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Optimising last mile processes by 
trip planning and fleet monitoring

Results from the INVENT/VMTL project
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The INVENT-VMTL project
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VMTL System architecture

INVENT-VMTL System architecture
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Workflow
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Transport planning with alternative delivery locations

INVENT-VMTL System architecture

Additional = alternative delivery locations, 
e.g. office, fuel station, Pick-Point, parking

Delivery locations, available today

Depot

Delivery locations which belong together

- Each customer can design his individual delivery profile where a set of 
delivery locations is defined

- A delivery location contains a) the address and b) the valid time windows for 
this address

- New scheduling algorithm developed and tested
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Transport planning with alternative delivery locations

INVENT-VMTL System architecture

Results: 
- Scenario is based on nearby fuel stations, 

15 to 25% of the addresses with alternatives

- New planning module leads to:
- A reduction of the driven kilometres 

by up to 12,5%
- A reduction of the driving time 

by up to 5,5%

- Improvement of the 
customer service

- Results depend on 
concrete scenario

Depot

Depot
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Without alternative 
delivery locations

Alternative delivery
locations available
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Transport planning with dynamic networks

INVENT-VMTL System architecture

Daytime specific travel times are used as additional information
for the transport planning algorithm
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7 a.m. 10 a.m.

--- Free ride
--- Saturated
--- Traffic jam



8INVENT-VMTL System architecture

Conventional Planning
Net with static driving times: 
228 km  - 20:19 h
Control with dynamic driving times: 
228 km  - 21:49 h 
Delays:

5-10     < 16       < 21         >= 21 Minutes

New planning module
Net with dynamic driving times: 
224 km  - 20:42 h
Control with static driving times: 
224 km  - 20:12 h 
No delays
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Transport planning with dynamic networks
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Results: 
- The module is still under investigation 

but the first comparisons are very promising

- First results show that the 
newly developed planning module 
allows a more accurate planning 
of delivery tours

- The demand for this planning feature 
is increasing

- The quality of the available statistical
traffic information is of high relevance 

- Sensitivity analysis is still outstanding
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Transport planning with dynamic networks
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Fleet monitoring and traffic information

Recurrent Workflow

- Continuous monitoring of the tour progress at the depot
- Plan adaptation in case of: 

- New orders
- Delays
- Traffic situation

- Recalculation of ETAs based on current traffic situation
- Information to the customers if needed
- Download of adjusted tour data to the vehicle/driver
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Fleet monitoring and traffic information
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Attention: Delay on tour no. 134
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Planning in detail
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- Standard planning with addresses and standard maps are usually 
sufficient

- When going into further detail and especially in urban areas:
- Delivery addresses give no hints on parking possibilities
- Delivery addresses can be different from the exact delivery location 
- Delivery vans cannot u-turn

in every street
- Delivery sequence depends

on these details

Delivery location (ramp)

Delivery address1

2

1
2
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Summary

- Transport planning in more detail is possible

- Customers can receive more precise delivery time 
windows, early information and change information

- Cost reduction for the transport operators using 
optimisation potentials can be achieved

- Traffic information provision has to be improved

- Planning of alternative delivery locations depends on 
information infrastructures
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For further information 
on the INVENT-project please visit:

www.invent-online.de

Compare also: 
BESTUFS Workshop in Dublin (April 2003)

Thank you!


