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Modelling Merging Location in Freeway Weaving Sections

Based on Gradient Boosting Decision Tree
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Abstract:  Merging behaviors in weaving sections heavily affect traffic operations and may trigger traffic
congestions and breakdowns. Merging location is one of the most important merging behaviors. A new method
called Gradient Boosting Decision Tree(GBDT) is presented in this paper to develop a merging location model.
Because merging behaviors involve both longitudinal and lateral driving behaviors, initial lateral location is
considered in this paper. Data are extracted from NGSIM dataset and used to train the model. Compared with
Lognormal model using AIC, BIC and R, the proposed GBDT model is better than Lognormal model. It is shown
that later location is most important variable. The partial effects of exploratory variables indicate that GBDT can
reveal the hidden nonlinear relationships between merging location and exploratory variables.
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Fig. 4  Relations between merging location and exploratory variables
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Table 2  Correlation coefficients between merging location and exploratory variables
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Lognormal Model

5 b AIC BIC Ji§
Lognormal 29183 2937.9 0.453
GBDT 2755.5 2771.1 0.653

4 TESH

GBDT #6: AL i A8 8 7E 2% A A& rh ik oy [l
VAR A 53 408 B R, L S HEAE o S R X T
T RUNE JBE 14 $12 125 of ff 7 A2 2 F AR A rh ok ) i
P, BB M AR i@ 1) 28(7) 2k 115, Salford System
AR 5 A5 B AT, 25 T AR B
WS PR AT LA Y 5 i T 200 A7 Y
I TR T X, 3K 5 FRATTAE T T A AR DGR 3B
B FRATTAE AR AR 22 I 22402 3 53 Ar ik A
i B 73 2 T R e X TR 2 A R A A LS
FENCA SR, W R 3= 4R A0 ARSI 5
O B A B RN FE 2, 2 Bl gl 3 ok 9 G A
BB IR I A, W R ETETFEALIC A,
PRI >4 8 [ B B 2 /NI, 00 de e [l 7 5 T AR

B 22 1) 2 AR A A e TR 2 e sgiE Ytk
A RIS B 2 5 03 A BRI ST E AR
2500 53 n] B8 IE A IR A ) G R ) 0, AR X
6 B T2k T, JE AL 3G R vl B R 4R X A
LR ZETE LS RE B, DRI, AT A 1) 07 B S50
ANLEZ AR 2 BRIEAH DG

(5] 6 J2 i R AR it I AL B R 500 AT LA
HE AR s XA B P 52 T S A 2 i 1) Al E 2
PR X TFRUARE R EEX, 2 XAE(L, 3] mAd s fi
YA AT i 5 ) P 5 394 o ARz, SR A
S R A DG T X T 5 4R i 22DV, YDV AE
[-1, 8] m/s I fige , R BT A & b 5 il 25
PRV HE T 7B 28 1) R 35 (HLAE[ 4, 6] m/s A BT By, 1]
GBDT FE R RE A TR BE 3240 1A B 5748 5 2 [R] 11
Feu ¢ 2 6 FRIARE EE YV, 24V AE[14.5,16.5] m/s i)
B , YA B I A T P 385 o s A iz, S
MR A G

DV, KFIK, Y% A # A\ Lognormal 554 , #X iij
TEASC R ) GBDT A AU | R4S HOAH X 2 4
I AR RASRIHC AL B A — 22 52, GBDT 1



92 il RS TS ER

201846 A

RIRROZAZ I & B 52 ¢ RN E 6 7] LI
DV, SICAN B A IER I B IR R R TR
22— 30]m/sJ: A B it 7 o 2 4 XHE
B /DT A 8 5 7F(0,2.5] mis b A B Bl 25
ZE RGN B 2SR T 7E[2.5, 4] m/s b I A B
Wit 5 T 22 () B TG AR Je . X T S 2R RS Tl R
25 T FE(0,50] veh/lem/L B, X T30 A L
S F2 R 5 AR TTAE[S50,70] veh/km/L, 1A & BE
%zé’zxﬁmb FEE SN B, U Y A

T I B AR B A, AR I A E RS
B 53 A NG BT A G T XY o 2 2 38 %
B B, ACHE PR S AL T AR E T sl RS, B

T2 @EEX’% PLFR 20T DI B 18] B iy S 380 A
AR 7E H B A A8 T8 WA T AN B AR
E'/J\,/Jﬁéuﬁl* T[IO 20] veh/km/IF{J i , o T

ADLEA —E R

100
80
60
40
20

0

X DV y DV, K K,
A5 a5
€5 AR AH X B

Fig. 5 Relative importance of variables

40
£ 30
=20
2 10
Y,

—_—

6 -4 20 2 4 6 8 1012 14
DV/(m/s)

A M

12 -10-8 6 420 2 4 6 8
DV,/(m/s)

A

l_/

0 5 10 15 20 25 30 35 40 45 50
K./(veh/km/1)

AFX A

A % R /m
Co RV, Wiy

i
w

(i 2 m
h O & o

Pl 6 2% 72 b Xl FU 235 R 1 i 2% 1o

Fig. 6  Partial effects of variables
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