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Methodologies and results

Tab 1. Confusion matrix of imputation results
Fuzzy logic
| | | l " Predicted
Walk Bike Bike/ Bus/ Car/Motorcycle Car Wa | k B | ke Bus Motor b | ke C ar Tota I
t Motorcycle Motorcycle/ 1 .
i Walk 719 9 0 28 2 758  94.9%
Bicycle in H""E"Sf car driving Yes Bike 4 75 0 23 2 104 72.1%
household Within operational s
L UL S No Bus 0 2 72 21 2 97 74.2%
Motorevel Motorbike 48 33 36 1058 70 1245 85.0%
otorcycie
Witk montly Car 11 5 10 117 444 587  75.6%
B 8 Total 782 124 118 1247 520 2791
rigin and
Desinationclose BTN 01.9% 60.5% 61.0%  84.8%  854% Acc.  84.8%

Process of mode detection (Fig 2.)

Fig 2. Process of travel mode imputation _ . T |
:¢ Applying fuzzy logic (Fig 3.) to detect: (1) walk, (2) bike, (3) car,
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2 —— Low =t Car/motorcycle: In case the user had a car driving license, the
0.5 - aﬁ - Medium .
ag High car/motorcycle segment was labelled as a car segment. If not, it
00— 25 - T A r r was categorized as a motorcycle one.
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(b) The median speed (m/s) =t Bus/motorcycle/car: First, in case both the starting time and
0.15
e 5 — Low ending time of a bus/motorcycle/car segment felt into the
om — Medium ] ] ] ]

05 182 —— High operational time of bus services, this segment was then checked
- |78 by two criteria. In case the user had a monthly pass or both origin
' ' 0.17 ' 0.34 | ' ' ' | . . . .

0.0 0.1 02 M S, O 0.7 0.8 and destination of this segment was close to bus stops, it was
104 _ . classified as a bus segment. By contrast, it was next treated as a
g * = LOW
& — Medium motorcycle/car segment.
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A 10 Idf‘f E” t ii;& § f‘:”, % oo 70 Mode imputation results (Tab 1.)
eading change rate 4 degree/m -
o 2t Reasonable overall accuracy of 84.8%.
N ~ - 5 . o .
E:E‘ e ):¢ Motorcycles are the main source of misclassification.
UE 1&g A4 . . e o
BE :¢ Imputations of bus and bike are poorer (see precision and recall)
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(e) Closeness to bus stop Futu re direction

based on the distances from origin and destination to the nearest bus stops (m)
- - - - 2¢ Improving the detection of bus and bike using machine learnin
Fig 3. Membership functions of fuzzy variables P & 5 5
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