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1 hour, 17 minutes



1 hour, 17 minutes 4 hours, 22 minutes
9 scenic points



No more Autobahn! Scenic Route 
Generation Using Googles Street View





The Shortest Path to Happiness: Recommending 
Beautiful, Quiet, and Happy Routes in the City



GoScenic “Roadmap”

1. Classify the scenic area.

2.  Build the best route between our scenic points.

3.  Output route to user.

4.  Explore!
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Latitude: 48.408584, Longitude: -122.645638
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Latitude: 48.408641, Longitude: -122.645220
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Convolutional Neural Network







Convert to Matrix of Pixel Values



Convert to Matrix of Pixel Values

255  238  206
154  255  233
124  253  255



Convolution

Original Image

Filter or Feature 
Detector Matrix



Convolution





255  238  206  11
154  255  233  48
124  253  255  107
247  240  169  8

Pooling 

255       233

253       255

Max pooling with 2x2 
filters and a stride of 2

Max(255, 238, 154, 22) = 255











Latitude: 48.408641, Longitude: -122.645220
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Start location

End Location

Determining Relevant Area

a + b = 
maximum time 
constraint







Route-Finding Algorithm



Traveling Salesman Problem



Orienteering Problem



Orienteering Problem



ILP Solution (objective function)



ILP solution (constraints)

Time of route cannot 
exceed max time

Don’t visit any point 
more than once

If you visit a point you 
must also leave that 
point (except the start 
and end point)



ILP solution (constraints)

You must leave the 
start point, but never 
enter it

You must enter the 
end point but never 
leave it



Alternative Heuristic
A fast and effective heuristic for the orienteering problem 
I-Ming Chao a, Bruce L. Golden b,. , Edward A. Wasil c 



10 points farthest 
from the start and 
end point







10 paths through the 10 
farthest points 







2-Point Exchange 



Improved Routes after 
2-Point Exchange 



1-Point Movement



Improved OPT Route after 
1-Point Movement



Final OPT Route:
9 Scenic Points



ILP Optimizations
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Nature and Woods

Mountains

Water
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GoScenic: a Demo!

http://cmc307-04.mathcs.carleton.edu:5000/
http://cmc307-04.mathcs.carleton.edu:5000/


Thank you!



Questions?


