


Table of Contents
Introduction	2
Deconstruct the Problem	2
Step-1	2
Step-2	3
Step-3	4
Step-4	5
Propose a Solution	6
FlowChart	6
Pseudocod	8
Reflect and Justify	9
Step-1	9
Step-2	9
Step-3	10
Step-4	11
Conclusion	11




[bookmark: _Toc215594447]Introduction
GrocerQuick is an online grocery delivery company that brings fresh food and daily essentials to customers across the city. As the business grows, the company faces increasing challenges in planning delivery routes efficiently and managing a larger number of daily orders. The current system is no longer enough to keep operations smooth and consistent.Some drivers take longer or less efficient routes, which leads to delays, higher fuel use, and greater costs. These issues reduce customer satisfaction and overall performance, which can be damaging in a competitive delivery market.To solve this, GrocerQuick plans to implement a smarter route optimisation system that analyses customer locations, delivery times, and vehicle capacity. This will allow the company to assign orders more effectively, reduce total travel distance, and save fuel. The goal is to make deliveries faster, more reliable, and sustainable without increasing driver workload.Overall, this project aims to improve GrocerQuick’s logistics by using simple but effective optimisation techniques. With better route planning and time management, the company can cut costs, increase efficiency, and offer customers a smoother delivery experience.
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Increased fuel consumption

	since drivers often take longer routes or repeat certain paths

	
Delays in deliveries
	which happen when the routes are not properly aligned with distance or traffic conditions.

	
Higher operational costs
	because more kilometres travelled automatically mean more fuel expenses and longer working hours

	
Decreased customer satisfaction

	as late deliveries tend to create frustration and reduce trust in the service



From my point of view, GrocerQuick is struggling mainly because the way it currently organises its routes is too basic for the amount of orders it receives every day. The company needs a system that helps drivers deliver faster, avoid unnecessary distance, and reduce fuel usage. While I was looking into similar logistics problems, I realised that this situation matches what many researchers call the Vehicle Routing Problem (VRP) [1],[2].This is a common challenge for delivery companies, where several vehicles need to go to different places in the most efficient way [3]. In simpler terms, GrocerQuick needs a process that can decide which driver should take which delivery based on distance, time and location. Without this kind of organisation, the company ends up doing extra work, travelling more than necessary, and still not getting the results it wants. Understanding where the problem actually starts is the first step toward building a smarter and more effective delivery strategy [4].
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	    Component
	Description

	
Orders

	Each customer order must be assigned to a delivery route

	
Drivers/Vehicles

	Limited number of delivery drivers and vehicles

	
Delivery Locations

	Each delivery has a specific address across the city

	
Time Constraint
		



	No delivery can be more than 30 minutes late




	
Fuel Consumption

	Must be minimised to reduce operational costs

	
Route Distance
		



	The total distance per driver should be as short as possible






When I separated the problem into smaller parts, it became much clearer to understand what really affects GrocerQuick’s efficiency. Every delivery depends on things like how many drivers are available, where each customer lives, how long the route will take, and how much fuel the driver will end up using. [1], [3] Once I started looking at these elements individually, the whole situation made a lot more sense. 
I also realised that assigning customer orders to the right delivery route is one of the most important steps. Each order needs to be matched with the best driver and the closest group of locations. If the orders are not grouped properly, the driver may travel more than necessary, and that increases time, distance, and fuel costs. [2],[4] So even small improvements in how the routes are organised can make a big difference in the company’s daily operations. 
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	Priority
	Requirement
	Explanation

	





Must Have
		1.Order Allocation



	1.1 Identify all orders
1.2  Check locations, time windows, and order sizes
1.3 Group orders logically
1.4  Ensure delivery meets the 30-minute time rule
	2 Route Optimisation
2.1 Start routes from depot
2.2 Minimise total travel distance
2.3  Finalise route for each driver
2.4 Verify delivery time constraints






	




Core function to ensure operational efficiency

	


Should Have
	1 Order Allocation
1.1 Balance distribution across vehicles
1.2 Avoid overloading vehicles
2 Route Optimisation
2.1 Apply optimisation methods (nearest-neighbour, cheapest-insertion, 2-opt)
2.2 improve fuel efficiency
	
Important for cost reduction and sustainability

	

Could Have


	1 Order Allocation
1.1 Advanced grouping rules or clustering
2 Route Optimisation
2.1 Dynamic real-time route updates
	
Enhances monitoring but not essential

	

Won’t Have (for now)


	1 Order Allocation
1.1Long-term demand prediction (not in this version)
2  Route Optimisation
2.1 Integration with external traffic APIs
	
Optional future improvement; not part of initial scope



I decided to use the MoSCoW method because it helped me organise the requirements in a way that actually makes sense for the company’s situation. By separating what is essential from what can wait, it became clearer where GrocerQuick should focus its attention first. The most important parts, like improving route optimisation and making sure orders are allocated properly, need to be developed before anything else. [1],[2] Other features, such as real-time tracking or more advanced tools, are still useful but can be added later, once the main system is already working well..
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	Variable
	Type
	Description

