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Abstract: Based on the repeatability and periodicity of the freeway traffic system, a non-parameter dynamic lineariza-
tion of the macroscopic traffic flow model is developed by introducing the concept of “Mimic Pseudo Partial Derivative” .
And then, a new non-parameter adaptive iterative learning control (NP-AILC) is presented for the freeway traffic ramp me-
tering. This control approach is model-free in nature, and its learning gain can be adjusted iteratively. Convergence analysis
shows that this approach can achieve an almost perfect tracking performance when the initial states are randomly varying
iteratively. Simulation results further illustrate the validity of the presented method.
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problem formulation)
2.1 ZEMACHE B R (Macro traffic flow model)
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A5 (NP-AILC for ramp metering)

3.1 EARH K 3) A& £ 4L (teration-depending
dynamical linearization)

PRI ER N T IE )R R g, 2k FACl
(R~ 350 %85 52 p, (6) RSP S50 38 B o, (8) 70 ) A ZR G ) 4
AR N DM E R R (6) 8 KRG IFEHEIRIA; H O
W& i s, () 0 R GE I P s)), ] .

¥ AX@r AN Q), WG RS H IOEAR 1A
T LA TR
pi(k,t+1)=a;(k,t)p;(k,t) + bi(k,t)pi—1(k,t) +

ci(t)ri(k,t) — ci(t)si(k, t). (5)

Lmin

%25 %
T T

o ai(t) = 1 — Evi@’ bi(t) = I 1(t)
ai(t) = LT k= 0,1,2, - R,

®i&1 RZEGWLEYLe {0,--- TV E =

Lo, BAr(k,t) # O, A

|Api(k,t+1)| < b|Ar(k, 1). ©6)

Hrr:

AT’Z(k,t) = T'Z(k,t) — T'z(k — 1,t),
bl —ANH L
E 1 R, BRIAT AR il
PR G4t (014, R0 R Gk AR A () R BR ).
A BRI IR AR A AN 3 15 | S A R 2% PR 114 TG B .

EE1 WTRZEOG), 4Ar(k,t) # R, —58
AAE R “ U T 050, (K, t), 15
Api(k,t+1) = 0,(k, t)Ar;(k,t), (7)
I 110 (k, )| < b.
iE HRZG) A
Api(k,t+1) =
a;(k,t)pi(k,t)+bi(k,t)pi-1(k, t)+
ci(t)ri(k,t) — ci(t)si(k, t) —
ai(k —1,8)p;(k — 1,t) +
bi(k—1 t)pZ 1(B—=1,t)+
ci(t)ri(k — Lit)—ci(t)si(k — 1,1) =
ci(t)Ar(k,t) + &(k,t). (8)
Hrp
ik, 1) =a;(k,t)pi(k,t) + b;(k, t)pi1(k,t) —

ci(t)si(k,t) — a;(k —
bi(k_lv t)pifl(k_L t)_

ci(t)si(k —1,).

&N AT AR o, (k, ) T FE
A (k,t) # OF, T ROV AFAEfn (k. t). &
0;(k,t) = ci(t) + mi(k, t), W7 FE@)RIO) EL#% AT
FFITRE(T). MRAEARBEL, AR A3(0;(k, t)| < D.

E 2 i, t) BT AR AN 5, A AD A
BUits CANHAFAENE. RSO HAER “ W Dh i T80 16
Iy AT I AU .

3.2 S HENMIERE S 6] (Non-parametric

adaptive iterative learning control)
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3.3 WS 43 Bt (Convergence analysis)
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4 i A5 (Simulation study)
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Fig.1 The maximum tracking error using NP-AILC
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Fig. 2 The maximum tracking error using typical ILC
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