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Background

» Forest roads for forestry purposes
= Other use is allowed

= Non forestry traffic can be high

= Affecting forestry activities

* Need for road use numbers

» Estimates from field personnel

= Evidence from long term counting
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The counter system

= Road user types
= Direction
- |:> Camera system
= Activity
= Date and Time
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The counter system
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The counter system
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Image analysis — Aim

= Get required traffic data
= Automate data aquisition
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Recognition

= Variance of road users, perspective,
ighting

» Humans can interpret photos accurately
= Demanding if quantity is high

= Machines can learn from humans

= Best method is convolutional neural
network — CNN
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CNN

= ACNN called YOLO (You Only Look
Once) was trained to recognise road user

types
= Detection and Classification

= [nitial weights from millions of images

= 11 000 labeled own photos from human
recognition

= Multiple runs to determine parameters
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Good predictions

= 95% of pedestrians

= 95% of cyclists

= 85% of cars

= 35% of trucks, more data needed

= Other types are not significant

= Most errors are misses, few confusion
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Yearly visitor numbers

= ~ 600 full days of traffic data by human
recognition
= Covering all months

= Model yearly visitor number from daily
sums

* Depends on day of the week, time of the
year and weather
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Pedestrian numbers
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Yearly visitor numbers

= Robust model from 4 years data

» Histogram of daily sums for working days
and weekends at four seasons

= Corresponding observed density functions
= Fit known distributions

= Run Monte-Carlo simulation

= Model was developed in R language
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Density functions working days and weekends
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Density functions working days and weekends
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Predicted total visitor numbers
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Summary

= Need for traffic data

* Long term traffic counting with camera
system

* |Images analised by interpreters
= CNN taught to recognise road users

= Daily sum of visitor numbers modeled with
known distributions

* Yearly numbers by Monte Carlo simulation
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Future developements

= Feed more data into the CNN to reach
more accuracy

= Direction and activity with CNN
* Include weather in the model
= Develop sampling strategy
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