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Abstract

“All roads lead to Rome.” Because of the developing of transportation, we usually
have a lot of way that we can pick to reach a destination. With the choices increasing,
which way should we choose become another problem. There are kinds of route
guidance program in the market. Whatever “pre-trip route guiding” or “en-route route
guiding,” most of them use the length of path to make a decision. However we can

usually found out that the route it provides always in a traffic jam.

To solve the problem that traditional route guidance programs usually pick out the
shortest route but not the best route, this study replaces the spacing cost with
traveling-time cost to build a time-dependent A* route planning system which can
match highway characteristic. This program based on A* Algorithm and uses VD and
ETC data as data sources. It also contain time-dependent backward algorithm to fit
different travel planning demands. Users just input origin, destination, and expectation

departure/arrival time, system will output recommend route and total traveling time.

This study verify that A* Algorithm can limit route-searching direction to find a
satisfactory route within a short time. While the road network coming huge and
complex, it can efficaciously saving calculating time. This study also verify that
backward algorithm get the same result as forward algorithm, though backward

algorithm take more time to solve the problem.

Keywor ds. the time-dependent shortest path problem, Dijkstra’ s Algorithm, A*

Algorithm, the backward route algorithm, route guidance system
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T BE( A BL) B BE T o BRR L) AUEACBET] 7 & B 1 R T S AR (T
G BE i rfRf(label)) s P AP mARFRIL F 4R R - S B - RBID 0 Ao
Py 77 @RS F 3T & 80 - BB o Q & 57 & #(scan eligible) &
Q\,L-g: £ omuT {'Fﬂ"”/{k{%m B0 g F’ﬁ" JEw B ﬁ%
Sep 1: Initialization: Seti=0;Ly =0;L;y=Vj#i;P; =NULL
Define the scan eligible node set Q = {i}
Sep 2: Node Slection: Select and remove a node(i) from Q
Sep 3: Node Expansion:  Scan each link emanatiog form node i
For each link a = (i,))
if L(i) +c, < L(j)
then L(j) = L(i) + Cy; P(j) =a
Insert node j into Q

Sep 4: Sopping Rule if Q =@ then STOP otherwise: goto step 2
15



TR FfE- - BCERER AT R 2 L &G A iz i 12 (LCA,
Label Correcting Algorithms)* %353k T2 (LSA, Label Setting Algorithms)
MR 2R AR A BAEREW Y #5387 scan eligible node set s AL i
R o & BT ZfriE Boin™ 58 e T o neiRfRge i3 1 (LCA)E Hhie ik W2
(LSA) -

(1). #3222 i (LCA)

LCA #p % >t # i L3/ (dynamic programming) > 7 &*L A& 2L} &5 A

TR EARS A ARG R AR 255 & f i Bl(negative cycle)
12 Bellman algorithm % # % > B] 2-4 5 Label Correcting Algorithms /= 47 1] °

Ay B T TP QR T Mk & BR(F FEACEE Az F Q 5
THERFE SR FRLQY BN - SR RAMI AL N DM F
% ALy +w(i,f) < gy BITLAT& 8L | B4 Loy = Ly + w(i,j) ° LCA %7}
G Bhenst AR FGR 5 7P R # (temporary label) > E £ Q 5 3 & 0 A T
F 8 BhendT R 4R 2 X A fR 4 (permanent label) ¢ LCA # & {7 F| S ER T >
- TR R FRBEE AaAeg S Bk EEL T o LCA ¥ it -
¥ 5 B BB [2 R 42 (one-to-all shortest path) - 72 & LCA i & # 2% :

AZ 4

Sepl: L AEEO L AAHEFFHI B L S Lg =0 Po = NULL >

o

ZiACEE O P& B WK 5 WM LG =00 o

Sep3: PHhEEEifpkadi B DAL L R
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Sepd ;& B Ly = min[Lg), Lg +w(i )] -

Sep5:° FREQLIZBLE KNI FBBILELESEE BT Sep2-

1448021, =0 P, = NULL

2¢%Fm
3EARBOFEZESS
Yes
QRBAZEAL? <
iNo
IESQPBEHE i » BHES QBB
2.:% & & 25 | Acurrent node

