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A solution of autonomous vehicles
Dynamic Autonomous Road Transit (DART) System
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Decomposing the bus fleet
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where,
𝐴𝐴𝐹𝐹 : assigned bus fleet size
𝑗𝑗 : 𝑗𝑗𝑡𝑡𝑡 bus service
𝑓𝑓𝑗𝑗 : bus fleet size of 𝑗𝑗𝑡𝑡𝑡 service
𝑡𝑡 : total bus stops
𝑠𝑠 : number of stops within study area
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Estimating total cost – acquisition cost 

6



Estimating total cost – operation & maintenance cost
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Estimating total cost – results

8

Comparing scenarios 



Calculating cost efficiency results
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HDB 
(Block 403 HDB Serangoon, 403 
Serangoon Ave 1, Singapore 550403)

Apartment 
(Terrasse Condo, 21-37 Terrasse Ln, 
544777)

Working area 
(Republic Plaza, 9 Raffles Place, 
Singapore 048619)

Shopping centre
(Orchard Central, 181 Orchard Rd, 

Singapore 238896)

Recreation centre
Basketball Association of Singapore, 
601 Aljunied Avenue 1, #01-04, 
389862



𝑈𝑈𝑛𝑛,𝑖𝑖 = 𝑉𝑉𝑛𝑛,𝑖𝑖 + 𝜀𝜀𝑛𝑛,𝑖𝑖 = 𝑎𝑎𝑎𝑎𝑎𝑎 + 𝛽𝛽𝑡𝑡𝑡𝑡 ∗ 𝑡𝑡𝑡𝑡 + 𝛽𝛽𝑡𝑡𝑡𝑡 ∗ 𝑡𝑡𝑡𝑡 + 𝜀𝜀𝑛𝑛,𝑖𝑖

Multinomial logit model (MNL)
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𝛽𝛽𝑡𝑡𝑡𝑡_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 𝛽𝛽𝑡𝑡𝑡𝑡 + 𝛽𝛽𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ∗ 𝑤𝑤𝑤𝑤𝑤𝑤𝑘𝑘𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝛽𝛽𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ∗ 𝑤𝑤𝑤𝑤𝑤𝑤𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝛽𝛽𝑡𝑡𝑡𝑡_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 𝛽𝛽𝑡𝑡𝑡𝑡 + 𝛽𝛽𝑖𝑖𝑖𝑖_𝑣𝑣𝑣𝑣𝑣 ∗ 𝑖𝑖𝑖𝑖_𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣_𝑎𝑎𝑎𝑎𝑎𝑎



Mixed logit
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Value of time estimation
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Changes in shares
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Scenario 1 Public transport costs less by 10%

Model negLognormal Normal Triangular Uniform

Taxi -0.00253 -0.00229 -0.00294 -0.00334

Public transport 0.00072 0.00101 0.00102 0.00122

Scenario 2 Public transport travels faster by 10%

Model negLognormal Normal Triangular Uniform

Taxi -0.10358 -0.11046 -0.11289 -0.12646

Public transport 0.02877 0.04242 0.03918 0.04206

Thank you!
SUN Shanshan Oscar



Modelling statistics
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GENERAL HOUSEHOLD SURVEY 2015
Table 153  Resident Students Aged 5 Years and Over by Usual Mode of Transport 
to School
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GENERAL HOUSEHOLD SURVEY 2015
Table 159  Resident Working Persons Aged 15 Years and Over by Usual Mode of Transport 
to Work
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