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1. Introduction  

 Availability of transportation infrastructure. 

 Demand uncertainty 

 Unmanned aerial vehicles(UAVs). 



  



2. Related Work 

 Optimization of facility locations 

 Coordinate shipments  



3. Problem Description 
 

Assumptions: 

Each vehicle is indicated by a traveling speed and the duration required for loading and 
unloading. 

Full truckloads are assumed.  

A direct delivery by relief forces to a demand point is not allowed 

Our aim is to minimize average lead time and we do not take the demand in the locations into 
consideration. Our aim is just to decrease the time between a request is occurred and the goods 
are delivered.  

 



Constants 



Decision Variables: 
 1. fi = 1 if a transfer point is operated at location i 
 fi = 0  otherwise 
 
2.  xijlk = 1    if for request l, transfer points at i and j and vehicle k is used  
 xijlk = 0   otherwise 

 3.  ylmk = 1   if k performs m after l (m and l are requests) 

 4.  zlmk  auxiliary variable for time from l to m on vehicle k   

 5.  ul departure time of request l at supply or transfer point 

 6.  el arrival time of request l at demand time 

  



Mixed Integer Programming Model 
    







4.Decision Support System 
1. Agent based simulation 

2. Route selection and improvement 

3. Optimization of facility locations 

4. User Interface 





Assumptions 
If a demand point is not reached due to closed roads, all requests delivered to the nearest 
accessible request point. 

Private trucks travel with a speed which changes based on road condition and relief trucks travel 
at an average speed regardless of road condition. 

In case of an event which causes a vehicle to be unavailable, the vehicle completes its trip and 
will not be used until the conditions are available. 

Relief vehicles return to depot if no other demand is planned. 









5-Computational Experiments 
1. Test settings 

2. Impacts of coordination and  the fleet configurations 

3. Interdependencies 

4. Limitations 

 



Test settings 
o Krems and Tulln 

o 8 am - 4 pm shipment requests 

o Transfer points large parking lots, sport fields, military, industrial areas 

o Demand points stores, pharmacies  

o Supply points  major road exits 

 

o Arrival times  uniformly distributed  

o Each demand point  specified number of shipments 

o Supply points  uniformly randomly selected 

 

o UAV  1 at hospital and military area  (135 km/h - 6 minutes for loading and unloading operations) 

o Off-road vehicle  1 at firefighter station (45 km/h - 3 minutes for loading and unloading operations) 

 

 

 



Krems 

Tulln 





Impacts of coordination and the fleet configurations 



Interdependencies 

 The system performs best if a high number of transfer points and vehicles are 
operated and little demand occurs. 

  



Limitations 

 Results depend on the selected test regions and further on the specified 
loading delays and traveling speeds of the vehicles. 

  



6- Conclusion 



 
 
 
Let’s Kahoot! 
 