4

AL =L+, ) Evaiss] A ake g e

- Yes
L) <Lg+w, ) ? >
No
L. L, =L;+wd,j) -
2. Ry=i

A

H PR A B BEAR A KA R

4

R

¥l 2-4 Label correcting algorithm ;i #2 ]

(2). thsek W2 (LSA)

LSA w fF 1 £ A B iE & 1 ()R 0k ek h 3~ (BB SRS & 5

PEp o Bk RIS A B A AR S R (F S PSRRI R AT

17



EEARI ZERIP D R PR ERERF - XY g BEE TR
AEENE T T L SRR SR TR c HEAB TSRS D 0 FREFR
R RiREE o Bl AT RARRARILG & {ATZORRR o g2 Wy
FOTEAS A G PR g g TR R L R R E ] F
SR P AR AR 0 2T P A28 S Bk EE T o 1 R X ER
(permanent label)¥? #7 ¥ 1% & (temporary label) » & % #-7% #4 »= (7 pF & & /] e &
Bhd MRS I RARR > BRI R R AN F RAS T
ARARR > RAD T iFd ACEL T E B (TR A D PR T o

LSA ¢ & B ERLZ/FE 201 & £ B & 4% scan eigible node set p £ A
3T REHEL o LSA R KAz ERID 0 F B R A4 R
#pF o iz FY 0 L - - REE DR 42 (one-to-one shortest path) - LSA £
R EP RE A ML BB ILRY auF % Dijkstra’s Algorithm[11] 3% 2.4
oS U
A3). THse e 2 L2 (LCA) ~ thie ik @iz (LSA)

LCA fr LSA % I s B i A &0 Az gh S ALK 5 00 H i & 83 A3

SEA S ArB B E TSR T M B A IR R o BEF RS

BO EIE R ATE A A PR 2 EBIRILZ R < LCA & LSA 3
At R R Y E PG gh s o BT ac i Bl B BE S o LCA ¥ &
21 (FIFO, First in first out) s 4 » AT 5 1407 E P figdegheni ghie

Firs o i} P E R RIVE B § e f S A frdcmRE ) B2 W

\

vt

LA AT LSA AP EE > § R H IR hE B A B

'

T

IR SN S

LPERAFSER b o LCA PFRFAFS2R 5 0(n®) » LSA PFRAFf2 R 5 0(n?) ;

o)

L LSA BED S BP0 o FA G R ER SRS RG] K SRR

18



AEFEFRSL < FEREN - FE e RE L o PR

¢?§o

24 Dijkstra’sAlgorithm £ A* Algorithm

24.1 Dijkstra’'sAlgorithm

Dijkstra’s Algorithm 3% %2 (LSA)sh- & - P o F£f3- - @i

/B 3T % 12 Dijkstra’s Algorithm % 3 & 5% A#[1] > PFEF LA 5 0n?)» %
L AR AS AL DFRT R o

Dijkstra’s Algorithm e/% & i 42 4= B]2)¢ #73 & 8A * 3 B & & S{rQ :
BE Sk TIpEDEE ) AR Bz R 6 BE Qi T ATy
WAk L pAhR i E T S ELE £ 97 S %) PFE P = NULL;

AoB O e ALy =05 H 6 & Bt pF R L0 5 & 5

A £ QP ER YR ML I | B P S RIE L QBIIE LS
TE L RTAF L & B AR PR o
AAFRE > B PTG E BEERE

EXPEOE G - BERAFERED
BLEQESIELS NAXESMR( )Y B 5B D

- SR PSR SR IR KA O P B 0

Fd AcBL O Pl &gk i B CERICE &R(,)) 0 BISF A 5Ly +w(i,j) 4ok
PR FLGE AT AR O M AL )R D ] BRI B R AT
B 1 L(i) +w(i, j)B~~ R ﬂ\L(j) o B E R L(j)i\)%';  hif B jAe 8 O | &
HIOEE TR RS L £ 1