	Number of Orders

	Integer
	Total orders received per day

	Delivery Time Window
	Time
		



	Time range to deliver each order




	Distance Between Locations
	Float
	Distance (in km) between delivery points

	Fuel Consumption Rate
	Float
		



	Fuel used per kilometre




	Vehicle Capacity
	Integer
	Maximum number of orders per vehicle

	Total Travel Time
	Float
	Time required for each route



When I analysed these variables more closely, it became clearer why they matter so much for GrocerQuick’s delivery process. Each one of them affects the routes in a different way, and the system needs to consider all of them together to make good decisions. [1],[4].Things like distance, fuel usage, delivery time, and how much each vehicle can carry are not just numbers — they directly influence how fast and efficient the deliveries can be [3] By understanding these factors, it becomes easier to build a system that can test different route options and choose the ones that work best in real situations. [2],[5].
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This flowchart shows the main steps of the route optimisation process. It starts by reading all orders, grouping nearby deliveries and checking if any route is expected to be more than 30 minutes late [1].If delays appear, the system creates an extra route and reorganises the groups  [3]. Otherwise, the routes are sorted by distance and assigned to drivers [2] This simple structure helps the company create faster and more efficient delivery routes [5].
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This version shows the pseudocode written manually before testing it. I kept the structure simple so the logic of the delivery process is clear and easy to follow.
Begin

    display "put your address and your order"
    input customeraddress
    input customerorder
    nearestshop ← findnearestshop(customeraddress)
    deliverytime ← calculatedeliverytime(customeraddress, nearestshop)
    If deliverytime > 30 then
        display "order cancelled because it's too far"
    Else
        addordertolist(customerorder, customeraddress)
        orders ← readallorders()
        addresses ← readalladdresses()
        drivers ← readalldrivers()
        groupedorders ← groupnearbyorders(orders, addresses)
        latedriver ← checklatedrivers(drivers)
        If latedriver = true then
            extraroutes ← createextraroutes(groupedorders, drivers)
            regroupedroutes ← regrouproutes(extraroutes)
        End if
        assignedroutes ← assignorderstodrivers(groupedorders, drivers)
        sortedroutes ← sortroutesbyshortestdistance(assignedroutes)
        display "optimised routes created successfully"
       End if

End

This pseudocode represents a simplified version of the delivery-route logic used in the flowchart. It describes how the system checks delivery time limits, groups nearby orders, manages delays by creating extra routes when needed, and finally assigns and sorts driver routes to improve efficiency and reduce travel distance [1], [2],[6],[5].
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Data Collection

	Customer locations, time windows (ready/due), vehicle capacity, and speed assumptions

	
Order Allocation

	Assign each order to a suitable driver based on time and distance

	
Feasibility Check

	Verify if every order is delivered within the 30-minute delay limit

	
Route Improvement

	A pply adjustments to reduce total distance and fuel usage

	
Result Evaluation

	Measure total kilometres, estimated fuel, and delivery success rate



Breaking the process into smaller steps helped me understand the problem more clearly.[4].It made it easier to see the purpose of each stage and to organise the logic before creating the pseudocode and flowchart. [1].
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	The cheapest-insertion method builds the first routes by always adding the next order where it increases the route distance the least

	The 2-opt technique is then used to shorten paths, removing unnecessary turns or backtracking

	The relocate/swap step helps fix late deliveries and keeps the routes balanced among all drivers



These methods work together to build routes that are shorter and more organised. By adding orders in the most efficient way and fixing unnecessary detours, the system reduces delays and helps drivers complete their deliveries more smoothly [1],[4].
Key Benefits
	
Time efficiency
	Orders are prioritised by their delivery windows

	
Fuel savings
	Fewer total kilometres mean less fuel consumption

	
Fair load
	Drivers receive routes according to capacity and distance balance



Overall, these benefits show how the solution improves the delivery process in a simple but effective way. With shorter distances, less fuel use, and fairer route distribution, the company can work more efficiently without needing complex tools [1], [3],[5].
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Strengths
	The algorithm is easy to implement and explain, ideal for operational teams

	Produces quick, near-optimal routes suitable for daily scheduling

	Scales well for multiple drivers and many orders



These strengths show that the method works well in everyday operations. It’s simple to understand, quick to apply, and efficient enough to handle multiple drivers and many orders without making the process complicated  [2], [6],[5].

Limitations
	Assumes average travel speed, not live traffic data

	Heuristic methods don’t guarantee a perfect (optimal) solution, only a very good one

	The system works on static orders (planned once per day), not dynamically updated during operations



Even with these limitations, the overall approach still provides reliable results. It may not deliver the perfect route every time, but it offers a practical balance between accuracy and simplicity, which is often what real delivery environments need. [1],[2],[5]
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Traffic integration

	Use live or historical traffic data for better ETA accuracy

	
Meta-heuristics

	Apply advanced algorithms like Genetic Algorithm, Tabu Search, or Simulated Annealing to find stronger global solutions

	
Dynamic routing

	Allow re-optimisation in real time when new orders arrive

	
Driver fairness rules

	Set limits for route duration and include rest breaks



These improvements would help the system adapt better to real-world situations. By making the routes more accurate, flexible, and fair for drivers, GrocerQuick could handle a larger number of deliveries while keeping the process efficient and sustainable [1],[2],[5].
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While analysing how GrocerQuick operates, I noticed that the company’s main difficulty is keeping up with the growing number of daily orders and planning routes that make sense for a busy city. The system they currently use works, but not well enough to handle so many deliveries at once. This creates delays, higher fuel costs, and frustration for both drivers and customers. I realised that, to stay competitive, the company needs a smarter and more organised way to manage its routes. That’s why I decided to focus this project on improving their delivery system through simple but effective optimisation techniques. The idea is to make the routes shorter, reduce fuel use, and make sure every order arrives on time — all without putting extra pressure on the drivers. In short, my goal with this project is to help GrocerQuick work more efficiently and deliver a smoother experience for customers across the city. By managing time windows, vehicle capacity, and routes more carefully, I believe it’s possible to improve performance and cut unnecessary costs in a realistic, practical way.
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