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ET ACP AFERMIRAR (BRT) EITEEEERS

PR T YA RENI GEIRAEZD T ORAAE L TR, BhEi

Ve B AT, ARG R S P E R A %, bR B BOR S R G TR
AR#FFEL, dbst 100190
2PTMITIAS R gy, TN AT A R i BB R E B A R A ], T/ 510000

B E: MEWMTESMRRE, ACH RS H B, KRR A TS R AR AT ) R P AR A IR AR
PUEAAL (Bus Rapid Transit, BRT) I&EHFEEATPUE A, 1M MIs s AR TP A8
W, S YA PR RS R A R v AT ) TR HE)T I R A A IR K . AR SCLAACP TN
85, 456 MBRT AT I AZ ARSI 20 A7 FISPAT AS 0 4 B R RS R, WERBRT VAT 128 45 B
A4 (Parallel BRT Operation Management System), SEEIBRTEFFEA.LXFuGE . vhEZER
VOETEERL . B O ZERURIHE NS B R S . R SRR I U A R A AR T N 2
A&, DMEBRTHE B AL LN s ) 8P, Wit . KENES). BANH SRR K FAE 1)
NS BT VPAL . CCGEERICAL s DRI I &5 S SIS ENBRT I S iy I BE D BB S . X R A nTli 2 )
JHBRTAE M H . R, T, B2 BE . SERP RS @k, ) JHBRTIMIE . 224, =k
A FERRAEE R o ARG ORI A T M L ORTEBRT Y H 4 B

KEEF: YA (BRT), ACPHE, “PATRSE, o8&, Aaelii, b

Parallel Bus Rapid transit (BRT) Operation Management System
Based on ACP Approach

Xisong Dong*, Dong Fan®, Gang Xiong(Corresponding Author) !, Fenghua Zhu', Zi Zhang? Yao Yanjie
!State Key Laboratory of Intelligent Control and Management of Complex Systems, Beijing Engineering Research Center
of Intelligent Systems and Technology, Institute of Automation, Chinese Academy of Science, Beijing, 100190
Guangzhou Communication Information Construction Investment and Operation Co. Ltd, Communications Commission
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Abstract: With the fast development of urban economy, urban traffic demands increases rapidly, Bus Rapid Transit
(BRT), as the transition traffic mode of the metro and traditional bus, can alleviate traffic jam, reduce traffic cost,
and improve transportation quality and efficiency. With these advantages BRT becomes an effective way to
improve urban traffic status. In this article, based on ACP approach, Parallel BRT Operation Management
System is constructed, which can detect the quantity of passengers on stations real-time, traffic flow on stations
or at intersections and queuing length of vehicles on the road; to provide short-term passenger and traffic
saturation prediction in order to timely arrange transportation management and relieve congestion; to assess,
improve and optimize the emergency management of holidays, events, accidents and other emergencies; To
improve the quality of real-time scheduling functions based on the measurement results detected from videos,
and so on. This system has been applied in Guangzhou Zhongshan Avenue BRT, which was applied for BRT’s
monitoring, warning, forecasting, emergency management, real-time scheduling and other needs, to guarantee
Guangzhou BRT's smooth, safety, efficiency and reliablity.

Key words: Bus Rapid Transit (BRT), ACP approach, parallel system, operation management, intelligent monitoring,
optimized scheduling
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BEE W AT A N PG RILAD A4 )2 N, 5 TR 3 vl A2 e it H ™
FERIAE AT TP E ARG G MR R S AR YRR SR A ) . 1K) R R A AT R AR
Il AS T ) AR AR AR [ 1] FUEAC I B A IE RN PRI, HER . e A, (HREE N s S @
JE A RN % [ i pee S il i PR T LRI TR 1 32 N o R A TR 58 R R RIAS f RN R e 25
HIREm, 88 RAG, RS K 2, fERET 2] TG, P/ %Z(Bus Rapid Transit, BRT)iz & RFEFE
EPEA I, AR TEEATIE, 80 2 A A0 n] Fra R R IR, 2 YT Bl b TAE SN R el i <8
T8 ) T R HE)T R — Bl A AR, A i A SR AT IR S5 KPR T Al AR IE T 2 —[2-4].