2B W KA B B R A AR B QAT SRR TR

%Jmﬁkr\’ﬂﬁ}/{;"&r%&x; I?é—"—

A 7 4 -
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T % Dijkstra’s Algorithm =% & #H A
do it
Sepl: = HA;P 7 FBEA XA BESLEST{Q: f & Sk e RS
BEE ) AR R R RE S BE QR T AR ETEEE |

PR AT HELE S

PR
Step2: FLABOZAAKRR pELEQY BT FE S X TABHO2
Pioy = NULL * 3% ®A=8 O chih 535 (78 ALy =0 £i=0; & # %73
§EL PRLE R (T ALy = 000 Py & HBE I Db PFEEE T(D) 5 477 i
2 H8L hE L o
Sep3 : LATT@) Y #7F 5 YRR & 82 Ly = min[Lg), Lgy + w(i,j)]
FLgy+w(i,j) <Ly BIPGy=1i-
Sepd . pEEQY EHLG B2 HEo
SepS5: FHEBjEZAARR pREQYBIRESELi=0
Sep6 - Fi =D TiAzBO 38D 2 BAERIT 0 Lipy 7 B (T A A

Fi#D > Plv 5| Sep2 #Fw -

B 2-5 % Dijkstra’s Algorithm 77 #%. 1] :
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B TR GRS RREE S
ELOK T ERABNBES )
ELHOK T HARBABNEESL

v

LARBOHKAIGZE > BEAOFHEEZESLS
%R ABEOZ Py = NILL
% T A EE O BB BRAT R AL o) = 0
R AP A 8 B R B BARAT AL ) = o0
A 1=0

v

FHT (DFPAESREF BT
Ly = minfLcj), Ly + w(i, j)J

v

BEASQVEZFL RN B

v

LHE R ARAARE BRSOV BEERSS
Bei=]

g = 323D

=)
7

v

# 202 L B D2 ¥548 PP A ik s 48
LBy T INIRAT B A

® 2-5Dijkstra’'s Algorithm s 2.8
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2.4.2 Dijkstra'sAlgorithm # &
Bk AL S A 285 Fo BEBCR 7S X eRIATT
e

£&Q

NULL FALSE
NULL FALSE
NULL FALSE
NULL FALSE
NULL FALSE
NULL FALSE

F5S

E£E5Q
(») 8 | BRATRA PR
20 8 NULL FALSE
NULL FALSE
NULL FALSE
NULL FALSE
NULL FALSE

SEATRA | g | s

@ A0 NULL  TURE

W B & 5 (A, B)

22



£&Q

A

c 8 FALSE
D e NULL FALSE
E oo NULL FALSE
F oo NULL FALSE
E5S
RS | BRITARA | LIRS | FIpEE
A NULL TURE
B 5 A TURE
£E5Q
B FALSE
NULL FALSE
NULL FALSE

FoS

%40

D 15 E

s

NULL
B 5 A
i 8 A
E 11 C
F 14 E

23

FEahELA

A
FALSE

FEAHEAE
TURE
TURE
TRUE
TRUE
TRUE



d e el Fr i SEED AR B LS 0T 2 L FE

i
?‘04-
o

FAEETE B RIFE B R AT

AO.

E5S

TR RIS

NULL TURE
A TURE
A TRUE
E TRUE
C TRUE
E TRUE

2.4.3 Dijkstra’sAlgorithm =47

Dijkstra’s Algorithm 8& i K15 & i f2 > & 8§ BRIk ~ FF > L1 ¢ 2
FHIEEAEFI QLD 2 o blde D g8 4282 L 3 2 > Dijkstra’s
Algorithm ¢ d ABEF4d0F v 6 A 2 7 PR B L > o5 a2 A H i S
w o #8 @ Dijkstra’s Algorithm gL 8 % 3 B fr*7H &L 7 LIFH I ®
BT 0 FERCERT Y SIHOF DBk B 0 g BhepR T R 7T R L 2R A
PUREERAT o @ b IR BCRER AT 0 BT (sub-path)s & 2R B ECEE T o
244 A* Algorithm

