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Abstract

In order to improve the control measures of regional congestion of urban road traffic network,
this paper proposes a road network dynamic classification algorithm. Considering the similarity of
adjacent road sections in space, the correlation coefficient of speed time series is introduced to
measure the change trend and construct the traffic operation characteristics index. A preliminary
road network partitioning algorithm is constructed by the Normalized Cut (NCut) method, which
is combined with an adaptive adjustment algorithm for dynamic partitioning of the road network
on a time-by-time basis. The effectiveness of the algorithm is verified using data from the city of
Guiyang and the effect of the partitioning evolution in the morning and evening peaks is evaluated.
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The results show that the proposed partitioning algorithm can reveal the traffic evolution pattern
in different periods, and the morning and evening peaks have better performance than the flat
peaks, and the proposed algorithm can achieve effective and ideal partitioning results.
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(A 1 it LR AR M PR B TR e 75 SR U 717 B DX N SRR AE , T XA AR AT SRR A T . &8
T - DX 7 R K 53 2% (1% S D) 45 ) 43 SRR T[] 50 PR A5 A7 X3, 6 T AR 40 41 [X A2 3 R {2 ST e R 35
(O TS i, R v 0 3 P A 3 ) SR R S R

AP ] T X RS i 2 1971 £E /) Walinchus [1142 6, 85— AN KR A 24 22 3 4 MR 905 45 7 (1)
Fabs I N2 AT IX I, AR ST XA [R1RE 2 St AN [F) 45 ) SR o T ok, [ P b2 2 0t i Y
A A 1) AR ) AR SR 2 T 9 A T 52 2% I 4% i 4% 2 ST R i B i) PO R BB o i S Ji 256 [2]
I B X 2 B A @ v, B — 4k B85 (Normalized Cut, NCut) S FH 7 B /A 23 [X ATdek, I35 szfr
R IAIE T EE A R . Dantsuji 55 [318) H A mt B8 0] B NCut Sy 54 X BVETERR N i, 45
4 MFD HEATIRAIE, 45 3 B4 X B84 I X B /N1 NCut B2 AR B AR o B T % SR B (R 5
AN/ 2 B R 4 [X B P B S A i@ 3 e rh, Wang 5[4 I BGEE ) C B8 S 28 IO EAS 38
PR T B, PR ICHEE R TR RR R 3, B ZIE BT X 1) A B 43 X A o Saedi ZE[5] 03 T %R
WRERAT IS TR A T, Leclercq S5 [6] 5 i F 4 i S W R FH 07 3025 SR I0IE SV A % . Zhang S5 [ 714
S5 JO A B DR K 3 2 A X3S St s R AT, AR 4 X B R B EAT A @ T[8]. Yang ZF[9]4
T EET IR E R SRR TT, X R T I AN R A A A ) S T, DS i s i R SRR A T —
SE I 7 1] o

T Al BA AR, 8 —NZPAT S RMEHES S 2 — D0 EER KM TR, E, #9
BTSN RY RE R T 2B M 1 sh AR T . Saeedmanesh Z5[10] [11]52H T —FhAR{BUE B &
BRL, BT R A 2 X 7RIS F W RR AR SR 2 R BEAE KGRI T % K1 3 MK 5 ZE R A% . Guo
SE[L20R) AL DX RS (R B8, 2t BRSNS TR ) % I A8 S A XA 7. Luo SF[13]32 tH T — M s 7 IX
HE@& S XG5 X077k B RAE T AR RRAS B T #8010 A8 @ i i 1
HER, ARSI RO BT AR 0 o Yan SE[14]5E TS S AR K B 1 BERE 18] (5 8] R SRR AE, 2
IR AZ T8 ) 4% (4] 25 () Kl 93 o SR B AE 9 06) 43 IX B0 0 2 DA AN PR A8 e 5 S ity DXl A8 AR AN BH i o

A R 22 B0k 22 B A B AT A 8 5 LGS K1) 43 6 96 1E R R D e/ B e S, TR Bh AT 4r
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B A8 AR A 3 (R0 5 T DA 4 B AR A @A O T R . A 7 s AR A B B I A AL, ) P AR
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covle,a; Zk:(aik_&i) Ay —a,
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P=() By \/i:(aik—o‘vif \/z(a,-k—a,-)z
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i=1

H2(1)~3) 7 AR BIA A R AE R, BT =8 R NAE, fE s SOl R I M 45 A TR FR AR
TEM BRI . ASON =R R AR 2 AT A — L Ab B, ARRE K. BT P AR
T, AR AR AR P MR R RN, TR G R BOE ORI 5 ZOR A LR R AT Bl R, RS
PR IIBATRHE SRS VAR RS Q J9:

Q=wK +wE +w,(1-P") 4)

Hebw ABREREL wo+w, +w, =1, T ATCREN 1R XT8N FERE R BCE i E R 22 57 &
HOEMAL,  FlR 46 b 8 ) 22 8O BERENS S BRI R R AN R o ARSI T AR bR AT, THECHE &
By BB =AMEARMIBUE, AR T AT B R U AR (AR R BRI AR AL, Ho o RoRE
WA AR R EG 6 FoneR | BHRARIARHES s x Fon3 | TURFR A IE.

