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With the rapid urbanisation of modern cities, the reliance on private vehicles has increased significantly given the convenience and flexibility they offer in travelling. This has caused a decline in sustainable modes such as walking and cycling. School commuting is no exception to this current trend, where we see nowadays that many parents choose to drive their children to school, reducing the number of children who walk. Several studies have pointed out the importance of Active School Travel (AST) and its positive effect on the children’s health and wellbeing. Additionally, AST can help reduce the traffic and improve air quality in the school vicinity, which can encourage more parents to take the decision to walk to school. Several interventions were proposed to increase AST, and one of the known interventions is implementing a Walking School Bus (WSB). The WSB involves a group of children supervised by adults walking together on a defined set of routes to reach the school. Each route passes through a number of defined “bus stops”, stopping at each bus stop to pick-up and drop-off the children, and the journey ends at the school destination. Recently, the problem attracted optimisation research, given its multi-criteria nature and multiple constraints to satisfy. In this study, our purpose is twofold: address the scarcity of openly accessible WSB instances of real-world size, and to implement an optimisation-based decision support tool to design the routes for the WSBs based on three objectives: travel time, walkability as a measure of safety and comfort, and pollution dose. 
To achieve our first purpose, we implemented an instance generator based on public data sources such as OpenStreetMaps (OSM), applicable to any school scenario. The generator which is initialised by giving the school name, geographical coordinates, and location name as input, proceeds to generate a full instance for the selected school. A single instance consists of: the road network of nodes and edges around the school point within a defined radius, a quantified value of the objectives associated with each edge in the network, and simulated locations for the pupils’ homes. Further we utilise K-means clustering algorithm to form several clusters, based on the geographical locations of the pupils’ homes and define a bus stop location at the center of each cluster. The instance generator is supported by a Graphical User Interface tool that offers the following functionalities: I) navigate and display the generated instances and clusters II) solve the instances and display the routes. 
We propose a multi-objective integer programming model to optimise the routes of the bus-stop-based WSBs on the extracted networks. We focus on the objectives of travel time, walkability, and pollution dose, and combine these into a weighted sum objective function. User can adjust weights to prioritise objectives, facilitating efficient routes generation.

Our results are demonstrated on Shipley Church of England Primary School instance in Bradford, UK , where we prove the effectiveness of our generator tool and solver, and the simplicity offered by the GUI in solving and visualising the solutions.    
