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Kentsel mobilite yonetimi ihtiyaci

Los Angeles, 1941 Los Angeles, 2013
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Mobilite yonetiminde cesitli yaklasimlar

mobility
management
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Karayolu trafigi akis kontroliine giris

Ornek: Otoyol rampasi akis kontrolii®
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kontrol algoritmasi: u(k) = w(k — 1) + P (xk — 2(k))

ke{0,1,2,...} P: kontroloér parametresi

Markos Papageorgiou and Apostolos Kotsialos. IEEE Transactions on Intelligent
Transportation Systems 3.4 (2002), pp. 271-281. URL:
https://ieeexplore.ieee.org/stamp/stamp. jsp?tp=&arnumber=1166514.
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https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1166514

Sehir olcekli trafik sinyal kontrolii

- Eixample, Barcelona
12 km?, ~600 kavsak, ~1500 yol baglantisi
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Geri beslemeli perimetre kontrolii
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Makroskopik temel diyagram (MFD)?3
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2] Godfrey. Traffic Engineering & Control 8.8 (1969).

3Nikolas Geroliminis and Carlos F Daganzo. Transportation Research Part B:
Methodological 42.9 (2008), pp. 759-770.
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iki bolgeli MFD sistemi dinamikleri*
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ny . = F(ny, qi, ug)

4Nikolas Geroliminis, Jack Haddad, and Mohsen Ramezani. IEEE Transactions on

Intelligent Transportation Systems 14.1 (2013), pp. 348-3509.
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MFD-tabanh kontrol literatiiru

’ yayin \ yontem \ test \ bolge ‘

Daganzo 2007 ac-kapa | makro 1
Keyvan-Ekbatani 2012 Pl mikro 1

Aboudolas 2013 Pl mikro | > 2
Geroliminis 2013 MPC | makro 2

Hajiahmadi 2013 MPC | makro | > 2
Hajiahmadi 2015 MPC | makro 2

Kouvelas 2017 Pl mikro | > 2

Zhou 2017 MPC mikro | > 2

Ni 2019 MPC mikro | > 2

incelenmemis dogrultular:

» durum kestirimi ve kontrol

» perimetre kontroll ve rota yonlendirme
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Model éngériilii kontrol (MPC)®
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5Nikolas Geroliminis, Jack Haddad, and Mohsen Ramezani. IEEE Transactions on
Intelligent Transportation Systems 14.1 (2013), pp. 348-3509.
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Hareketli ufuklu kestirim (MHE)®

MHE honzon into past A
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subject to  ny 1 = F(ny, q(t), uk) + wi

ﬁk = h(Xk) + Vi

Ssik llber Sirmatel and Nikolas Geroliminis. /EEE Transactions on Intelligent
Transportation Systems (2019).
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Makroskopik benzetim sonuclar
kontrol basarimi
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Makroskopik benzetim sonuclar

hli nij and Qij (h(X):X) h42 n;, Mijv and q;
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x-ekseni: gurlltinin standart sapmasi
y-ekseni: kestirim hatasinin RMS degeri
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Model-tabanl parametre kestirimi’
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N =ng + Vi, qx = gk + Zk

7Isik llber Sirmatel and Nikolas Geroliminis. 2020 European Control Conference
(ECC). IEEE. 2020, pp. 408—413.
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Mikroskopik benzetim sonuclari

. Eixample, Barcelona kontrol ba;arlml
e ey -
PR
= ) JoigH 3\l 1 = 6E4 e 110 COMETOL
1 4 Y, g —— MHE-MPC
5 |
u sl . hs 3E4
X 2 :
| :
J Ne=mny = 16, n, =6 8 0 accumulation
o 0 240 480
kestirim basarimi time (min)
4E3 1
"E measured 110 CONtTO]
[ true e \[HE-MPC
g
= estimate U34 (t)
= | 05
5 -
g
E
Q
Q
< { A 0
0 240 480 0 240 480
time (min) time (min)

14 /16



Perimetre kontrolii ve rota yonlendirme
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x-ekseni: siriici uyumu
y-ekseni: harcanan zaman

minimize
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subject to ny = n(t),
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ni+1 = Fy(nyk, q(t), uy, Ok)

8|sik llber Sirmatel and Nikolas Geroliminis. /EEE Transactions on Intelligent
Transportation Systems 19.4 (2018), pp. 1112-1121.
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Sonuc

katkilar:

» MFD-tabanh MPC4+MHE ve MBPE

» perimetre kontroll ve rota yonlendirme
sonuclar:

» MPC4+MHE — giirtltide basarim

» rota yonlendirme — disiik uyumda basarim
devam eden arastirmalar:

» model/sistem iliskisi, dayanikllik
gelecekteki arastirmalar:

» konvansiyonel /otonom karma trafikte kontrol

» hiyerarsik ve dagitik kontrol
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Soru-cevap

Eixample, Barcelona
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12 km?2, ~600 kavsak, ~1500 yol baglantisi



