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Abstract 

Reverse logistics aims at the optimization of the delivery of goods from depots to customers and the simultaneous 

collection of waste or used products from customers to depots or specialized recycling sites. In this framework, 

classical routing problems such as vehicle routing problem must be reformulated to take into account simultaneously 

both goods delivery and used containers collection. In Vehicle Routing Problem with Simultaneous Pickup and 

Delivery (VRPSPD), vehicles can accomplish pickup and delivery processes in each node simultaneously and the 

whole loading products should be returned to the depot. The importance of reverse logistics increased the importance 

of VRPSPD. Due to the development of communication and information technology, and the increasing pressure of 

transportation cost, many companies choose the joint distribution of multiple depots because it can obtain more 

saving cost than traditional fixed zone service of single depot. This paper aims to study the Multi Depot Vehicle 

Routing Problem with Simultaneous Pickup and Delivery and Inventory Restrictions. What makes this problem 

special is the depots capacities. In reality, the optimal distribution of different goods from potentially multiple depots 

to customers depends on the inventory levels in the depots. Each depot has a capacity and the capacities of depots are 

not same as each other. We distinguish two storage areas in each depot, one for product to be delivered to customers 

and the other for product picked up from customers. Customers can only be served if sufficient stock of the requested 

product is available. Similarly, a collection request can only be satisfied if there is sufficient space in the 

corresponding stock. The problem is defined as follows: given several depots with defined stock levels, find the 

lowest-cost routes such that the known delivery and pick-up demands of a set of customers is satisfied and the 
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capacity and inventory constraints of vehicles and depots are not violated. There seems to exist no model that 

captures this interaction between simultaneous pick-up and delivery and inventory constrains. 
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