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Understanding the TOUR Delivery System
(Transport?Optimized Unified Routing — a framework for efficient, reliable, and scalable package
delivery)

1. What Is the TOUR Delivery System?

e Definition — A logistics architecture that integrates real?time data, advanced routing
algorithms, and modular hardware to move parcels from origin to destination with minimal
cost and delay.

e Core Goals

1. Speed — Reduce transit time through optimal route selection.

2. Utilization — Maximize vehicle load factors and depot capacity.

3. Transparency — Provide end?to?end visibility for shippers, carriers, and customers.
4. Resilience — Adapt quickly to disruptions (traffic, weather, vehicle breakdowns).

2. Key Components

Component Function Typical Technologies

Data Ingestion Collects orders, location data,
APIs, IoT sensors, GPS, RFID, cloud storage

Layer traffic, weather, vehicle status
. . Mixed?Integer Linear Programming, meta?
Routing Generates optimal routes for o ) _
) _ heuristics (e.g., Genetic Algorithms), Al?based
Engine each vehicle or drone . .
reinforcement learning
Execution Dispatches tasks, monitors  Mobile apps for drivers, telematics, edge
Platform progress, handles exceptions computing nodes
o Shows live tracking, ETA ) o
Visibility Web dashboards, mobile push notifications, APIs
updates, performance _ ) )
Portal for third?party integration
dashboards
Feedback Captures post?delivery data

) Machine?learning model retraining, KPI analytics
Loop to improve future plans
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3. How TOUR Works — Step?by?Step Flow

1. Order Capture
o Customer places an order ? order management system creates a shipment record.
2. Data Enrichment

o System pulls:
= Pickup & delivery addresses (geocoded).
= Package dimensions/weight.
= Service level (standard, express, same?day).

3. Constraint Definition

o Vehicle capacities, driver work?hour limits, delivery time windows, legal restrictions
(e.g., hazardous?material rules).

4. Route Optimization

o The routing engine solves a Vehicle Routing Problem with Time Windows
(VRPTW), possibly extended with:
= Multi?modal options (truck + bike + drone).
= Stochastic travel times (probabilistic traffic models).

5. Dispatch & Execution

o Optimized routes are sent to drivers via a mobile app.
o Real?time telemetry (speed, location) is streamed back to the control center.

6. Dynamic Re?routing

o If an incident occurs (e.g., road closure), the system re?optimizes affected routes on
the fly and pushes updates.

7. Delivery Confirmation

o Proof of delivery (signature, photo, barcode scan) is recorded and synced.
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8. Post?Delivery Analytics

o KPIs (on?time delivery %, cost per mile, fuel consumption) are calculated.
o Insights feed back into the routing engine for continuous improvement.

4. Core Algorithms & Techniques

Technique When Used Benefits

Exact Solvers (e.g., CPLEX, Small?scale problems, high?value  Guarantees optimal
Gurobi) shipments solution

Heuristics (Savings, Clarke? o Good quality, low compute
Mid?size fleets, need fast turnaround

Wright) time
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