BRT ZFHIMC AL H AN &R e Wz S 8, DIl BRI AR EA0s S AR A A0 T iE
B) F, PREFPIE AT H R A8 A AL RGP — R R . PO A B S s RS AR
W, CESTEW. . k. ACFEEMRRLERAS (TS FZ2AHNE, BERAAmIES
R 255 R SE[1]. BRT S KA HAAE TR AL S HE AT A iz B S e g g LT, A2
dT /DR E R, $e b @RI WA, RiEtEm . @5 rELE[2].

H 1973 4E 4% BRT T ELVUZE B B 5, sibILEs. Rib. Pl Kz m S Aaus 7o i 57 4%
Hodfe ) Pk BT, A RS R 23T KB T BRT . A 1E A E 2 (UN-Habitat). tH 54247 (World Bank).
b e AL (International Energy Agent) LA & [H 5 23 JEAZ il I & 2% (International Association of Public
Transport, UITP)55 [E BRZH 23, HRKs FLATE Ay fift oeadif 117 2 L A2 3 v it PR A P 07 5 FE AR AR v 1 5388 R i 4%
[1,5-6].

Bl A 2 5 I PR R RS . A ERE R A AEVEAKCOT IR R, AT RILBI A S, Ik AT
PHERL H 287 H o AT 56 UK R Rk 117 A8 380 1) A o T A R 7 v I BURT R A B FE IR 1T 2
AR IE, HET —RIMBAZIERESE. TEZE—% BRT &——ILit BRT 1 54k, T~ 2005 4 12
H 30 HIESBAIZE . Hil, c@&RAEEN BRT ki dent. 7N LA [7-11].

fHE T BRT ATl RGEA G S b, R DU SRS ff S8 F )0 5 R FE AR AR A R 2 B0
RIS PR GE T B AR IR I AT, ANREWE A3)SEEL, X EHIZ) 7 BRT 12 H & B AL 46 1
W, Mg T IO A AT LR R . BREASE S S, TCL, BT BRT A& s
TRER AU A B A, HRresh = A3 F B, I AN 2 S8 br N 7Tk, 75 208 I E e A
7

ACP 15 NRR K E AR RGN 12 B e it T — 400 B . BERaH B TR, e,
NN RREESE S5 IR 3R, SR AR AL S50 R s AT L & 10 77, 3 5 5L PR R “ S
FINT RS, v LUEPSERR RGEME AT A S B e 75N T ARG Fal i o 5 s a0 A S b R 4% 2
I BRI BAE R G 2R S A TE S S50 P IR AR SE T AT HAT DAL SE B R 48 145 1 B A
HR D AE IR H G D) K A2 [12-15]

AICLL ACP 78S, 46T M BRT CAT HIAC B ARAR I 73 A FPAT S 10 45 B RGeS i, ikt
BRT “PTia’ B & L R4 (Parallel BRT Operation Management System) . iZ &4 0] L A2 ) T3 7 BRT
RN R, TN, NVRE R, SERR SR T I A SR, AT BRT Mgl 24 AR ] AL
AR .

2 BRT BI&EXKKNR

2.1 BRT HEARARER

BRT J& 4Rl ik R G0 il R T4 Ge i [ A AZ FISE R Bt IR 457K 1 J5 T BRI — Rl e e A S iR %S
AIEE, BRI A RS E A KA. ZORe A TRMATREE, St
HEERZZ RS, B AECIEHE AR (Intelligent Transportation Systems, 1TS) | izB H 2RSS 25 6 My EE %R
(UL 1); MRS ACE B, EEABEZEERER. P, R, 67E. W, 24, RIS
[fi[1-12,17-25],



LR oo oo oIIIIITIIDIDIIo-T-zC
_MEFE TS ReIR, vidh, RERED, iR
E/E ]
| AGHEL, AP LR, TG
- RUFIIRAEERSE, G108, 2, T
AN ETE, AN E R

e FE
______ AN, BihRAE
™ M BRI T, T ]

