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Case Study 

 57 delivery trucks;  

  1 warehouse; 

  5 truck centers; 

  155 stores in Manhattan. 

 Duration of data (Jan.1, 2012-Dec. 31, 2012) 

 11640 delivery tours in 2012; 
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Event-based GPS Data in 2012 

 

 

 

 

 

 

 

 Advantage: Engine status (Ignition off, Ignition On) and travel status (start, stop) 

 Assumption: Apart from warehouse and truck centers, a vehicle will only turn the 

engine off for deliveries at stores. This helps identify delivery stops. 
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Label Date / Time Address Latitude Longitude Event  

928 4/3/2012 21:50 521 Park Ave, New York, NY, 10065 40.763525 -73.9692138 Travel Stop 

928 4/3/2012 21:50 1 Central Park S, New York, NY, 10019 40.76478 -73.9737944 Travel Start 

928 4/3/2012 21:55 937 7th Ave, New York, NY, 10019 40.76668 -73.9790527 Drive 

928 4/3/2012 22:00 98 W 53rd St, New York, NY, 10019 40.761666 -73.9790111 Drive 

928 4/3/2012 22:03 65 W 56th St, New York, NY, 10019 40.763447 -73.9769638 Travel Stop 

928 4/3/2012 22:04 65 W 56th St, New York, NY, 10019 40.763447 -73.9769638 Ignition Off 

928 4/3/2012 22:04 70 W 57th St, New York, NY, 10019 40.763825 -73.9768972 Ignition On 

928 4/3/2012 22:06 68 W 55th St, New York, NY, 10019 40.762497 -73.9772 Travel Start 

928 4/3/2012 22:08 62 W 57th St, New York, NY, 10019 40.763788 -73.9768055 Travel Stop 

928 4/3/2012 22:08 47 W 56th St, New York, NY, 10019 40.763569 -73.9765194 Ignition Off 

928 4/3/2012 22:34 42 W 56th St, New York, NY, 10019 40.762877 -73.9767305 Ignition On 



GPS Data Issues 

Devices may be broken 

Signal between satellite and receiver can be blocked 
by obstructions, especially in urban areas (like NYC) 

Devices may turn off when vehicle speed drops below 
some threshold (2 mph) or when signal is blocked 

As a result, the GPS raw data files often contain 
errors and incomplete tour information 

Even everything else is perfect, GPS data are very 
accurate on location information but poor on 
behavior explanations;  
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Incomplete Tour 
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Red and green lines  

 

Two incomplete 

tours  



Moving around at one store? 
DR044 1/18/2012 1:00 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Drive 

DR044 1/18/2012 1:05 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Drive 

DR044 1/18/2012 1:10 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Drive 

DR044 1/18/2012 1:13 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Travel Stop 

DR044 1/18/2012 1:14 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition Off 

DR044 1/18/2012 1:15 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Travel Start 

DR044 1/18/2012 1:16 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition On 

DR044 1/18/2012 1:16 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Travel Stop 

DR044 1/18/2012 1:16 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition Off 

DR044 1/18/2012 1:21 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition On 

DR044 1/18/2012 1:24 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition Off 

DR044 1/18/2012 1:49 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition On 

DR044 1/18/2012 1:51 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition Off 

DR044 1/18/2012 1:57 567 2nd Ave, New York, NY, 10016 40.743119 -73.9772305 Ignition On 

DR044 1/18/2012 2:03 185 4th Ave, New York, NY, 10003 40.733852 -73.9894583 Travel Start 

DR044 1/18/2012 2:05 185 4th Ave, New York, NY, 10003 40.733852 -73.9894583 Travel Stop 

DR044 1/18/2012 2:19 185 4th Ave, New York, NY, 10003 40.733852 -73.9894583 Ignition Off 

DR044 1/18/2012 2:24 185 4th Ave, New York, NY, 10003 40.733852 -73.9894583 Ignition On 

DR044 1/18/2012 2:47 49th St, New York, NY, 11378 40.724483 -73.9208916 Travel Start 

DR044 1/18/2012 2:52 49th Ln, New York, NY, 11378 40.724827 -73.9176555 Drive 

DR044 1/18/2012 2:53 49th Ln, New York, NY, 11378 40.724827 -73.9176555 Travel Stop 
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Devices Issues? 

DR009 1/7/2012 2:45 71st Rd, New York, NY, 11375 40.720244 -73.8432444 Antenna Connect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Disconnect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Connect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Disconnect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Connect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Disconnect 

DR009 1/7/2012 2:47 71st Rd, New York, NY, 11375 40.720277 -73.8433722 Antenna Connect 

DR009 1/7/2012 2:48 71st Rd, New York, NY, 11375 40.720041 -73.8430416 Antenna Disconnect 

DR009 1/7/2012 2:48 71st Rd, New York, NY, 11375 40.720041 -73.8430416 Antenna Connect 

DR009 1/7/2012 2:48 71st Rd, New York, NY, 11375 40.720041 -73.8430416 Antenna Disconnect 