Klunder and Post #* 7 Dijkstra’s Algorithm {v 6 f& 2 5 LCA » ™1 7 [F &
* 7 (A* Algorithm {= preprocessing “landmarks”)~ B § o 305 o #{e 7T F S 1
FEd A 168 fEAk A o F 1Tk % 3 AT bucket of queues W G HER & Be
#& 4 A* Algorithm > ;% § 2L 3 OREF guF 8 £ [7] o A* Algorithm ¥ 3 *z‘fﬁ

WEFF - REFLEF D o P gBT 0 AR 2-6 YTT o
B2 A* Algorithm ¥ 7 »2ig | #0& f#f > L&F I L KTy 0 BRI

% &) WE R - "/T‘ #3058 b > A* Algorithm % 41 % Euclidean g s o) ¥
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MELEZBEAR T SRR Ut T L ERT - S 8hanikdy o

57
"

\‘3

MR T &2 F RILF L Km o

W 2-6 Dijkstra's Algorithm(z)#& A* Algorithm(+ )% §# B+ &

25 kP EERER AL

251 PR RERENE
RAREDIEAFRBRLER 77

e GBI R T M BB TS GAEEPFR A G R U7
Bp ok mpE R IR e o B A€ L F T R ik pRLR

HECRREFAEY F 5478 0 4o ! #2345 7%(DTA, dynamic traffic

BefLE (R o ik pE

assignment) ~ 4§37 4 (network control) -

po#F % H 3l % ti(automobile driver
guidance)4; 2 .2/ (ship routing) ~ #F7;% ¢ (airplane dispatching)
Chabini & £+ % » & Pl & &R T B 48[23] ¢

(1), BoPoie o B AT B> & A (Boimis /5 B 4E) 5

(2). B BB ALPE - 5 A

BUERAL S 5 G D R

(3). FIFO B £ non-FIFO §& % (FIFO if i 1 V(i j,t),t + d;;(t) < (t +1) +

dl](t + 1) » B %ﬁ.ﬁ%-ﬁifﬁﬂ& :‘-‘:« ﬁfufﬂ 37& ; non-FIFO I/';"»‘-‘ [ SR g b

AR TS T

25
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(4). BT vFRE
(5). AR Ed FAPFE
(6). Bupisziza A 5 FHca @ -

5(5) ~ (6)70 P AL 5 5N o PRI BOmER T RY AL (R P A AT S 5V
AR AP R SR G AR AR BRE - VI B HRR
(time-space expansion)# 7= = #% i B 4 0 B BL3w (7 A L BF oA v 0 fEAEATA
RPEMBRE TR > ol 2-7 SRS T S BRERTERT,
a s BB RFAG R BREREFRFF R REA T o L ] RpF R
B AR o 4o 2-8 - BFE U KRB AI R LB I NFTAL A HEER
Eﬁ*’%UﬁSﬂﬁ%—%%@@W’W2+ﬁﬁ%ﬂﬁ6%@?ﬁﬁé
1440 & FAL & % - B R &Ygg4 17280 £ Fofd » $3r FALE A2 4
DT FRA ZAS B, BRETA SRR R

t t,

1 8 12 18

8:00  8:10 8:20 8:30 8:40 8:50 9:00
B 2-7 AR B FTRER W 28 B FIURE AR TRHER
N EFARBR AP > PR BROFEIFETRS > A&
BFEFRBREFEZT AR 5 EEF R T AR R SRR
R R M BB R TP R B X FIFO 512 o H 8 f Fl4o T [24] :
1. BPBERAAFEZ 2% Bt N MBS R o U LB
FlERIET - ?Jj*ué'jx CRCICE i
2. A A FEASEINELTSBEE REFEHYFLEE

BEFEZE SR SRR ERE Y PR o e R B

26



3. RBREREARERH - ‘1‘5’3 # & FIFO ix 2 ;
4, FRBEERELFALZTFEFIFRFREP ¥ S5 E@RIT; Ra -
SR EE L R T oA E R T OB ERD -
252 pPFMHERERIEFTEZ
kR pEM B CER ST Y 2 % d Cooke and Halsey #7 7 [25] » 8% #c O3
Bty to + 0,ty + 26, ..., to + M6} > 12 Bellman’s principle of optimality[26]%
Bohibie Sl P ERREY F - $ I ek R EIE o BT - &8k
I GE R AT R + MO PIBRE >ty + MOPFER e (7 L m L% o
PUUF B R N (2-1)ike T e L R AR S 0 [16] e

fp@® =0

ﬁu)=Zﬁ*ﬁuL@ﬂﬂ)+ﬁh+gﬁﬁﬂfmi=1J“wn—1 @-1)

