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Abstract: Considering the major public health events, in order to reduce the exposure risk, commuters are willing to
go to the work places by mutual assistance and rideshare within an acceptable range. Aiming at the problem of
commuter rideshare route planning, we construct an integer linear programming model to reduce the total driving
distance of commuters to the company on the premise of successful ridesharing and pairing commuters as many as
possible. We propose an improved simulated annealing algorithm by adding path exchange and node insertion
operations, and then conduct case simulations for three scenarios: unlimited rideshare, non-rideshare, and restricted
rideshare, and test the maximum travel distance and maximum detour distance that pickers could accept, as well as
the rideshare effect under different combinations. The results show that in different scenarios, the designed
commuter ride-sharing model can achieve a higher commuting rate and reduce the total driving distance at the same

time. When the maximum detour distance is greater than 10 km and the maximum travel distance is greater than 30
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km, more than 90% of the nodes in the case can complete the ride-sharing pairing, except for passengers who are far

away from the pick-up range. The research results help to ensure safe travel of employees and improve the commuting

efficiency of the company during the duration of major public health events.

Key words: traffic engineering; commuting rideshare; route planning; simulated annealing algorithm; major public

health event; corona virus disease 2019 (COVID-19) epidemic
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Fig. 1 Encode and decode process. Taking the C = {1,2,3,4,5,6,7, 8,9} with 9 nodes including 2 pickers and 6 passengers as an

example.
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Table 1 Case node coordinates
T x/km y/km F5  x/km y /km 5 x/km y /km F5  x/km y /km F5  x/km y /km
1 27.5 41.0 8 0 20.0 15 4.0 22.5 22 2.5 2.5 29 7.5 40.0
2 18.0 5.0 9 42.5 17.5 16 31.0 40.0 23 26.5 21.5 30 12.5 15.0
3 19.0 7.5 10 12.5 42.5 17 21.0 7.5 24 45.0 17.5 31 18.5 23.5
4 10.0  40.0 11 13.5 21.5 18 43.0 32.5 25 29.0 37.5 32 15.5  26.0
5 46.0 15.0 12 5.0 20.0 19 32.5 17.5 26 1.0 37.5 33 23.5 23.5
6 30.0 42.5 13 47.5 15.0 20 32.5 42.5 27 36.0 17.5 34 20.5 18.5
7 43.5 15.0 14 2.5 22.5 21 21.0 2.5 28 9.0 37.5 35 20.0 25.0
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Table 2 Unlimited rideshare scenario rideshare driving route
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Table 3 Non-rideshare scenario rideshare driving route

i BAREE SEATHR ZEfTIC B

T it Bkm  Blm Bl HEE/kn
1 1—35  17.67 0 0
2 2935 20.10 0 0
3 335 17.53 0 0
4 435 18.03 0 0
5 5935  27.86 0 0
6 635  20.16 0 0
7 735  25.54 0 0 591.70
8§ 835  20.62 0 0 (296. 58 +
9 935 2372 0 0 295.13)
10 1035 19.04 0 0
11 11—35  7.38 0 0
12 12—35  15.81 0 0
13 1335  29.26 0 0
14 1435  17.68 0 0
15 1535 16.19 0 0
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Table 4 Restricted rideshare scenario rideshare driving route

¥ 1o BAREE ZTHE ZefTHE ROERE
= it ee Bikm  B/km o /% JEEV/km
1 1— 35 17. 67 0 0
2 21—
2 26.44  6.34  23.97
17— 34— 35
3— 30—
3 22.45  4.92  21.92
31— 35
4— 29—
4 22.82  4.79  20.99
28— 26— 35
527
5 28.00 0.14  0.50
23— 35
370. 44
6— 20—
6 24.02 3.8 16.09 (317.74 +
16— 25— 35
52.7)
7 7-19—35 258 0.32 1.23
8 8— 35 20. 62 0 0
9 93335 23.73 0.02 0.07
10 10— 35 19. 04 0 0
11 11— 35 7.38 0 0
12 12— 35 15. 81 0 0
13 13—24—35 29.64  0.37 1.26
14 14—32—35 18.07 0.40 2.19
15 15— 35 16.19 0 0
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Fig. 4 Driving routes of (a) non-restricted rideshare scenario,
(b) non-rideshare scenario, and (c) restricted rideshare scenario.
The square indicates the picker, the circle indicates the
passenger, the triangle indicates the company, the solid line
indicates the vehicle driving route, and the dotted line indicates

the abandoned node route.
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