¢ =06/% i=12--,n w=ci/Zci 5)

i=1

2.2. NCut HETBip B Al

NCut 5322 1E BV Al 1R e ST 1) P LA RIS B A1 e TR R AR ABLEE vt AN [~ JRI 18] 47 i A BLEE
& HAEEATUIE] . R NCut FRERIZM B 7 IX, B e f 2@ LI HAIEG(V,E), Hi vV RRITA
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BRI S, ENLRES. BUBEE G 2EINA. BPIPRES, WABcV, AnB=0, EXN:

W(AB)= > w (6)
icA, jeB
Horbrwy ABUEAE, € SON:
- w(i,j), r(i,j)=1 -
"o, r(i,j)>1
H—EXTES AL F£E5 B, & cut AR Ay B BEE A FIA:
cut(AB)= > w(i,j) (8)
ieA, jeB

K@) w(i, j) AT, J LRI, AZFEA I — A FI(NCut) A5~ & 3 #8510 < HR S5 (Nassoc)
RAGELRIITIINS, FomN:
cut(A B) . cut(A B)
assoc(A\V) assoc(B,V)

NCut(A,B)= 9)

assoc(A, A) assoc(B,B)
assoc(A,V) " assoc(B,V)
Hrrassoc(AV)= D> w(i,j), Fm A SHEZEFIKEE, assoc(B,V )& B 53k 8] 1R ;

ieA, jeB

Nassoc(A,B) = (10)

assoc( A, A) Allassoc(B, B) 7+ 4l N7 A Al B WHBIISCEREL. 1T NCut( A, B) ‘5 Nassoc (A, B) REAHH.4%
#e, (1),

cut(A,B) . cut(A,B)
assoc(A\V) assoc(B,V)
_ assoc( AV )—assoc(A, A) . assoc(B,V )—assoc(B,B)
assoc(A\V) assoc(B,V)
=2—Nassoc(A,B)

ph L) B 2 0 7 R AR min NCut o EAE B /M NCut /2 NP R L, B EA R
I A A R . TR, —E SRR A7 o R A SRAR 9 GO (R FR 03 ST 8 AR
ik 2-way T FL BB, AR INERAE R 1 B 4 2-way VT 1L ELE ) K-way
VLB . K-way I FC BBV DA — U BB o K A5, FRRERT K AMREAE 0 B RO E
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RIS,V ooV,

NCut(A,B)=

11)

cut(V,V -V,) cut(V,,V-V,) cut(V,,V -V,)

K t(V,---V, )=
neut(V; -V, ) assoc(V,,V)  assoc(V,,V) ! assoc(V,,V)

(12)

cut (V,,Vy ) . cut(V,.V,) s cut (V,,Vy )
assoc(V,,V; +V, ) assoc(V,,V, +V, ) assoc(V,,V, )

Knassoc(V, -V, ) = (13)

2.3, ZBFHEEFR T BMEISS XEE

N T REAE 73 IX 5 B X8k R 58 AN i BOAE 23 1A]_E A BB, K Sl AT SR A 2 SO
UARE R T RE 2 A5 70 X G5 SRANERAE, S R F Ve S ik S E A S A . 25 fE 35 a8 B2,
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1

JEESE B (R 0F #7170 3 AR R B AT I e 3 2 fT e BB JS 75 BT H SR R R R, e P M 5 AT
FERERZE, B L=D-S, KHREbRAEIL /58] DY LD Y2 o 38 I T S A S Bt AR AR AR A [
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Figure 1. Flow chart of the adaptive adjustment algorithm
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X S BT B XS I B R B 2500 X RE W A A S I A 1 4 DX I B I R AR e . BRI S, 3has
o XHIE R, B 23 X X RO AN S AR A ) 2 Bl o5 I 18] B 3 R AR AR . Bt I 2 F s A5l o0 45
R KT, 1EJFA S R L TRt + LN 2 R T XEC k-1, ko k+ LI XA
MU o X EEARARIEICT — I 2R K AAEAE 7 X8 3t g e XA R & F il i . PRI, AR
BERSAN [ I 036 % A2 8 1 D00 B R BEAT B35 0 X SR BT AR 1 o

