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Adaptive Freeway Traffic State Estimator based on Fusion of
the Model Parameters Estimates

Ehsan Jafari, Behzad Moshiri, Karim Salahshoor, Amin Ramezani

Abstract: This paper presents real-data testing results of a real-time freeway traffic state estimator. The general
approach to real-time adaptive of freeway traffic state estimation is based on nonlinear macroscopic traffic
flow modeling and extended Kalman fliter algorithm. Macroscopic traffic flow model contains three important
and unknown parameters (free speed, critical density and exponenet), which should be estimated with off-line
or on-line methods. One innovative aspects of the estimator is the real-time joint estimation of traffic flow
variables (traffic flow, mean speed and traffic density) and model parameters, that leads to some significant
features such as: avoidance of prior model calibration, automatic adaption to changing external conditions (e.g.
weather conditions, traffic composition,...). The purpose of the reported real-data testing is, first, to
demonstrate some obstacles in previous methods, second, to propose two methods based on dual filtering and
fosion of the model parameter estimates for improving the previous methods.

Keywords: Traffic State Estimation, Macroscopic Traffic Flow Model, Extended Kalman Filter, Adaptive
Filter, Estimation Fusion.

[ DOR: 20.1001.1.20088345.1389.4.1.3.1]

b i g mins oils =01l G351l 5 IS Oleitige ezl o S dloea Eirr O] 1SS 15 odgs oy 5


https://dor.isc.ac/dor/20.1001.1.20088345.1389.4.1.3.1
https://joc.kntu.ac.ir/article-1-143-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.20088345.1389.4.1.3.1]

S0 5 Jue gl el eaies oS5 oubol 3l enbizal b ¢Sl 5 V- ik ) pmad Y

@@)wlw}:@u&ﬂ;gsﬂs\)@‘gﬂgabl

Aoy o 5 15250 W i b 55y aoes Lty s ol
¥ b BlE e s S e Gy sidoe ¢ (Slag 0 5
G s byl cpl gl b pslie 55 aiys b oS (4] aS
TP ST LR 1 SPC RGN B GURC S JYCH RS PSR
Bl O3 omen St a sbasdls |y s malyl cpl 55,0 3
Db e o b IS ol das Gudal oyl DLk b 5 Juke
3 b bl s e b oSG 5 Sl 0 i |
i OT blse 8 (V] 5 Vo] VD) sl S50 5 b5l 3550
I W, B S T oddplnl Dlads 5o Celoddiom 55
Slp oS A 6 Sl e eyl by et 3055 b eSS
sgige oolital Jua bzl 5 ¢Sl SV Olojar Cpais
ol Olabl ot (Sluas b e ol o3 & (e LSS S )
—onla0lis Jute gla zalyly 5 ¢Sl 5 NVl Ol jod pmeded (8 oy
slgtig e K s oyl S ol 03,57 Co by 6y 5 Conlods
-0l e LS K b 4 s 2l S il b o lads
O Gl eddOby &.4_):1:5 SR8 35 A 53 Cwleddosls
e S8 5 S S 5 e 1l Je sl el
Goapo b mahil i )y camlie CiS Sl L5 S eslizal
St Calin o bl (3loans b 4 L sl e
CwlodiioslsOlas bag slwacs s 55 t).p)n oplas Ll e Soglize
OS5 ey 3 eslimad e ) 038 Gk el aslsl s
A plal et Ty (b )l peds S 5 (gl Sledb
e 3 Shos Sy load b 8 Clinlgity cuSa
o3l (655 p e kOl slabas 4fST Wlas ol H3 il e Sy 2
- 5T Minnesota s 1-494 o § 55 sl 5 slas, S
los
o 855 835 0 S ke sl (ol e &S5y a3
53 dde ol 45 Caslods b me S031 5 (slags 8 o3Il 05 ST se 5
55 Ly ol CuiS 5 B sdm Slid 53 5 bme VA4 Jlu
Sl B 5 G5l ) g0 clags o5l 5 G5 0 (g5ldite
ST s 1494 ol By sl 5o (VW] s V] Y] D
mosls 73 0T Sl eddeslizal (slacs Sl 5 1S T Minnesota
s i 3 Ve oK s LS oK 2 e i) 5 eloks
ol s Lleds S5 aby e slagluacd 5 SleMbl S5

Ll Ol 5Ll Caad 53 g bt 5l oke Tty

doddo -

Sl o o ize 5l sl gazme ((SE5 w5
Soule 85,8 g Foslinad 3550 ol 855y S5 Coms Cao 5
Sla e radw (315 SVl | i Ol Oiomess b
(Gl J& 5 o o oo (G5 0l ) ol 8550 G315
SN 3 gdoms o bl (456116 0) sle Saj o8 L
- omss il glaediles) oSCal 5 b 3L, KT 1 saTomts
b 03 ol dis il ()l sl K (S5 gla
SE Gl ldm 03508 (SIS SVl O K
ST VD bl psbael (sl it st 4 Sl sk s S o510
5 bl 0o e i Sl OVl a0l cmeds (Y]
ol 03 Gl Sladss @sd8 Lo Yo s 5 syl oS35 J xS
[F] Clodiiaa
Jee 3l ealizel &SG5SVl aded 4ioe) 53 3,08 5 Slabs)
5 e Sl oy Gl e e S8 S
AL g (s pshral Sl > et (5 Bl e IS A
Sty ol Gl » G OUL 53 8 80 0 lides edes
Rl b Gl ssdome ok adl) il S A 5 S
b s oottt sl i iy b [D] 55 4 T asle i,
=055 03litul ol 5 (Sl s 33 Cpad (g enle Jube &K 51 ST [#]
(o515 35 5 5 (ol

A i 53 S e s et 6 S Sl Jus
ol S Wb Gl s e L Ll b e ey
Gl 31l S 5 Bl a5 Gaiie 353 55y Y gemae s el )l
SR Ll b bl ol il il slize s ol e
S b bl opl e opl 53 ot Sl 3 3 S ok
S AL 5 V] Bk o s e jed 53 Loyl Sl
sy i S5 OV e 4y Lo sl sl S,
e sl M5 Sy [V] 5 oS sl e G5 Jke sl el
ol 035 psbal oo Lo il sl 4l pani S S B L

San 35 dde gla byl palie (et 4l S (gl s el

! Real-time

? Traffic flow

* Mean speed

* Traffic density
* Detector

¢ On-line
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