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In logistic domains, transportation planning

and scheduling are made based on a-priori .

knowledge about processes:

« Service duration at each customer;
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« Travel times between customers; o
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Partially human generated event logs leads
to uncertainty related to the time at which
events are logged.
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Spatio-
Temporal

Time-Windows are defined based on speed profiles:

Trajectory

« Portions of the trajectory where truck was stopped
- Used to estimate load & unload activity duration;

Speed
Estimation

* Portions of the trajectory where truck was moving Time-
- Used to estimate travel times between locations; Windows
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Truck ID Date & Hour Event Activity
1141 2013-05-0212:57:52 Navigation ETAupdate -
1141 2013-05-0213:57:55 Contact ON - Event Lo Spatio-
J T |
1141 2013-05-0214:57:58 Start of Break Break empora
1141 2013-05-0215:21:41 Cancellation of Break
1141 2013-05-0215:21:45 End of Break Break
1141 2013-05-02 15:21:46 Start of -
1141 2013-05-0215:21:46 Cancellation of - Activity :
: - W Trajectory
1141 2013-05-02 15:22:21 Start of Drive Driving Recognition
1141 2013-05-02 15:22:45 Drivingtimes state event Driving
1141 2013-05-0215:22:45 Basic record Driving
1141 2013-05-0215:23:15 End of Drive Driving Speed
1141 2013-05-0215:23:15 Start of - Estimation
1141  2013-05-02 18:23:34 Task Busy -
1141  2013-05-02 18:23:55 Cancellation of - Time-
1141  2013-05-0218:24:56 Start of Unload Unloading A= {a1; az, ..., aj} Windows
1141 2013-05-0218:26:29 Contact OFF Unloading S — {Sll SZJ . S]}
1141 2013-05-02 18:27:31 Driving times state event Unloading
1141 2013-05-0218:27:46 Basic record Unloading F = {fl: fz, ey f}}
1141 2013-05-0218:28:52 Contact ON Unloadin —
L Ig C_{Cl,cz,lll,cj}
1141 2013-05-0218:28:53 Task Finished Unloading
1141 2013-05-02 18:30:46 End of Unload Unloading
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« Time-windows define the upper and
lower boundary of the activity time-line
and serves as estimation interval;

Spatio-
Temporal

Event Log

 Activities are assigned to the Activity
correspondent time-lines and the activity FEeHen
time-line is built;

Trajectory

Speed
Estimation

« Asubset of activities is defined:
Time-
« A" = Set of human logged activities dilieeys

e A"C A Activity
Time-

Line
Activity 1 Activity 2 Activity 3 Activity 4 Activity 5
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Activity durations are estimated based on
Spatio-
Temporal

Event Log

the empty time in the neighborhood of

such activities:

Activity

Recognition Trajectory

akEA*

Speed
Estimation

Activity Time-line

Time-

akEA* akEA* akéA*
Windows

tj Activity Time-line

Activity
Time-
Line Estimation
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0 min ROI Time Line
v
0 min ROI Time Line

activity duration < € —  Short activity

. activity duration > € — Long activity
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Customer Analysis
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Analyse time-windows corresponding to moving portions of the trajectory
* Time-windows are now related to the moving portions of trajectories:

- Start of TW = Start of Trip;
- End of TW = End of Trip;

* To each trip is assigned a TRIP_ID;

* Preform clustering on “start” and “end” locations of trips and intersect clusters
results;

* Theintersection between a “start” and an “end” cluster gives the IDs from all
similar trips.
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 The aggregation of different types of databases leads to the
reduction of uncertainty when preforming stochastic
characterization of process activities;

* Enable the prediction of service times at each customer as
well as travel times between customers;

* Estimation constrains applied by time-windows and other
activities create a well conditioned problem;
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* Use fuzzy systems for the classification of the trajectory
inks from spatio-temporal databases to achieve a higher
evel of detail in event logs. Use additional parameters such
as the average link acceleration and link length;