Table 1. Dynamic partitioning algorithm for NCut road networks based on traffic characteristic indicators

* 1 BT RBEMHERR NCut BMEISS XEE

S FASEE PR BRA NCut BAIIZ) 454 (X 50
W1 HSOBRER RBSEG UN B t =1 H ;

P2 HRESI IR INS MR R R W o HDURE S . 45 AURIARSE SUMATAE, 7 O

SIS RN D | b AR R AR D YLD Y2

B4 SRR =1RF DVLDY AT K AR LB BRI R (£, e, £, ) o 6 HAE (L8 BUREAE A F
WIS A F R ATIENEI R, X n SRR R4 X 45 5

WG EESRTHIE A K RIS G = (G, G, .G, )

BIRT  THE =t LRI R XCEO BRI PP R RS, PR DURILIE AR E T I3 X8k AR R — AN 2180357
XA 46 73 X E

A8 NINZIMANESXEGR, HEt=H .

2.4, yXFMfriEER

N T REAE 73 IX 5 B DX S8k B 58 S AN i BOAE 23 1B]_E A B, K Sl AT SR A 2 SO
AFE Y T R Rl 2 1 DX BRI DR AN TR Rl 0 B0 BRI S5 5R . AR T AR 22
TV, LR X TE 2B RIEME NS, [21E IO FiadR . A AT 22 TV, Al BLRISROGS X3 A B A A
JrZERATIER, W kAT X X AR, TV, i ERE T

15+
TV, = ?Z':l— (18)

Kb R AN BBES, Ny ATX R (EBO, N ABANEMIEEEL. Var (R) #RNTXER,
16t N ZIFR T 2, T AR FFHCRE . fEARSCH TV, AT DU SR & X 38R 73 )5 87 X0 A . oF
e bni /N % B AR R S . S — 0 T, A T TR ARAR T XL 2 =, 5IN NS, FE bR, THEWF:
> (6-6)

ieR; jeR;

NS, (R R;) = (19)

Ny Ny
ﬁ#NWNM%¥ZRﬂ&%%&ﬁ,&@ﬁﬁﬁ?@%?ﬁ%%%%ﬁA@?K@?E@%%E%ﬁ,
TXAIMPZERBTFEE, NS, (R) AAHE T XA 2R, fRJa 5% R AT 21 NS, 755
A 19 K1) 73 225 SR 1 0 B b A o
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ARSI BH T U L DX A 9 S BT T A o BRI R ] 2 s, — 30 47 A 1 sl B 2o
B L X DA R v i B K R AR Dy B A R 2 35 it DA B B, SRS 5 Bl A
AR, R RIEA 288 ASULIE .
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Figure 2. Guiyang Guanshanhu district road network
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AR EIFIXECN 4, BN Kk =5 M. Wit ~ t B8] B (08:30~09:30) F ArAH X 5/, TR LI 7
XA E NG EAMA K. E 3 FJER T EA BRI 2T 8, FIX M k =3 FFiaRES8 N/ X £,
DUEE 2 AN [E S A X, BRI A X3 1 FIIX 38 2 A A Xk 45 7Rt IRASFRLE T 30 4045
FRRAEDN, XK 3 2B, AFEXIE 5 X 3. BRI BE P, XI55 f°F
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Table 2. Evaluation of the evolution of the dynamics of the early peak period
= 2. BSERERsh SR TIEMN

T'l tZ t3 t4 t5 t6 t7 t8 tg th tll tlZ

NS, 0965 0.925 0846 0915 0.869 0.812 0.859 0.815 0.817 0.895 0.864 0.795

- TV, 0898 0915 089 0965 0903 0856 0845 0869 0856 0856 0.865 0.846
NS, 0765 0813 0824 0759 0806 0816 0813 0798 0.803 0814 0802 0865
- TV, 0854 0835 0865 0859 0836 0853 0795 0815 0795 0856 0.795 0.978
NS, 0953 0902 0865 0845 0849 0796 0758 0764 0758 0815 0812 0.784
o TV, 0839 0865 0912 0913 0869 0815 0744 0812 0798 0865 0.856 0.954
NS, 0898 0896 0842 0856 0.854 0815 0798 0787 0765 0823 0801 0814
o TV, 0865 0912 0854 0896 0865 0856 0.796 0803 0768 0814 0814 0.835
NS, 0918 0895 0936 0915 0925 0792 0879 0845 0854 0887 0789 0841
e TV, 0905 0925 0912 0965 0859 0895 0758 0815 0895 0845 0854 0.827
7= Pl
@
® .\[
AN )
® ®
@
@t (k=3) (b) t6 (k = 4) (©)ty (k=5)