AT S WA 5 B R AT
Mo (e TR
R SCRTA, GE I R

B 1 BRT B2 sl 40 S FL AUy f5
2.2 BRT KI5 S AL E

BRT 2% w4, Al LLER A NIRRT, IRGEASmNE, D s G HEG FERRERELL
LR RGOS, RIS, 18 AR, AR IRMATIE, Ry AR, R ke, B
AT AR, iAo 4%, YRS ITTRNE, IRk AR . BRT S8 2 A [1-12]

(D w24 A, Kz, #emikm

T BRT R KA EAR, HALTHBBL s EMAINE. A L4 HAMESE. H lkFeek
BRAEILHY IO FTREMEAD T BNL TIOR3, BORPE s T8 R AT Bl s, Jf
Bt Tistr ettt (R D

(2) BRI RE . G N

BRT — A St BUA B Bt AT i, BB L AR 28 RIS, ANty 251 2B PuE L 20, PrlAR
G BORAEAR (LR 1D o BRT A LIFEACRBDARY, ARG A I e 4 . e — A PLE LR IR 1)
IS ) R 08 BEA T LLSE 4 1 BRT W% e . BRT BORRIGIE N IERGHR, 88 B E ARBON i, B
DL P IsEitiz s, Wl LR b EIN. BRT Ik JEIR. B8R DL K % (] e T4 m] LA
22 JE T 7 1A s SO 24 1 Ry i A T R

1 FFOKIs BAGH ALK

Bk B BRT

P LTC NRTIA R 5-6 1.5-2 0.2-0.7
IR IS Oy N7 1) 3-8 1-3 1-4
PRI (2 BN 25-60 20-40 20-30
ALTGR]SE TR A () 5-6 3-4 1-2

(3) FEHIBHUR D> Vo, DRI
B BRT A sevt, AEAHMRARRE . RHRBOSCA rTRE s [RIIN & HEAN B D OUoe 5 w4k, ek de 141
B S S IR AN 4, B R AR BRI BRI B TR FESR RN I
BB, BRT B e &ia )y A TRRISE (& 2) o XS ORI aAEE . M d B myk i R
&3

R 2 AR A A 5 A5 R HE O ke Gy KA [12]

CE 2] iy & W HWINAAL BRT HUIEATIE PEFE Y-

CO, (ton) 140.2 116.9 19.8 47 75 62.0

NO, (kg) 746.0 662.0 168.4 42.0 175 90.0
SRR (ton) 49.2 41.0 6.9 1.6 2.6 21.8
2.3 BRT KIZhEeAI1E




B ARAL 28 o A8 R Sl Ik T 2 AT 30 ) 4 194 4%

BRT R A HEL G A 138 )RR E, (R B A THEAZ 8, B MR 2304 BRT 143k
AL RGBT HEMGS, B U LA RS o IXFE AT DL DU /D 185 08 S BB A 0 I RR,, B A LAl )
FARHAT .

VE RIS IR I, BORAMEA R, BT NS FhFn st

PRSI B, MR B R, SN S AR, AR 2 i (n il A LA B, BRT
VE KRB R AL I 72, ] DAFE T8 A8 0 e e iy st v (o SO AAS iy =X, o S AT
I A FRECREAT, PR 3L [ T A AL g )i T S i

e AR AT IS, SRR T S B i Ty, PRIE T K18 A8 Tl AT Rk R

BRT R 4F IR 451 mT DAY 5 20 JLAZ T 0 FA NAZ I 7 A5 4 ), nIH s A A AT Hldl, 28 s 7 i
MASIE Ty, A AT SR AT 7 3, S A SRSl eI T & s A8y N s A AL, PRAE
W RIS AT I (W ] R

ARG I LR IF R, (e T T AS S5 M I T Rl ki

BRT MUK G| T KA T R ANAZE R ) A A AT, i EG b TR AR 1T & R TR KAE A ZE3kT
A ik FKRIE ¥ BRT 460, ol LLA09 | SRk R, Sl A JLAs i 5 ) (1) -+ R FH Ok
(transit-oriented development, TOD) , FZEAILATM S, i TFAALIX, W5 | iy B 1 R AEAE KA =P
AFEATWER PEHTYER, S T AW ARG BB AR, AR T A AR, (R T TR A 46
PR RAPER R

