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B E: I TEIRRAKSKHARNRRMEREL, RIREZOUEH AR BIRRFBEROENERE, EHXEE
D Bk B IS PM, oK/ T2 ¥ B I BERE, SR A DU 5 — L VI GR35 s A SR AT 2% Ak 332 fL Bk ) BP
MBREHE, TR PM, 89 24 h REGE/PEKE . ZRZ2E, RAFFERTESISRPIR, FMHETREN
20% ~49%, B T HMMBHZILEES.

*:ﬁ]: BP M%; ?chﬁﬁj]; PM2_5§ ﬁ%ﬁ?ﬁﬂ
hESAE. X32 XHRHRIRE: A X MRS : 0254 — 0037(2007)08 — 0849 — 03

BP 4 (back-propagation network) XX FIfEE M 4%, ELEHRZ¥RBA ZNH. BRAEARIE
FHMEMEENRTAKGRARMFRISL, BEEBNHFRS, LRELYRBREBERAITRY
WENSRER, HHAELKN BP HAMARLHRERS EYAARMEER . FBARTR/NMIS
Bepa, I ELE A BT R AR B A B T Ak ek 7, X Rl a2 Ak B Y I 45 AT, 24 R 45 )1 iR 22 1R
C /B, R ENAT 1 MFAEEREE, MEMIIGRESARE MR, ATTEBKREMK. BT R

XEhR B, AL LA BP P45 Bl PM, s 24 h 3R B8, R A DUnH 8 )3 — AR DI 9R38 8k, FF 26 Il ghad 72 i
A 1A BRIER U I RBAENGRE, 4B B RAENGHFRETRITE LIS, B 1L ME T E .

1 PM, K SHRFHRERAET

2 32 3R I 3 E 463 Marylebone Road ME#I3E 2004 £/ 2005-04-01—2005-07-318) PM, sy /Nt
PIuk BE MW E (36 2 x 122 x 24 NEE R HATHE. H 2004 EBENFEME, NGFHMEHT
2005-04-01—2005-07-31#9 PM, 958 2 X 24 h & /Nt PRk M .

1.1 HAmRFEFHEE

AT HEFEING—TF RS SN BUFSEERHAL, B 1k B B\ 89 28 XHE 1 KT 3 49 45T
i A, EF ML, Bkt Bl il S SR8, A RRAE LTS B EEITRE
T, IH—HAKXK '

Xi:Imax_Imin
REAX BT —”, IR EZE[0,1].
St FE—E, MBLT 2 MEM MARBREME P IERHRERET. SMERERE 2417121 5, H
i AT(i=1,2,28)REFE i DB FIG=1,2, -, RDRFXADNATHE j X; BRI REBEY
5B IR AR BEEMEG + 1T, RARBAMEREE 2 RZ/DE PM, K FHWE.

1.2 BP FErelE .
AR RA 3 2 BP M4, BBUGA BT SEN 24(5 BN —FR A 24 h B9 & /T PM, T3 E) 4

Lk~ Tmin

Wek B #: 2006-08-24.
e B (1969 -), &, ILEEKRFEA, Bl #Z.
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R R LGS 2 RiZ/Dat PM, B /NE PR ) ; BB T B 4 VISR I By 0.001, Bk
WGRR BB E Y 5 000.

St 2 5 S, 2o A DL A — b ST ek . B0 B R LAMB IE SR RN B9 I 4 B 1R 22 YE RE B 3, BI7E S
FERERE b, s REPUEM R EM T E—F, FUE N T RREREREEEBTEE, Bl
R A VA R 4 BO K 7 2 5% TR A H B, 33X P IE B 15 25 A R 0T 1 U 4B R B B/ BLE A B
R M EHZLRES .

2 MEPINERFBAHRER

B F Matlab #2 M % T E 4 (neural network toolbox) R T HFHEMEMER B NGB EE
FhR L% AL A, W X OE B M R SR, UEBRUMERB, MW ERL A BETH,
FFEA B FEE Matlab SR TRERF. UL 2004 SE5EE P AR, 5L THHE 7(=1,2,,
24) % B AR A BETIIS, BOL PM,. 524 h #9& /NG BE TR M 4, A VI GREF 89 R 45 B 2005 &5 5\ 18]
B REHESEER, B, 25 MEH & R, 555 585 E AR R, mE 1 iR, AR BP M
LR AT 68, W ok B R I UE 549 T B AR R AT L8R, 713 PM, 589 24 h IREESEF MR E, SR L
A 2.
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Fig.1 Comparison of prediction value and expected value Fig.2 Prediction errors

A 1B 2 F0, 485 R B > B A SR 2 TE 30% ~118% i 3, 4 R E, BRAXE
W EE . BRARMEIISGREAMNEESM/N, EXFHABIRNEMAREARRERK, XIRAMNEC 285
BEEWS, S SBE, BMERSEEERR, 24 M RNE LTS AR 319s.

