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A Re-Routable Smart Shuttle Traveling Scheme for Smart Mobility

Sung-Wook Chung*, Yong-Su Kang, Yeong—-Hun Son
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Abstract  With the development of the 4th Industry Revolution and the progress of related
technologies, people have been using various services in a more convenient way in their daily lives.
Among these technologies, the smart mobility is a service that effectively transports people or packets
from the origin to the final destination using a variety of methods/vehicles. With respect to the smart
mobility technology, the shuttle service is operational at the final destination. The conventional shuttle
operation only takes into account the shuttle operability and does not consider the shuttle-passenger
efficiency at all by the one-way routing. Therefore, in this paper, we propose the smart shuttle
algorithm that can change the routes to efficiently support boarding passengers. Our proposed scheme
consists of 3 algorithms: the shuttle operating algorithm, the re-routable shuttle traveling algorithm,
and the passenger-riding algorithm. All those 3 algorithms are effectively co-operated and collaborated
for better performance. In-depth experiments were conducted to analyze and to show the superior
performance, resulting in an average 23.6% reduction of destination-arrival time per passenger,
average 10.37% reduction of shuttle-waiting time per passenger, and average 15.38% decrease of
shuttle traveling time per hour. This proves that our smart shuttle traveling scheme reveals the whole
remarkable performance, effectively using the re-routable characteristics.
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Fig. 2. Model of Re-Routable Smart Shuttle Traveling

B 1. ADEE MEMHIA 7|80 LUE
Table 1. Top Priority of Smart Shuttle Scheme

Considerations of Smart Shuttle Algorithm

- Top Priority: On-board Passengers’ Destination-
Arrival Time

- Re-Routing: Sum of All Boarding Passengers’ De
stination—Arrival Time after Direction Change ¢ S
um of All Boarding Passengers’ Destination—Arriv
al Time of Current Direction

- New Passengers on the Shuttle Direction can be
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Fig. 3. Flow-chart of Re-Routable Smart Shuttle Scheme
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[Algorithm] Shuttle Moving
if (Passenger Call == NULL)

Wait at the Current Shuttle-Stop:
else {

while (true) {

Move to the Passenger Shuttle-Stop:

Take the Passengers on the Shuttle-Moving:

}

O3 4. MERY L02E
Fig. 4. Shuttle Moving Algorithm

32 NE Z=Hg Au2E

HES| AW FTEe B =E
st A0FE AEAHIA 79 4 gueFold
1% 5Ol AWEE Ak AT, 2 geAL

U5 A AW 1t BARAK Y mxey
2he A3 Hd,
A A9, A GoAe) B AW 120 ©

A
Qolo] 70] SN Ei &
A

oAz A A o) E5 oA A
S0l AL A7 2L A% ASe] AAAE
AR D3A RS AL RN WoR A%

215}

o

r°l'

i

[Algorithm] Shuttle Re-Routing

if ((Sum of All Destination-Arrival Times of

the On-Board Passengers)
= (Sum of All Destination-Arrival Times
after Route-Change))
Stay the Current Path:
else
Change the Routing-Path:
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Fig. 5. Re-Routing Algorithm
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[Algorithm] Passenger Boarding
if (Waiting at the Shuttle-Stop)
Call the Shuttle Presenting His Destination:
if (On the Shuttle-Ride)
Calculate the Destination-Arrival Time per Passenger
Considering the Current Shuttle-Path:
if (After the Shuttle-Ride) {
Perform Re-Routing Algorithm:
if (The Routing-Path Change Occurs)
Update All Passengers’ Destination-Arrival Times:

k
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Fig. 6. Passenger Boarding Algorithm
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