3BRT ZE BRI

3.1 BRT KA

H BRT 7 CL7G PR BL# L) S R D 5, R X BRT 457 1) 2 0 . X ERKIRRIE S
A E 5 BRT N7 ERICBEA, IR T IF 2 A6 BRT BFHEEH AL H . 2001 4, EEESG 1T
7575 %5 (General Accounting office, GAO) X 4 SE KR NATI &5 BRT #EAT 1 VP4l , 1) [H 3258 T (A LS
L - P A T SR IR B2 (23] STk, R H BRT (28 A B TR P08, 1iis % R & 118 A1 L
FRINASTE . 2002 4F, 2 [E B /A FEAS W45 PH ) (Federal Transit Administration, FTA)JFJ& T 4% BRT [191E
WIEFE, 8287 (BRT /mit LREVHL TR S 7)) [2410F904R %, $2 T VP4 BRT /miu TREMISEASE .,
T HESE DA K B 75 B WS B 5%, NI BRT 7636 [ (Wi — 22 Ak RN H 2558 T Big A& fili. 2003 4,
5[ TCRP(Transit cooperative Research Program, A4S WMEWIFTI H)[25] XAIb2E . ORI . BRI AR
I 26 Nk BRT SROIMEBLHEAT TR, S4s T XSl i /E R A SL it BRT Jy [ 2 5 F1 20l .
GTZ kAl {Bus Rapid Transit Planning Guide(2004)) LA It+ GEF. UNEP &A1) “Bus Rapid Transit
Planning Guide” (2006)[7]+ (2007)[8] A\ R 22 A8 UK ¥ 101 H B 7 753K 00T L RIE$E . 188 . & s
SEnhventi. A R . SV, SERTHRISE DN BRT BRI TR S thAh, SRRV 20T
FEHURFIR AL EE % BRT 1275 125 A B FOCHEEORBEAT TAEFE, IR s Al 2 v H 21 T BRT
g2, i BRT S 6 A2 38 HAT # AT RS AR A7 SRR 0 . BRT W3k il 2238 P 2% 1R s . 2
AESRATAR B A ENHARSE, K ITS. GPS. GIS AL EI AR ARBIAF] BRT s 2,
HIE AR B A B, AT E ) BRT WU T EE S % . i L EX BRT A S 1 1
B BRT AHSCHARHT S WA, & BB 2 3k i T a6 W BRT, fiviHER] . 3wAZiL, VL2%
B Wi, PR SEERIEW], BRT AEIXLEI iy 1) M IS T R AP I SEERSUR , RORTGE 1 4T A8
TE R O o

H At 755 H AR 2 30 T A T e 7 BRT (WA ST S N, Wikl iR 2% 222% . PR, M s,
TN A R PHTEAT R DORAE, T SRR, g, iu)e ., P . K2, ¢
RS, KNI aESEss , A A, RJESE, DURNE RIE e, BAHESE . BTSN3 15 br
PO, PRIHCIX I T PO A RS R Wert 3878 AR S5 5 T A B AT & B AR HRAE, Blandbse
AR RN AR AE R AL ) A RS TE B, 11 P 58 2SR Ik i i v R ) A S RIS . SR, XL
T DRTH RS R G ) N AR A AT T 1R L P S it 35 R [4-6] o

W — LIRSS B AT AR SR IEERE 1, JTRE T BRT RAMEMSHIFT. 2003 4, o [E I
AR H AL A R R LS 0 T b PUE AL R G KRR T 47 o 2007 4 “ [
BRI AT T3 K 4s” (Bus Rapid Transit Action Conference in China){t_ i3 JT, 2% 7 (BRT ik
WA EEMY) (Cities Alliance Co-operation Agreement on BRT), b 45 e E % BRT RS0 17 Bk