3 MEZLRehay St

M2 BT LB S, PM, JTIRMAMB Y FREHUGE. ARREHE ERTAR—2
IR T, FEE 1 A RENSKE, ERILEII KR B, EEGR B8N, IGRREMBIER
BEFR TR 48X MG RE, VI RIRE4E R/ N RIELIREF K EF, W Z T, HE LS5
WG R ; ZEWZ )G, SIS, Mgt B, B ZIGR By BENGRE. B2 THIT
A LB S, TR ME R 2005 EHBEFTUEE RS, KEETMEELEINGSSHEHLEIRE. B
B, FFX A BN RS, BBERE LIS % |, B B E %K BUS E %8I R IE, A4
BEARIE R 248 5T TR S\ RE A A BT RIZLRE S .

YE#EH 2004 FEFEBPIRH AR 3:1 BE L4 B 95 4B (training) T B YE B (validation) . Hop, YR &R
BOE B S 12 R 4T U4, TEVI 45 MM RNR 58 10 F S8 30HR A R M A AR AR &, (R ol o R FE R
BIEAL . ERARR AR, IEREMREYE, BNV T ES T 2 Bo RO ER—2. ENEMEHE,
B F 4B TF R 1Y B E 18 2 3 2 B 2 N0 45 N SRR 2 Y R/ T RN 5 (B, 24 TR 48 FF B HE NG B IR, BRE
Rk, YRIFIRER AT — RN, IR B B YIS e, Mg 2R aTE Ik, X, Y
95 R B2 IR [F] 24 50 E iR 25 BUR /ME T A T 48 X R
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Fig.3 Comparisons of prediction value Fig.4 Concentration relative errors

ME 3. E 4 GAES, MARIES RIS EVSGWRE, BEITEIEVISSE, S0 P45 515269 i
LRFN AR H E ol SRR, HXHRZETE 20% ~49% Ik 3h, 45 BT, 24 M RB S TBUS AT 62 s, WA
AR, B, R AT b s Bt R 4 R B Th 6, I 1) 5 7 D 4% BT I F SRR ok 05 R T

4 it

230K DU — L IR EE D G M 48, DI B A 1 MRIER SRR BIBAENHRKE,
HABIBAEGRBUS , RATZ ISR, B 1k P 4% g BE VI 9k, VISR o7 9 M 48 I T PM,. s B9/ B S 25 3R BE
B, TUD AR AR E K 20% ~49% . XBARI T RBGHEA M E ISR R/NET, 1 D H RN E X8 B
IR EBCKH R, B3RS T BP NS RIZILRE 1. ALV SRar a9 M4 W] M T ke K S05 R B .
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Methods to Improve the Generalization of
BP Neural Network Applied in Air Pollution Forecasting

QIN Xia, LEI Lei, YAO Xiao-li
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: Atmospheric pollution prediction is helpful to find effective ways to control air pollution and improve
air quality. BP neural network which was trained using Bayesian Regularization method and early stopping
method was used to forecast the hourly concentration of PM, 5. The data of PM, 5 hourly concentration were
obtained from monitoring site of Marylebone Road in London, UK. The prediction relative error goes from
20% to 49% . The results show that compared with networks which were trained using other methods,
Bayesian Regularization method and early stopping method can improve the generalization ability of BP neural

network.
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Two-Phase Sampling Method of Resident Trip

YANG Jun, LIU Xiao-ming, ZHANG De-xin, CHEN Jin-chuan
(Key Laboratory of Transportation Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: To solve problems in the sampling process of resident trip investigation, this paper applied mathe-
matical statistics to studying the characteristics of stratified sampling method. A two-phase stratified sampling
method and stratified principls have been discussed. The result shows that this method can save more man-
power resources while keeping high investigation precision. It is suggested that two phase sampling method

should be adopted in-metropolitan area.

Key words: resident trip investigation; two phase sampling methods; stratified sampling method; sampling
method



