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 My research interests include using advanced graphics software for obtaining solutions to 

problems involving international supply chains, telecommunications networks, and other 

optimization problems in general. My interests also include teaching these and other management 

science concepts using spreadsheets.  

 

One of my most recent research interests is how to solve more efficiently the multi-vehicle 

routing problem (MVRP) using new information technology such as Google Maps. We are given 

a set of warehouses with vehicles and a large set of customer sites to which deliveries must be 

made. We must choose which warehouse and vehicles should serve which customers in order to 

minimize the total time or distance traveled to serve all customers. Accurate driving times on 

each road are available. These are re-calculated in near-real-time by sensing the movement of 

smart phones in vehicles moving throughout the region. 

 

Classically, the MVRP has been solved using an optimization model. A model is a simplified 

representation of a real problem representing the essence of the problem in a concise form. For 

example, an optimization model of an MVRP approximates all driving times using average or 

typical values. Commonly, for any two specified sites A and B, several different routes, each 

with a different driving time or distance, are possible. The actual route used would depend on the 

traffic congestion when actually traveling from site A to site B.  

 

However, none of the actual routes to be used between the various sites are known in advance 

when solving the MVRP using a traditional optimizations model. Thus, average times or 

distances must be used for each pair of sites to be visited. However, when Google Maps is used 

for (heuristic) solution, actual near-real-time driving times can be used. 

 

Google Maps now enables sites to be uploaded from an Excel file. (There are restrictions, such 

as all data must be in the left-most sheet of the workbook and should start in cell A1.) Thus, an 

organization could have an Excel range with all warehouse locations and customer sites to be 

visited and upload it to Google Maps. The analyst can easily select one warehouse and some of 

the customer sites to visit and get directions showing the exact total distance and driving time. 

The analyst then repeats this by selecting other customer sites and warehouses (if necessary) to 

get a complete solution. 

 

Thus, Google Maps can be used to find possible solutions to the MVRP. However, the default 

sequence of sites to visit produced by Google Maps is random—sites are visited in alphabetical 

order, which is almost never optimal. The analyst can interactively re-sequence the customer 

sites to be visited to find a lower-driving-time route using near-real-time driving times.  



The Google Maps interface is shown in Figure 1. 

 

 
 

Figure 1: Google Maps Image with Solution to an MVRP 

 

Other research areas of mine are the following.   

 

1. Using advanced graphics techniques for designing user interfaces for Intelligent 

heuristics in network design (capacity selection) problems  

 

2. Efficient implementation of optimization models that must be re-solved multiple times 

with different sizes (number of nodes and links in the network). 

 

Regarding research area 1 above, the figure below shows an example using Tableau for wireless 

networks with different ranges. I am currently researching alternative ways to produce such user 

interface for network design. One alternative to Tableau is to use Excel with VBA to generate 

the needed data. Excel’s “3-D M” would then be used for the management interface. 

 

Figures 2 and 3 show the implementation in Tableau and Excel, respectively. 

Sites are visited in the order A, B, C, D, E, F, 

G, H, I, then back to A. Sites I and A are the 

warehouse. The letter I covers the letter A. 



 

Figure 2: Tableau Map with Customer Service Radiuses 

 

 

Figure 3a: Excel 3D Map with Customer Service Radiuses 



 

Figure 3b: Excel 3D Map with Customer Service Radiuses 