4



HIEEAL . JE R K% BELL /Ry iR e nl FREE S Il /N TT e T bt it BRT KRR BRI, HIER T (P
HATRGEBRT) AR Y 5 Mok, K RKee, JbnAlRe . BRIl R, Wl KK
o AL AR R R I O AE AR NI A LR T JE T 5% BRT HIBFF[3-4,6-11,17-20].
3.2BRT MZEHE

BRT L& 1E [ N AN 2 3T AT HE) o 2 30 BOARER 52 13X M (2SI 7 30 AH2 ey SEAF () R
# BRT (i B2, (RIE BRT 53808 A A8 DL Bk 55 KA 208 7 564 77, (il BRT iz & 3 2
S| IR N e

BRE I ACAL T B2 BRT PR s 8 AN v Bl (1) SCHESS 70 o (H H xS T BRT B9 24 h /e
RIS %, Wide BRT k& K. BRT MBI BRT 1 LRERAR T ZWFFE 7, X BRT
(A e A2 RN AR AL TR B 7 T 50 B S AN A2

ANV E R AILATEAN R IEA . Ttz BB TAEZ —, S AILATW AN BB 4 = A 2
Jr AT B AN T80 ARSI A R O, WA R AL IR ZERIBG . KRR R4
I ZIZR AL, KRB A 2R AE . B IESS AN R BE SRS, A AAC RGN H AR ek 4L
M, DASAHN S PR R LU . 5 AZCHIL, BRT RA MM L HEMER . KERALE
Wiy 5T EARSE A SR, @B A THIE AW 5l AL 2 W), RS EE AT i A S
BRI A A R, AR AT A A

BRT [ SZ i Wi N 2. AR, RN 25, ORI, Fuikil . AR A TSR 4
i RAEN . KREMSES). EFYE, Sl S, A ReMivgah. ACMAE . Ihriy g vt 1T 55551
DU, e DL SORE A S 02 5 TR B AR, HE DA N SR 2 2 R MG TE . FrCL, IR IR 2 500 &
A By RE AR FE T B 0 A I A D PAT, ARE A 205, X™EHIZ) T BRT 188 & R K
an E— P4 . T B AF ) R4 BRT B2 E AU, fRIE BRT X5l AAZ LUKk . A KA AT
TS )y, W BRT & RIS E R E AL S e B . (B2, HTREAG S TR
SORMECL A SR, H AT ik = A AR T B, I AN BRI AL SE B Y FH 773K

M2, BRT ZENHEEIZ LEZH “ N, Z. B S =7 E R, M AL R w2 A,
A2 BRT ia47T i B H S A R A P RS e Ik 5s, FHORF LR R et 539t (HA
AE AR G W R B HME ST AE T IR S A RS A I R &, BT SR U B e R a5, B sk
T (R AR I 0], B2 e B ANAT N ) RIS 8 A, BV SRR i fe /MU RITR 28 i B KAk, X FE A Re 3%
MALRG LR ERGIA B T BN R R s 80%, T U Hb 58 Al (198 18 IR 55 VT RIRN A4 T 28 5
Riehs, BB 253 am At 2 IR 45 R

WA AL BRT iz 75 8 BRI B2 07 T B0 AP R LU AN

WIRETT ZE A R 3 AR g 5 OD il 54 N Sk b 2056 A6 1, 2 A7 R0 S0 R0 DPAR 79255
— A VARSI RN 32, ARSI AL, S DLEAT GRS A5 S F

TCIEBNA A BRT (WIS AT MR KAG B, AHE B RREGE = 20l i N Tk 775, #ELL
FERVE T AT, DR S o) 4 00 A T 17 2 U 5 R R P i) 5

BRT R4 A8 LU EHE) 1TS S8, Hhtn GPS SENM R4 BRI R4%%, MiliX s R
¥, BRT RGEAE B FE b0 S A7) TS Mo I i 2R ia 8 . B A& DL SR Re T BE R S, 487 7 BRT
RYH IS E R, (HH AT IS A ITS A1 BRT MR e R I BEA K . K454 BRT |
FORFIZE R i, W90 BRT B B A ) /0 H AT B H 2 4

