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(P EBIEREF R EBAPIF A, d63 100044)

B B ARAREEHRAANATRALNZAERELEE, S TERELHHFLEGER.
$Eit R, PRRBEEEY. KPFERFRATRNOAERL. AXAFHFALZEITES
GIE ) . SRR AR, F@BE T HAREERMRAF E——RFEAFATAZESR
O EREAZR, RETESANENTEALSEE. FK, 027, FAREFX
BABHATT . ALARGIHRS, BHZBBRMAGLEFTTRRAFER. RRASEGZA
BERRAER LR 0, XA T TR F & GR-RE AT E M.

XA WAl HAeE P F A

Forecast Methods of Annual EMU’ Overhaul Quantity

Yan Li, Weijiao Zhang, Zhikai Jia
(Institute of Computing Technology, China Academy of Railway Sciences, Beijing 100044, China)

Abstract: The forecasting of annual overhaul quantity is a key point which ensures the rationality
and efficiency of EMU (Electronic Multiple Unit) running, maintenance as well as overhaul,
promotes the construction of overhaul manufactory scientifically. In this paper, we described the
algorithms of two overhaul quantity forecasting methods in detail, which are computative method
and kilometer multiple method. The applicability and application range of these two methods, the
key parameters which may affect the forecasting result are also discussed in this paper. The practice
proved that these algorithms are robust and reasonable with the variety of different values of
parameters.

Keywords: Forecasting, overhaul, EMU
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(FIgFR¥ ERSTHETEHEFESLELE, L 200092)

B . W% 8 AL A KE (Macroscopic Fundamental Diagram, MFD)4E 4 P 45 3 i A AF
ROFAR, EREGHRTFARRLIAMGXE, AKEAMXFRAATEESH, &
SER T WA GEAEMARB G FAIAEZRLE L, Asuiiah EAENEKNE 64 EMH.
HR, EREFN. ¥HEERERNZOFE 5 ORETHXGHTAR. RE, EE6RITH
RIS RARIBRAR R LS Tr 61 -AT AT

KRR ZAAAR;, REER, REPK

Review of the Macroscopic Fundamental Diagram

Dabin Liao, Wanjing Ma
(Department of traffic Engineering, Tongji University, Shanghai 200092, China)

Abstract: Macroscopic Fundamental Diagram as the new progress in the research of network traffic
flow is attracting more and more intentions from home and abroad. The main idea of this paper is to give
a detailed literatures review about this area, first of all, the definition and the progress of the Macroscopic
Fundamental Diagram will be introduced. On the basis of this, the achievements about the existence.
shape. application conditions. influencing factors and application in many aspects of the Macroscopic
Fundamental Diagram will be settled. At last the future research directions were given accordingly.
Keywords: Macroscopic Fundamental Diagram, network traffic flow, traffic neighbourhood

PEE SRR, VBhFEMARWAARMN K, Bl 7R AT PH 2E (a) 35t ok ™ 8. X4
] SCE A A EIB TR L, AR SR AE AW HIIRN o 25 WA AR B AR Ay 23 A7 X 48 AT IR A K L1
BREREATH, REESETEEMNOEM. - TFEZRAZBEBROPFGE T 20 e 50 448, Wardrop
(1952) "FI Smeed (1968) P14 & R T 413t T T8 M E AR, JoRiZ AR ™ )3 58 i 72 8
Z&h. Smeed T 1966 FF42 tH BB L AIR T 0o X B =5 EOR 3l T X S T AR i) BR 2. Thomson MAE K
T ZEMAEEE, HRIFHEE MR E 2RISR . Wardrop T 1968 442 H F-345#
FERRER— R RN, ZRRRTIRE LI RRD . DA ER B RS R 5 R HE TR B SARm
15100, , AN B 2 I 37 B A B A (4 47 12 1% 1979 4 Herman™ 32 Hi“ — i %¢ ”( Two-Fluid Model),
i 4 A AT A AR, BICh “Z3” , —RABIMER, 5H—RKuE T, Sl
ST A H AR B IR RSN, A R AR B H BT R .