DR009 1/7/2012 2:48 71st Rd, New York, NY, 11375 40.720041 -73.8430416 Antenna Connect 
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DR009 3/9/2012 21:39 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/9/2012 22:13 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/9/2012 22:34 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/9/2012 23:31 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 1:36 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/10/2012 2:46 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 2:52 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/10/2012 4:51 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 4:59 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/10/2012 8:18 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 9:06 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/10/2012 9:09 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 10:20 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 

DR009 3/10/2012 11:11 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition On 

DR009 3/10/2012 11:21 64 W 23rd St, New York, NY, 10010 40.742275 -73.9917194 Ignition Off 



Flow Chart of Research Process  
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1. Warehouse Identification (Method A and B) 
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 Method A:  The location with the highest number of stops 

  

C 

Every tour starts and  

ends at the warehouse  



Results of method A 
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 Figure1.1  The geographical distribution of stop locations with over 1000 stops in 2012 

 

Seven out of eight locations are clustered together  



Results of method B 
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Figure 1.2     Long-duration (1hour) stop location distribution in 2012 

  

 Method B:  Warehouse is the location with the highest number of long-duration stops.  

 A truck has to load all the cargos at the warehouse for one or more deliveries.   
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Plot showing the classification results 
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The log of total number of stops at a location
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2 Truck Center Identification   

 It is assumed that trucks go to truck centers for mechanical reasons; 

 Stop duration at truck centers are relatively long; 

 Google Earth displays the 1-hour or longer stops;  
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  Longitude Latitude 

Truck center 1 40.729861 -73.9412333 

Truck center 2 40.824080 -74.0888638 

Truck center 3 40.811658 -73.9025305 

Truck center 4 40.883633 -74.068167 

Truck center 5 40.731433 -73.9031166 

Truck center 6 40.586050 -73.949700 



3 Tour Identification 
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 A tour is defined as a journey starts and ends at the warehouse.  

Note: Those tours stopped at truck centers are excluded.  

1 
2 

3 
Truck Center 



Results of tour identification 

 There are 14886 tours in total in 2012; 

 3246 passing through at least one truck center or data have problems; 

 11640 tours which do not passing any truck centers; 

 

 The average tour duration is 3.09 hours; 

  the average total service time during a tour is 1.42 hours; 

  the average number of delivery stops during a tour is 2.8; 

 The average service time per stop is 30 minutes; 
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Distribution of tour duration 
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Tour Duration 

/Hour Percentage 

Accumulative 

Percentage 

2 27.97 27.97 

3 32.84 60.81 

4 18.93 79.73 

5 9.55 89.29 

6 5.64 94.93 

7 2.45 97.38 

8 1.04 98.42 

9 0.50 98.92 

10 0.22 99.14 

>10 0.86 100.00 0
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Service time (at a stop) distribution 
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Total Service 

Time 
Percentage 

Accumulative 

Percentage 

0.5 9.24 9.24 

1 28.59 37.83 

1.5 25.40 63.22 

2 17.24 80.46 

2.5 9.98 90.45 

3 4.65 95.09 

3.5 1.96 97.05 

4 0.82 97.87 

4.5 0.64 98.51 

5 0.47 98.98 

>5 1.02 100.00 
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Distribution of number of stops during a tour 
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Number of Stops Percentage 
Accumulative 

Percentage 

1 30.34 30.34 

2 24.35 54.68 

3 16.06 70.74 

4 12.31 83.05 

5 7.54 90.59 

6 4.52 95.11 

7 2.46 97.57 

8 1.25 98.81 

9 0.63 99.44 

10 0.28 99.73 

>10 0.27 100.00 0

5

10

15

20

25

30

35

1 2 3 4 5 6 7 8 9 10 >10

P
er

ce
n

ta
g

e 
(%

) 

Number of stops during a tour 



Vehicle Emissions and Fuel Consumption 

Comprehensive Modal 

Emission Model (CMEM) 





Second by Second Emission/Fuel File  





Performance Measure Results 

Performance 
Measure 

Tour 1 Tour 2 Tour 3 

Tour Duration 29762 seconds 3765 seconds 3660 seconds 

Traffic Stops 29 18 7 

Average Segment Time 2611 Seconds 3765 seconds 1316 seconds 

Average Speed (MPH) 11.01 12.21 15.91 

Delivery Stops 2 1 1 

Average Service Time 10963 seconds Unknown+ 1029 seconds 

Complete Tour? Yes No No 

CO2 (grams)* 18268 8358 7701 

Fuel (gallons)* 2.14 0.96 0.90 

Fuel Efficiency (MPG)* 10.31 11.30win 12.86 



Summary and Future Research 

GPS data are very valuable for urban freight 
performance measurement (for both mobility and 
environmental related measures) 

Caution should be made when using GPS data: the 
data may be incomplete and/or contain errors, and 
more importantly, there is no behavioral explanations 
on why certain things happened. 

Data mining techniques are very helpful to process/ 
clean GPS data, which should also properly integrate 
well-established transportation knowledge/principles 
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Thanks 

 

Questions or Comments?  
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