BRT ZEM I BEAL & ) il B2 ) “ N ZE %7 S = IR R Msem, sl TR 24Pt & 52 e bk
ST, HROTEAME LA, TR O B R R T

FIrbA, ASCHH T LLACP e, @A T BRT R4, 552k BRT KRG U H AL HAAI R G
gity, W BRT PATIZE EH AL, LI BRT B4 ge = FAL AL B
3.3 ACP 5 R AL W ARG A 1 N

ACP J7i%, fFENT RS (Artificial Systems) . 11554 (Computational Experiments) FIFATHAT
(Parallel Execution) —=AN4> o ‘B2 5E T 411 2 Jros 0P B4 1l J B, ELAR T DAREIR N « 555 18 TR
e NI ERTR R, RAMR A, S5 @B S A& 17k, #5526 RS0
CEMT PN TRYE, RSP REGME LT SRS BN TR bl e el “l5e” >k
RS PR R G0 % 22 2% (0] 1E AR IE RS N ISR A AR OC R il 3 A B, W =H 2
() FRAT R AT LU RN A3, BF O 25 B AR IR “Aif %7 A0 “fifil 7, AHRY RO Y & 3 45 5 4 B
X wE A TSR ORI AT ST IEWEOLT, AN TR INRSERS RE T4 )70
BRI SEBR RG] H bR b JE IR A U R A s ARIERIEOLT, RN TR DK
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Bk S br ARG R S R N SR HE, T 473 2 [13-16] -

EH B
_________ -
I SZFRBRT R 4 N
| | SEBRA HL
YRR U A, T A GE%. 7 o SN
Y | s St WO LB T >
R A Fo e
BiE [ 31T I 71 T .
T | | ¥ " AT
H b e X | R
AT AF BRI ¥ ATTBMR ST >
/e : |
ATBRIRS |
e — =
L sk | e

.
1'9JJ:I *
AN L4

A

K 2 BRT AT RSt A

H AT, ACP JIiERRIEA LA, MHKHIE . HAR AT EMGEETD, ACP Jik &t )a N H 3 &
W E R T B A B AR S A S A SO B T, JRIEEN B R . &
Bey b, B PRARATN[26-38].

WM AGOIEAN B B BRELETIZ MR RNBRNEN, & AN2%R, B, RLEhH
BUPE B BOMIMER B IE N R TS R, SRR 50 25 I BAR RN 7 5, 2R
RE TR BRI ITE.

N LA 2 G A IR &K ) ACP 5 1:[13-16], & T-ARBE( B Fiff b iILs & B s, w4
HUANA B R 5 A TIAT A (R IR AR B & A, KRERARASIE R RS R A E,  DURACIE R G453 43 2 [l AH
HAERRT WP BEAASHEING, IF AR M CRE 7 AR T I SEAS 1 XA R PR I S AS il
MRERAGE A — “NTRWMARLG” [26-38]. BidizRg, FHVE S k50 “Ree” , A
WP A TERS SO0 AR, B F AR MRSl g g 7 ZAT AT HERGS SIS IR PP Al R 4%
1E, AT AT DU AP As A BERS i A 1 S i, bR A IR & . KA IR B S g N\ % 2550 [,
A DASEPUG FEAN AT I R G AU SE G Th g, DA TSERR 22 40 85 25 22 (R 05 AR IE 5 RS T IR A AR A
HAEHIKR, LU S b R T ANEVE . ABE AR & il JovEAR 56 (1% o

ST ACP J7ik, N TASHE RG-S LAl RGNS S M CTAT B R 48 e UUHT: XIEAERE
1T IACIRIE E B R G T IR B 2k SRk s S St 1 Al 42 i) 5 3 B e 0 oo v 55 s 3 AT VAl s X
AWM RGE EE R P AT R BRI, Pt SRR TR AR IE RO N R B SE R R 4R
TR IE (0 N 2 B TR Nk A B s AR