SR, IXLERIFFE R 22 510 T A XS AL () Bt B AT A Can— 4Rk B 55 AT, BEETIT
BIRN, BRI R LA — NS W48 h BRI A B AUS AT A, YA I It 22 M A [ I R AEIX
—7 5t N Daganzo SF A$2H o A LHT Daganzo ZFHIWFFTE, WX MFD (A RE T, T HBF5T

TEBNTH . EZK 863 THRIEME: feukT K T XA th R E#HAR(2011AA110305)
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ITRAEIESE, SR E X EMEAEKCHEVIFRE, HXtEEEFm I R EstiTRE,
1 RBAREMERERIRD

B AT A 1 R AT S0 IS 9 A PN K B A BT, R SR BN
SRR Bk, AMIZEA WA 5T o R B A3 17 47 4E MFD. Daganzo il Geroliminis #7428 Hi T 2 W3
ALK AR, FAEBE TSt T MFD —FHHER YRR X, A ST LAHEIR P 4% T RS 3 (240
BRI 4B AT AP 2 B R . HFESL T MR AR R R 4 BACE R KR, LU A
3B 2 B P 4 AT B OB B 5 TR B R R 2 RIS R 7Y, BRI AL, i A8 B T i
t156% . Daganzo WX —BXBRAHE, MFD ol LA FHEA XM tH R (B H AR
HEZBK R 5K A AR e RO IR MFD RASER MR 5% E 2 MR,
R U2 DB AT B 5 R I AT N TR T 6 2R A AR .

EM Y, % MFD (BT S0t RZE AW R IT . HICRTIL B A EERt MFD HIFEZERE . TR,
SEIAAE WIEE LL BB T AT RAE SIS, LU F 2 HIBEAT SRR 47 .

2 BEMEXRERERSE

MFD A4 BN AAEYE . FORANE A &1 L AT 45
21 EREXETFEMRIIIE

Daganzo 32 MFD J&, it % RS HR IAE T AT MFD MA72E . 3o R B0 F 2
7E H AR, JE I ] R B8 0 VE B ZE W Ay v SRR B I B B IE T KT MFD ffzee 1Y,
SR, B I AU Ty v A A B Y 4R I BB BEAT TS, R T “WEIRIBRZ” (R5Em, MFD 76
3N 6 P 4% b (38 FHYERR ME AR w102, Bl “WEEIIRE” B T REMBEERES 55 Z WA
KRB PRI A, AR Mg, 05 SRR % A 3 T PR 7 T 7 1 2 B 19 4% v 25 i 4
A A 50 LA R BT SRR I B B A 2 012,
2.2 EMEXEBFAK

N SEH B R AR . ACE S T, FFXWERAER . R CATRERE S A AT B () B
AEEATHIS, Daganzo hh MFD A=, W 1 fix.

Flow
or
VK1

MFD

b e Link 2

Mg Link 1 Density or VHT
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BEEF R MIIRAN, Daganzo 5 N RILZ FIAA I =MBABAER . T MFD &M% &5 &
EXERREFREA KRR, Bk, R —AXEIFE MFD, HAE—NEEAZ MFD 5 — MRk
{8, i B ARFEAZE M, 1 FiX— A, DRERAR LIRS 3T T WRATIER, B VISSIM
ST e B M AT, R0 iR B 45 REAT A, RIL, HMEACEREE —EEEAR, Xk
o (i 2R RR R AR R BRIL B R — AN, i 2 TR

g

y G

U opn v @ n
B2 LUBRER MFD

23 EUEXEREHFH

Daganzo 742 i MFD H-RUFILAFAES, thBEZ 18 T MFD f#7E/ 7843 %« MFD F T K3 A2
AT B ASEAREOIR BLAE ) R R R, FRRRIX R XA MK . FEXFNX R, B R AN
() 26 A1 EL 20 A8 308 75 SR B B 18] T AN 284K, MFD W AL LRtk mRe® . 2 JExhx— &84T THE
IEANMBFF, RIX —5K40] LAHE BB M, HEXNTZ TR & ET T B8O ER T
WA, BIREAS W48 iR BT 2R BR K BT B AR B A 2 4 T RSB FPR A E 24 £ H B A L T2 E
FriRAE . BMEERRTER 25 LR BRI R K, XAMERER . 5 R &M RN FT &M R Z
WAET: OKBEEYT KT, AERRTAX, MEEMERNYSE: QKEMFBE, REZERNMX KA
RSERBL R, R SR BT B AR AL T s B A TR, A AR R o A &R
HER—Bl. XFMFLEELUNNASFMFERRRE, BREHT “HWREIER” KW, HEMNTFX
f I 2 B R A A 21,