B gi(0) 5 BB (L )R e F R

5 (1) = 9i; (), if t + g;;(t) < tg + MS
YRS oo, if t4 gy () >ty + MS

fi(f): PER td Q28D RSk (TR E2 FliEsee D B
_‘@‘F?\l—’: °
253 kMW ANREREFE 2
fi# mEACEEO LPFR R B0 TV B & BE] ek b BT R T PE R L EL(D )
BRI B P H B | R QR ERE S firhE R RRF 0 A
¢ TASEE B b BRI R FERS o B() % 1} AT $ 8 | B

FE B REARARE L RAT

27



£ = {irerél(r}) Itglfrll (t + dij(t));] +0
0 ;J =0
FIFO i% /% &> Rf2 B Pope /S B 35 G d fL B e 7 ohps 40 SR R 22 12

3
HFERCRAFBEIEPEFETAFRREAR o AEREAFPHEERT T

\31;\‘ :
£ = Iilg}gl(r}) (t + dij(t));] +0
0 ;7 =0
26 %

2@J§@&@&ﬁ?ﬂiﬁﬁj&%&ﬁ’ﬁﬂﬂgiifﬁﬁ%@

?
s
fiiag
®
%
3
ks
=3

WAL PR F R R K E AL R B G

PR FRTERAEIE EWAREER TR 0 X B RS BR

o S ERARELFTFLLTA > BRERAFRE S &L B 2

{Eé2fod %?.%Péﬁ%@;%?]ﬁ}if PROEFTHEE S BRERERE IS L 4T

AR FFRT AN PR e SRR EFTEIE > B Tpl
fs 48 7\ (backward) & &85 /5 B 4 | 257 -

d A FARAEDS N REFEA AN REREN S R ER A
By o PREFECHN B EREFEFTHFFE S > 22 208 -3
FERERT o RTINS ER T R RS R BRERARER Y AP

PR R S B I R S R AR YR
28



fo ik 15 4 BCEE AL Ao T b SR R B AT s BB 2 S
PEPFRFREOFRT R AN SN ERISFEZ O BN E

B EAERT L PRARECREFET NS FEREL @) R ER

amy

Frasd Pl p o > B LR ) ALV FA

|

N

~ o

R FTE T AR TR R REEEL S
F OB RPEM BB SR AL 5 2 LCA fr LSA 17 5 B SR AI A A 27
Bente G eto hFEy P T E_ A RERRF e 50T 1 Dijkstra’s algorithm »

4

2 TR RSN REFEE R ea A is g
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“4 R“IE‘PFi%’f?\’T

S
o+
=
E)
%\A
(\n
bt
-
or
T
N
N
o3
H
L
(=
/

Voo

SEEFIHORBL TN T R AYRSRY T L. o
SR PR3] @A AP RE L RS AT > FEf#1RE - 5L
LRI R B L BRI TN BRT IR R FA I FRFT
FL2 T FR e o R BT S AR R L R RT3 SR A ER
PRRF S R TR o R SERY AN B LR A AR O IR R 2 R K e
Fog e R A R TR AR T R AR G B R R
Pz 2B EfaY o AY/FE 2 i (PP { S pRIT TR A2 A AT
F5m 33 HL MK EEI2ERFLE WP AT T Ao drid A g
BB ) A TSRS 2 i o BT KT 4B
X FF P FRAARIT N FERALHORERT R > REFEEANER
R E R FRE R A FTORT 2 R R 34 S Aa
TACR R B R0 R B PR TR ER S Sk XA R B
BB RN FE P E TR e P B AT AT o
31 GREFEFTHELFTMRS
TG G BB FE B S B R B T REA (T S R A
B ELE R 0 T F R AR (7R TR R B8 R B R TR (T S BB
Fade AT OREFF:RNEFE R - LEREFRE R R
P AR TR KR S Mg B 2B 2 3§ 1R B (Vehicle Detector, VD)
Lo i 5 T T J 7k Si(Electrical Toll Collection, ETC)ifte % 3
# o VD g g R R BT FERE > VUG E2 RESHTHR > RaA

