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Platooning technology

Trucks driving in a platoon
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Platooning technology

Trucks driving in a platoon

Bene ts:
1) Increase road capacity
2) Save fuel
3) Reduce greenhouse gas emissions
4) Cut labor cost
5) Alleviate driver shortage
6) Enhance driving safety, etc
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Platoon coordination

Hub-based platoon formation
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Platoon coordination

Hub-based platoon formation Hours-of-service (HoS) regulations
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Platoon coordination

Hub-based platoon formation Hours-of-service (HoS) regulations

Our Problem: How to schedule trucks’ waiting times at hubs to facilitate the formation

of platoons while fulfilling the driving and rest time constraints?
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System model
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System model

Truck dynamics:
aj(k+1) = aj(k) + wi(k) + 1n,, (K)t- + i(k);

a;j(k): arrival time at the k-th hub; w;(k): waiting time at the k-th hub;
t,: the mandatory rest time; ;(k): travel time on the k-th road segment.
1 if k2H;,,
I, (= o
0 if k2H;,.
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Assumptions

Maximum continuous driving time £,

Maximum daily driving time T4

I Example: EU’s HoS regulations

Two feasible driving and rest time plans

Ed:4:5 h, t,=45 min, T4=9 h
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Assumptions

Maximum continuous driving time £,

Maximum daily driving time T4

I Example: EU’s HoS regulations
1) Travel time on each road segment:

i(k) td

Two feasible driving and rest time plans

Ed:4:5 h, t,=45 min, T4=9 h
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Assumptions

Maximum continuous driving time £,

Maximum daily driving time T4

I Example: EU’s HoS regulations

1) Travel time on each road segment:

i(k) tq
2) Travel time in the whole trip:
N,' 1
k=1 i(k) Td
Two feasible driving and rest time plans
Ed:4:5 h, t,=45 min, T4=9 h
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Feasible rest hubs

Determine offline the feasible rest hubs H}c;r
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Feasible rest hubs

_ Py 1 _ ,
Zero rest time: o1 (k) ta ¥ HL =;
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Feasible rest hubs

. Py, -
Zero rest time: Mol ik) T W HL=;

One rest time:
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Feasible rest hubs

. Py,
Zero rest time: MU ik) & W HL =;

One rest time:

oo B Mgl A
i(k) ta; and (k) B ¥ Fkg2H!,
k=1 P
Two rest times:
e o . Nl ] o
i(k)  ta; i(k) t4; and i(k) tg ¥ fkkg2HL,
k=t k=k k=k
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Distributed platoon coordination
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Distributed platoon coordination

¥ Predicted departure time of truck i:  aj(k+hjk)+wi(k+hjk)+1p, (0 (k+h)t,
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Distributed platoon coordination

¥ Predicted departure time of truck i:  aj(k+hjk)+wi(k+hjk)+1p, (0 (k+h)t,

P (ke
Predicted platooning reward:  R;i(k) = hN;()l ki i(k+h) nik:+hik)

ni(kThk)+1
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Distributed platoon coordination

¥ Predicted departure time of truck i:  aj(k+hjk)+wi(k+hjk)+1p, (0 (k+h)t,

Predicted platooning reward:  R;i(k) = hN;()l ko ;(k+h)%
P
Predicted waiting loss: Li(k) = hN;()l K iwi(k+hjk)

Ting Bai et al.
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Distributed platoon coordination

I Optimization problem (solved by dynamic programming):

max Ji(k) = Ri(k)  Li(k)
wi(k);Hj: (k)2H7 (k)

st ti ai(kjk) = ti-an(k)
ai(k+h+1jk) = aj(k+hjk)+wi(k+hjk)+Lp, () (k+h)t-+ j(k+h);
h=0;::0;N; 1 k
ai(Nijk)  tiend
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