3 EUMEXREMEWMERRIEZA

3.1 EMEXERFIEE

Daganzo % A7EX MFD BHTHF AR AR oF R I T % MFD S b K I m R 2 DL R b A A
MR R, WA SRR T B Ok % Boxr MFD (F95%m, Bt VISSIM 1 BRI /i,
W5 7 3017 6 M o MFD FEAR G A B K IR DS B4R 6 o 4R I AE SGB R B LI A I 88, 7T LAZEARUE NS
FERIRTHE N 19 2UBUR LU U I MFD . XA R 2% £ 7 v 38E S T 76 2% X f) BT A 38 % B #5A BE R U
0018, T4 T KRR AW A M, D28 22 MBS E T 36 1738 B 45 5 A% MFD 540 .
WAAESEX O AL RN, SERMEEITEEN MR MMERNRTXORES ARE—EmR
EEVEE N BB, 55 X 2 WA E AR R A K. BRI aT DA R 22 00 A2 308 AR TR A A Y 4%
fE S HIMKHE"), B/, Daganzo M1 Geroliminis it 4 #7753, EIRE T MFD (K5 K T8 %
Rl 28 Rl 25 58, {22 MFD SR8 A5 R BERAEXR, RS5MEAGH L, MU, &
TR T W 5 SR H 44 T AN 4 K%t MFD #%m™); Daganzo UL K Kitae Jang i 7 AN &4

* 6.
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HAEAT MFD (K58m0, R T LMER /N ARFEAE MFD HIJREE, B AT REE R B Lo B R IR T XA
M7, IXEEH TG H AN R B A ST THE RS E A EARL FHFFREX —R KM R IXLE
WA, MAMATEE] REFH MFD, FH4H T ZaE5IBR M BRI . 24 B R EU B S Us T F B Bt %
BAG: OFELHER L OB FHEESMEE TR, OBBE EAFEEZE"". Geroliminis Jie Sun
MR T %5 B 2 B0 MFD & X2 5 B2 —; Geroliminis and Daganzo [FIF£18i& T MFD Bz T-A5 i
& kmgeE"

3.2 EWEARERIZEH

BEE X MFD WFRBARIERA, MNEREAEKEMH A T HEYI P KILIR. Daganzo Al
Geroliminis {38 T MFD ] DU id 42 32 18 75 KR 5 e 8 % mT A, JF LUK R 3ok i A0 3 L 2 oy %
WEB LR, X ATPAEIE G B DAL T AT X AT Ak B AN 4 T ) i 547 o) SR SR SE BN, T L ey
F MFD 7 T 388 7 K A7 7E, IX A KB M 2 A8 A HHR A AT DAL T3 X ) OD By 247 il
W, SRR G RN B ARROZE R ET, BASTE TR E A —MEREBN TR
ST A REATIE & BE SRMG (O RCOR,  JFAEBEIEA BT AN RO, AT R ACERAE 2 T AN i R J i Tl
WT7k. ZIRAGUHER A MFD ULK M #5308 12 IR Ja , A0 B & i E A0 T8 e 0 45 2 A R Ak T B i
(I RTIAPE AT, AR IR A Y 5 b0 ZE 1 2.

F MBS R REEA R, 7T LLSEHUN R SRS T/ X A SE R M A, i e
W RIHLEh AL, SRR TS . 3B A XA U5 A B AT ) B B KRR — T AT EIR T
OD B MALK MM MG . LMERIZZ BT AT AL BN, (ERAESEFRh BUR A
B, FEATLUT=7HHEREE: ORMFERER OD Mk @3hraldid fe b Xt LA 553 5 17
HFATIRGF TN ; @ISEATERILHIR AL 2t . BUAEDR HH 56 T 25 WL A ] 1) 1Y) 49 A0 3 A A A0 L
Pt B K0 7T DL B T A B AR AT B R AR, AUk, B AT A WA E BE
o, MR T AR E A .

Daganzo i3 P4 A B 7 B0 T BB R Z R KISC AR, BEMTHE 238 B\ iR T
B RS . MFD AT F LA TR 0 P00 4% i st A A58 k54 Hh A T8 k2 TR £ R 0K R DA SR A T It
i (6] SAT BB AR Z [ R ARSE, Bk, MFD & RT DUR CAVPO S SOE Ak B B R 42 ) B ) S T 28
RVFO AT OB ER R AR ML R K, &JEE I A E R AT T RIS R .

4 LRiRGHh

M Daganzo 1 Geroliminis $2 MFD Z J&, A% &K ¥& X MFD JBJF T #5%, 766 % MFD f#7E
M. TER. ERILAE SR LGS T 0 S TR T ARk R0, W0 F ) S AR
NHF5T. :

(1) X MFD WA mEE. BRHRX MFD EmRRMHA LG TEEHE, HEA
WA K IH A AT, H oA R (0 200 2 M . AR KB 9 454 . RASESE 4 MFD (954

(2) 7Ei2F MFD BEAT W 48 2038 B B T VP i 2 b A8l /N X R 43 1) R, (AR A BT 9T

(3) XF MFD fFIERI R AR AR THTRE, BAMALTHERE, WAELFRE
RIS AR BEAT R, X FIX K ) BHE A Rtk — 5 IR .