VD s g > w BenFoR e 2 BF X8 FRAEL ETC 4 el
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FERWE > R ETC p# 7 EE & B f 2 ETC Jx

U DT b T sk REARCE 0 ALK BB R

v
DT

TS

EARR TR A IR (T L B SR A e

W 31 % iFp AR T R

FoaoaBEMNKRRJ BTN TF LB VD REFOFA L D R
g PP g pEag 5 > &5 BLER(Spot data) ; @ ETC #7w & ehp| E 14 fe —
jR 8 S BT bR AR B PR BT 303 50 L3 B K (Space data) ©
® 0D ﬁ M2 B0 FREFFTHRBAETHERE  FEARTHD

'i—\!"' ETC " &E’&ﬁ.m‘xfﬂfﬁﬂwgliib?ivv

*“)&

I )
FHASFEEEHE R R
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3.2 A* Algorithm

3.21 A* Algorithm & it R

i

A Re i 1 PR SR E 2 0 AR ARE T 0 AT S8 v s ek
Tdh o AAL T hETF SBEA 4L F 0 3F SRR o A0 R3e® 22 ¢ Dijkstra
Algorithm R BLE — & 3OF D328 > T F At BT 5 PlE 2 a2 BEELT o

#2 @ Dijkstra’s Algorithm #46%F T - §gL¥ @ F T > v b 1 €
B¢ B E P hdoH o § B R < BF o Dijkstra’s Algorithm { % % A% 3F 5
[ SE R e B R s R

B Eog NS A% Algorithm £_p 5 2558 0k ¢ RO BB TR
AL P3RBT o A% Algorithm 3% 36 — & 7R o3 34 3% (Heuristic Estimate)
A AR B E Yt i g o B Rt U & BIEEH 2 e o R
CHEEF L G RRE B P RERT R ITEA T E L
#2.¢ Fv % 1 Dijkstra algorithm # > A* algorithm s F /F & ¥ 7 11 2 B HH
ﬁ,\gﬁ;’f’r;gﬁ]:’: vom BARF R A A BBk kR FE RL B F = £ 17 o
12+ A* algorithm /> Dijkstra algorithm et # 2722 2 3] o # 305 4= ] & 7

foedl (TR B R T B @A 3-1 & FRE
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% 3-1Dijkstra’'sAlgorithm £ A* Algorithm 32 ;& & - &
Dijkstra’s Algorithm A* Algorlthm

F

§Ed

by

|

o

N
§

™ by

€4 3-1 7 gt > A* Algorithm eh40% F & T 7 4r Dijkstra Algorithm
EI2BHF > KA A* Algorithm s F @ B P AR E »ck P HF L% £
AR R o BE2RA* Algorithm & i € T PR AP I 2 h 30 A
RRHAHREAEFASI LA E o 2 FRESEEE R S ATE
BERR AL RS i BRE S .
A* Algorithm &7 2 3% 4038 (3-1) ¢
f() =gm) + h(n) (3-1)

g(n) © jEASBET] P A & Bh N chEg
h(n) : FEiRI P % & BL N P35 B eEEAE
fn) @ B & &8N anE Ak

Bo|- BeEdcB 3-2-422L % Oz% 52 Do% 2 Dijkstra’s Algorithm :& & »
JEABE O B & BE A et Lt A 5 30 | N EACEE O T & 8L B e Bl & 5
Flot e dPF O BhenT 5 & BEPF > Dijkstra’s Algorithm ¢ L 4e » &8 A A*

Algorithm # £ & gEaf 2 & > 5 %4 ¥75 3E § BBz QL onped (7 5 J0F T
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PEEBhehY B R RAEE S v § 3wz Bk o FU AR B BEB L AR F YA
2o (e £ 4§ P8 D B {s 0 B Bheh ANE A BBt A gk T
A* Algorithm ¢ L R-GBE B 4c » T 5885 4ok 3-20