4 BEF ACP A3:8Y BRT £ITEEEEB AL

PLACP J7iE 455, LU BRT BP0 %, WISTHLBRE R, S a4 56 A LRk & 1 2
RS, DUREMANTAM ARG (TransWorld) ki, 4547 M BRT S A3 IS ALATAS I 43 B F1
PATACRE AR NE, Wk BRT “FATIZ E & P A4 (Parallel BRT Operation Management System) (i
K13, B4, ) NIk BRT AEinda, & T, NaiE B, SEmR eSS ik, SC8L BRT
EHPULE G AR wiG A WIEAR . B AR AR A R B S A L R TN AR D RE
X H . RBES) . AN MRS A I N 2 AT VAL . SRk ARSI 45 S SE B BRT
(RS IR B D e ss s IR PATHAT, SEBL BRT AR



| ¥
j; '| Yo ||ﬂ G ]] | BRT SRR % | g
i | 7
7 v

— AT BRT j—
N r

g | > EERTe B@;gﬁ]}
&

A

2y Pk

itk
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[(ATRggmH TR | [ SR&ISHTA | [ mMm TR | [ WA | AT WG RAL
[Etilp i [k T [oxmeTa | [ iR | [ ARWgTR | _ i
RGO St B

BRT A LRZ: ¥ 1
— O = e = = = =
SoZ]| | e Se | [pROWE| s % e —
AR B e Rk .3 biE 3 TR ‘ BBEH T ET & ‘

Bl 4 BRTHTiaEEHAKLEME

4.1 BRT Bi& KM ARG
BRT 35 1450, Zuli, 4k, LHAEEMITS 2 AP HE . BRT s BERSE K BRT 44, BRT
BRI BRT %28 X LI, 28k GPS @7 RGF GIS RGGHA BT, HARZ I 25704 s
SEBLSEIN AR, SEN I SERPR T S Ao (E BAEThRE, il BRT & YL BERE LI 3RAF 548 BRT 4=
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WaATIROL wh ERGORZE FARZS,  thm] g 4005 0 e SREORT U B rho O R R PSR AR B s S RE, SEB BRT 1%
4. WEEL ERGELT, IAE] BRT B KMIBUA . &0, fh4 . IREAEMEE. [F, 4 7528 BRT 040,
WO T B T RS AL AL E . BEH i), s SR E N RBE . AL ENFRRECE; [FE,
T A T4 R G 75 BORIUA A G M UMER A B DA 4 N e I B 26 8, DAS B R AR SE s A PR o 3%
# 7T 2L BRT Mgh&fE . BN A

FLF BRT @ MEHE AU 4405 SR Gl i b raag sk, RiE s . PR, ik
B SERWIZEd i FEPAK RS . ARSI )L A3 ORI A e A 5

FT BRT B 3G R AT I . G o A G AL BE RN BE M, SR RAE A RS ZEuh I AN
BAERE. B REAT NS, M AT R AL ERE B

FT BRT AL EEHSEGHUI AT BRI i i P I 5 2 e 1« o8 SR SR AR AR &
SERAA IR LN ENE BN AR AN S SRR ST AR, BSOS SRS S X BT
RS

M4 BRT 2. 2R S IV AG SRS s 40 My, nI43 3132 OD HifE, X484~ BRT W&k dtr ik
b, IR, I R RS O e R D (LR B A s MR AR A Tl A S A B 4
By X BN 55N Tl R B AT AR, DU &b S e s N R 138, A 2R A5 4 e i RN 44
IS TE) R[] A DR

EFEASS  BRTE BRABD  BOENER Lo BT o O
it CODERS ) 3R = i P I L AT
]
I:Fl
L

g %

LK
PIHFF FRLEE
B
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4

b

B 5 PR MIHELR

42 NT.BRT &%

NT BRT %%, KH ACP Jjik, T2iXt BRT HHAT#EAL, BRT FEAHEA GR%E. wlgR A . &
) . F (BRT . i « B (i BB B ik, &M, TREE) B CRAL b
TMRCE B S E A | R (AR, N R EEEE, ARSI « HARFIZE R (BRT AnMaE. #4
R RFWEEIL) K, WA TREE AR & M R . AR ARGl . 5 A
FRHY . BRI o I TS bR BRT 88 Sl Ay, AR R AL, TR 2R F B 2 B @iy
%
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