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Abstract

This paper addresses the issue of low data collection efficiency at roads incorporating branch con-
nections, which is caused by frequent interactions between traffic flows on slip roads and main roads,
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as well as significant spatio-temporal distribution fluctuations. It investigates the construction and
prediction of traffic flow models for road incorporating branch connections. By integrating actual
traffic data, the study systematically analyses the evolutionary patterns and characteristics of traf-
fic merging from slip roads onto main roads. This establishes functional relationship models for the
two main categories of roads incorporating branch connections. Based on these models, segmented
linear regression and the SLSQP algorithm are employed to estimate relevant parameters and pre-
dict traffic volumes at specific times. Furthermore, the paper optimizes traffic sampling intervals
by utilizing a greedy algorithm to determine the minimum number of observation points required.
This optimized sampling strategy reduces monitoring costs for slip roads while maintaining model
reliability. Consequently, the research findings offer both theoretical value and practical guidance
for traffic management.
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Figure 1. Dual-lane merging carriageway
1 WEECABIER

ONTRE Gu AN G AR SRR AR N BRI 5 SRR . RS BLR, @ E AT LR i dls , @ ar %y
SRR HEN P 2 SRR AR R A X R TR A A AT B R B . R, 1R SOR R A B
AATHIBCERRR, R4 SR EE e R S 4

2.2. 1REE

SEEXCHHC AT B 2 R, BATEE T 20@ i &~ B R B L O A RO SR, B8 ST 1 1R
PESERASPE, SR ZME R BORM R A, HRER ™ KT, DAL RIS KINA A KM 0T
SCB 2 PR R P et e R AR, A SCR A 2 Be ik G AT ZIm AN IR, BARIE

WA 1 FimE RN :
f(t)=at+b 1)
W 2 R E RN
[et+d,0<t<t,
" (t)_{czwdz,t0 <t<59. @
M2, FEREREREBON:
F(t): fl(t)+ f, (t) 3)

Hea >0, b, ¢>0, ¢,<0, d, d, MFHENSE. RN, PranBRERESINTETS,
Bl f(t)>0, f,(t)=0-

Fi4h, AL R AR A AR ) BT i R RO MR R A R OGO T A E AT R A g o N
1, AT E 2 R AAF (t) = F (t+1) = F(t) » 18R EE RTINS I] 5 BRI0RE B 2 AR 4, DT vl ff
H— A B AT TR

DOI: 10.12677/m0s.2026.151009 95 e RSE TR


https://doi.org/10.12677/mos.2026.151009

SRR

23. BASHMES SR

gh B RREE, R /B MR E A SLSQP 59 [9]-[11] 3R i 4= i AL A (1)~ () =k, f34H K
ZHNF: a,=030, b =2298079, c =1.2681, c,=-0.7984, d, =2.8690, d,=64.864 .

B2, XU AT AT A T (LI 2)aT %0, 2% 3 R FL A 4% DRI ST I 1 2R A o 2 AL M A
BNASFFE. 75 60 Z- B BLIAR, F#% 3 AISERRZEiR & fUR 2R) 5 Tl 22 i & (I (LR 28) m FE I &
VIR B2 RS . LR MVILEZ) 20 Wifesb EFb, 75 30 2Bl ik B IE(E 2 50 4, FEfE2218 NI
2Y) 38 . SULFERT, WASCESIN ERERIONAXPR B e s . SO 1 FiE GRSk X 35) DA
BRMIEEE RIS, RATREELA S W ; S 2 s (R A X )t 2 00 H AR 22 E A,
RARETIEL 10 HH7KF. X ETEMIR I, B 3 ZKE T XA 32 B0 A8 47 far H 2 I B Bt v
U, TSR 1ORISCEE 2 WWE NIRE RS, SRR 2T F 0 BRI RN, RILH SR e
P

YHREREEMEEBRERE

EHIRIRE R

e - EEINERE
" P oy ERIERR
y THERE

0 10 20 40 50 60

30
BfEt (ExHF7: 00895 $4%5/2)

Figure 2. Traffic flow sequence variations for Main Road 3 and its associated branch roads
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Figure 3. Actual versus predicted traffic volumes on main and branch roads
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Figure 4. Schematic diagram of a four-lane converging road
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Figure 5. Cooperative evolution of traffic flow on main road 5 and branch roads
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Figure 6. Traffic flow variation characteristics on main road 5 and branch roads
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