B D
®

W 3-2 A* Algorithm 4 &5 %
# 3-2Dijkstra's Algorithm & A* Algorithm §& 7538 3% v g &)

Dijkstra’s Algorithm A* Algorithm
D B D
. ® o ®
5 =
A o) A 0
o ® o———9
3

B9 h(N)i ¥ A* Algorithm s = 2 5 F T BN

l1.h(n) =0
% I >* Dijkstra’s Algorithm » ¥ W & i f2 5 #F p £ -
2.h(n) < p % & B33z BLEDFEAE

A* Algorithm ™ & & 2 5 $6F P & > h(n)d%-] - F FRARFE o

(O8]

ch(n) = B % & BLT| 3 B ehiE

A* Algorithm F45=x i f2 » ¥ 2 f B@EH 2% -

n

h(n) > p a0 & BLT| 37 BEePfESR
P EFRDIRERS ) EFER R
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3.22 A* Algorithm %#c% 3+
AP RiER - RPFERCEE LA SREITR 'fﬁ%f’:f'\’ LV S
P AR AN KM R Sl RIUFE E R AR 2
FRIERIREE S A B ERAER i3 20 BFLEZFETF
PR 2 g AR o
i P& Dijkstra’s Algorithm e & B48 > /7 5 /2 ¢ p AcZLF 45> 7 740 »
TR Y AR TS A RSB BRI TREE S AL o ARd do b At
Dijkstra’s Algorithm 13 &F = ;' ¥ & 2 » > A IFF B P AT o A7 F
%% A* Algorithm » A4 g B3 (72 A2 b o 51~ TS BB EL2 B ORGE
BiES Sl AR g 3 A BEE SURHIT S E /T 0 A B2 Y BEL e 0 B
AFEHFFIP P& B JERF ARG DE B JOF B L RARK > 4o 3-3 0 AdE
AT W RRAZE S 2 F X 2 IR HEB 2 e &
B BT AREAIEFEFRT NS D L PR ER T o PR SR AT
1L g'(m)
TG ER2. Rk AR B R AR (TEEHLZ g(n) o
2. h'(n)

2 i B4k iR 45 A* Algorithm ® T Euclidean distance | BEZE[27]1F 5 3= 15 4§

A 0 H o BRI E SN 40T

h(n) = G X /[(node.x — goal.x)? + (node.y — goal. y)?] (3-2)
He o,
G: T AP (BEY) -
nodex : T AFa gL X B o

nodey : T & EhenE R Y B o
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goal.x : sz etk X & °

goaly : BB E Y @ o 1|l d.
o g S EAL NN 7 R R B AT ) L::zbh(n)fuﬁﬁ;'%%é

R AR AR A AT R () = A(n)/V o

® 3-3A* Algorithm #F LB 5 L W

W(R)RIBEFE I REZ ZP R
B v AR 0 M BCERDR AR ] R e b ER T B 2
BREFRERAFES SHNBILFE 2 A L 5 > & Daganzo #P
A FIFOR T iz wde; N7 502 0 & 5 B2 E A w4855 B ei o i 48
Tie FfRIZAE A S N BB TR AT 0 F 20 T AR[28] o P iE AT
79(3-3)~(3-5) 4 77tk P 45N BB R T R R L EF R (b = 0)F 40 B

fl’i,%!:' O j. ;Zﬂ!:' D ’ %#‘5" ﬁ—%ﬂ,{f_{D, in, in—l: en l2, ll‘ 0} ‘\‘ (3 3):&’&
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min{ED,in (Ein,in_1<- iy, 11( 0,0 (0))> )} O

for all sequence {D, iy, 1,4, ..., 1, i1,0} such that 8;j;j—, = 1 (3-4)

FIFO Kz i¥ # i 7 E;j(t) >t and Ejj(t)increases (3-5)

Ej(t)s @ pr Sfic 57 p PP LARA )} PF& gL | TR E, (D)4
TEE BRI e (UF i b e BN KR RfR L5 (34) S (B-5) R o 65 1
AN A TR 8y = 14 7 K E B ST E BT F BRRERE

7 (3-6)~(3-8) % m B FILIS N B BRI AL AR O I & AR
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