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What is Route Optimization?
● Route Optimization is the process of determining the most cost-

efficient route. 

What is Traveling Salesman Problem (TSP) ?
● The traveling salesman problem (TSP) 
is an algorithmic problem tasked with finding 
the shortest route between a set of points 
and locations that must be visited.

What is Vehicle Routing Problem (VRP) ?
● In the Vehicle Routing Problem (VRP), the goal is to find optimal 

routes for multiple vehicles visiting a set of locations. (When there's 
only one vehicle, it reduces to the Traveling Salesman Problem.)

What is Green Vehicle Routing Problem (GVRP) ?

● In the Green Vehicle Routing Problem (GVRP), the aim is to convert 
the fleet of service vehicles to include Alternative Fueled Vehicles
(AFVs) in order to reduce their environmental impact and to meet 
environmental governmental regulations.

Insertion Heuristic Algorithm

Step 1 : Start with a sub-graph consisting of node i only.

Step 2 : Find node r such that cost is minimal and form sub-tour i-
r-i.

Step 3 : (Selection Step) Given a sub-tour, find node r not in the 
sub-tour closest to any node j in the sub-tour; minimal cost

Step 4 : (Insertion Step) Find the arc (i,j) in the sub-tour which 
minimizes cost. Insert r between i and j . 

Step 5 : If all the nodes are added to tour, stop. Else go to step 3. 

Motivation
● In large logistics companies, the complexity of constraints 

emerge.
- The increment on the number of customers,
- The increment on the number of service vehicles,
- The need of fuel transfer due to the limited range of alternative 
fueled vehicles (AFVs).
- Time window of depot’s working hours.

● All of these constraints increase the complexity of the particular 
case.

Thus, it was needed to come up with algorithms to form and 
optimize particular routes solving vehicle routing problems.
● In order to solve these problems various heuristics have been 

applied in this project such as Clarke and Wright Savings and 
Insertion algorithms.

● S. Erdoğan, E. Miller-Hooks (2012) worked on a project of a Green 
VRP (GVRP) with alternative fueled vehicles servicing to each 
customers.

● They used a modified Clarke and Wright Savings Heuristics 
(MCWS) and Density-Based Clustering Algorithm (DBCA).

● In their case and also in this project, several constraints were 
existent: 

- Fuel tank capacity of 60 gallons and fuel consumption rate of 0.2 
miles per mile based on average values for biodiesed-powered 
AFVs (Fraer et al., 2005).

- The average vehicle speed was assumed to be 40 mph and the 
total tour duration was assumed to be 11 hours.

• Same data sets were applied in all algorithms.
• The results by the S. Erdoğan, E. Miller-Hooks are much higher 

than the algorithms that were used in this project (especially in 
the Clarke & Wright Savings) this is, in general, because of the 
fuel nodes that were located in this project doesn’t meet the 
driving range of the service always properly. 

• (For this poster we couldn’t manage to finish the algorithm with 
fuel stations meeting fuel demands properly, so, see our 
paper…)
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Clarke and Wright Savings Heuristics

• While merging the tours;
• The ones with more savings from other tour pairs were 

prioritized.
• the demand of the customers were considered.
• it was controlled that time window of the depot wasn’t 

exceeded.
• The fuel stations were also located, but occasionally may 

not be working properly.
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