Figure 3. Evolution of the dynamics of the early peak period
3. BREIEREARNASEL

FIRER, 35 3 N PSR N 7 X EEMPPN A R, Bl 4 R H BRI I B 43 X AR . A SCTE T
U 1) PRO B A 30 43l t, ~ ty AR TRTBE(10:00-12:00) 4E 4 | —FL e I 4 [X 45 L, 78 £, BF 7] B (12:30)
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FeA2 N 31 X Ik, IXRWIBEIN @SS 2] T RCRMSeME, — ELRFERE t, N BL(15:00); BEAHAE
B HE— Py B A2 PN RS R DY A7 BRI M & T o AN IEL 4 rp iy ] b frg s A P m] L ¢
= X AR DU X3 R DX 2 7 R X 8 2 RTIX 4, FAx XA F A s i A2 A .

Table 3. Evaluation of the dynamic evolution of the peaking period
= 3. TR BTN

t13 t14 t’lS th t'17 t18 t’lQ t20 tZl t22 t23 t24

NS, 0816 0792 0819 0801 0.785 0.725 0.785 0.742 0.784 0.846 0.843 0.813

2 TV, 0798 0.948 0.956 0.891 0947 0.903 0.965 0.884 0.983 0.897 0.895 0.890
NS, 0.858 0.857 0.783 0.867 0.752 0.744 0.788 0.758 0.854 0.847 0.885 0.862
- TV, 0895 0.838 0948 0.918 0.891 0.841 0.814 0.874 0.856 0.915 0.928 0.847
NS, 0968 0.796 0.798 0.817 0.793 0.788 0.845 0.852 0.865 0.873 0.871 0.812
o TV, 0859 0.894 0936 0.859 0.906 0.849 0.897 0.985 0.914 0.941 00914 0.895
NS, 0.898 0.815 0.744 0798 0.801 0.768 0.766 0.785 0.864 0.887 0.879 0.847
o TV, 0865 0.801 0.901 0.846 0.883 0.847 0.879 0.881 0.945 0.994 0.947 0914
NS, 0918 0864 0847 0789 0.795 0.852 0.963 0.796 0.967 0.879 0.915 0.947
k=6

TV, 0905 0.927 0.895 0915 0925 0.945 0987 0.998 0.958 0.968 0.987 0.958

\T" \T”
@/ ' /) ® | "Il
® *J @
(@) t17 (k=3) (b) 3 (k=4)

Figure 4. Evolution of peaking period dynamics
4. FIEREATNZIRET

=R P EhA AR 2t 17:00 FFAG, BEERG Y 10 4380, Wk 4 aTE W, t, (A7:10)BZIES:
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— VIR IZR, 2RSSR DL BRI ST DR B AEAE 5 X RE . HATER
P A e WA I S0 RO VAN SR AR ABLAFDRT B /DN, sk e/NisF1] 0658 5 B H X a3 B & B H A S i X
SRFAE . 1% 5 oS 1 R R IR 3 0 Tt B9 03 X8R, IXIBOECRE B0 R AE 2, RIEIX I 2 i — 209K
AR XHK 1, X8R 3 7 KIX I AR Y K.

Table 4. Evaluation of the evolution of the dynamics of the evening peak period
= 4. S IERTERSh AR T IR

t27 t28 t29 t30 t31 t32 t33 t34 t35 t36 t37 t38

NS, 0.815 0.856 0.865 0.862 0.740 0.815 0.786 0.765 0.715 0.784 0714 0.781

=2 TV, 0895 0915 0841 0.845 0.819 0.819 0801 0.815 0.768 0.745 0.847 0.795
NS, 0.814 0845 0816 0.805 0.768 0.743 0712 0.795 0.814 0.746 0.631 0.715
< TV, 0869 0.856 0803 0.814 0.847 0.806 0.768 0.742 0.756 0.845 0.785 0.840
NS, 0.854 0.813 0756 0.845 0.751 0.761 0.777 0.746 0.744 0.768 0.695 0.653
o TV, 0836 0.844 0825 0.812 0798 0.749 0742 0.825 0.798 0.764 0.706 0.741
NS, 0.815 0.809 0751 0.765 0.714 0.693 0.658 0.667 0.705 0.715 0.654 0.698
o TV, 0898 0.823 0.803 0.792 0774 0.746 0729 0.759 0.712 0.746 0.716 0.721
NS, 0912 0859 0852 0.792 0.784 0.753 0.765 0.841 0.806 0.814 0.745 0.851
k=6

TV, 0932 00937 0958 0.814 0.843 0.794 0784 0.811 0.796 0.847 0.746 0.869

/| J

(a) tg (k=3) (b) ta3 (k= 4)

Figure 5. Evolution of the dynamics of the evening peak period
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