Bint |

Pallets I

[&
Deslmallonl|EEDF\BIAF’AEIFIE
City: [NEKDDSA
Del Date: [nz2/10/2000 Time: [1400
FalktsIn: [5 Pallets Out: [ 5

Miles: [ 134] PAMiE] " 5145 Linapau | $194.30

EvraCharges | $0.00
Total [ 319430
Total
-l

Carier Comment:

Pallats Out: |5_
St IW

Estra Charges |

[ Description | Units | $/Urit |
|
L &R ¢ http:/www.tpwin.com/
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Microanalytics™

"a unique kind of sensory company"

20114 Lamar Drive a A
1D ot srs | e (512) 210 _ Sensory-Directed Odor Analysis
— Microanalytics - Home Page

E

Multidimensional Gas Chromatography-Olfactometry Based Investigations
of Odor Quality Issues in Packaging, Consumer Products and Human Environments

Press Release

New Book with
Microanalytics
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