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No more Autobahn! Scenic Route
Generation Using Googles Street View

forest road (Nature; p=0.965)
highway (Street; p=0.218)
tree farm (Nature; p=0.109)
forest path (Nature; p=0.087)
rain forest (Nature; p=0.062)

c

| | ocean (Water; p=0.260)

- | sky (Nature; p=0.173)
river (Water; p=0.169)

- | coast (Water; p=0.151)
highway (Street; p=0.124)

highway (Street; p=0.445)
forest road (Nature; p=0.291)
valley (Nature; p=0.171)

sky (Nature; p=0.135)

field (Field; p=0.116)
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The Shortest Path to Happiness: Recommending
Beautiful, Quiet, and Happy Routes in the City
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(a) Flickr Beauty in London (b) Flickr Beauty in Boston () Shortest in Boston



GoScenic “Roadmap”

1. Classify the scenic area.
2. Build the best route between our scenic points.
3. Output route to user.

4. Explore!

GoScefie



GoScenic “Roadmap”

1. Classify the scenic area.

2. Build the best route between our scenic points.

GoSc*\

3. Output route to user.

4. Explore!
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Latitude: 48.408584, Longitude: -122.645638




Latitude: 48.408584, Longitude: -122.645638




Latitude: 48.408641, Longitude: -122.645220




Latitude: 48.408641, Longitude: -122.645220




CNN took 0.063 seconds.

Maximally accurate Maximally specific

cat
feline
domestic cat
tabby
domestic animal 0.77145



Convolutional Neural Network
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Convert to Matrix of Pixel Values
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Convert to Matrix of Pixel Values
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Convolution

Filter or Feature
Detector Matrix

Original Image
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Pooling

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

255

238
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255

124

253

247

240

Max pooling with 2x2
filters and a stride of 2
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Latitude: 48.408641, Longitude: -122.645220

®. Canoe Pa

ocean (Water; p=0.260)
sky (Nature; p=0.173)
river (Water; p=0.169)
coast (Water; p=0.151)
highway (Street; p=0.124)




GoScenic “Roadmap”

1. Classify the scenic area.

2. Build the best route between our scenic points.

3. Output route to user.

4. Explore!

GoScA\
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Route-Finding Algorithm
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Traveling Salesman Problem




Orienteering Problem
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Orienteering Problem




ILP Solution (objective function)

k = (|laty,long,|, llalfg,i'crfljj'_:|l

o 1 k € rout
ylk|
0 else

Imax E ylk|
k=0

Objective:



ILP solution (constraints)

(8™

Constraints:

n—1

k=)

Zl ulf\" # time of segment k) <

n—1

Z ?}jf-'-i for any point kiDl <

k=0

n—1

Z y|k| for any point k[1] <

k=)

1—1

max time

Z ylk] for a point k(0] = Z ylk|for a point k(1]

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)

Constraints:
u:'l:

Zl[q;.! for k'i]f is the start point) = 1
(6)

Zl[;;ik: for k(1] is the start point) = 0
7)

Zl,j_r;ﬂ" for k[1] is the end point) = 1
(8)

Z[;_r;!f\' for k[0] is the end point) = 0

} R

} R

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 ¢
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10 points farthest
from the start and
end point










10 paths through the 10
farthest points
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Improved Routes after

2-Point Exchange



1-Point Movement
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Final OPT Route:
9 Scenic Points




ILP Optimizations
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ILP Optimizations
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Nature and Woods

Mountains

Water




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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448-498 Madison St, Seattle, WA 98164, USA

8.1 mi. About 28 mins

1. Head southwest on Madison St 197 ft
toward 4th Ave

P2 Tum right at the 1st cross streetonto 1.2 mi

4th Ave
13 Tumnleftonto Denny Way 0.4 mi
4 Slight right onto Western Ave W 0.2mi
5. Continue onto Elliott Ave W 1.7 mi
6. Continue onto 15th Ave W 1.4 mi
a7 Keep left to stay on 15th Ave W 0.6 mi
o) Slight right toward 15th Ave NW 453 fi

(signs for Ballard)

9. Continue onto 15th Ave NW 260 fi
“110. Turn left onto NW Leary Way 0.6 mi
11, Turn left onto NW Market St 0.5 mi

N2 Slight left onto NW 54th St 0.4 mi



Johns
River State
Wildiife Area

© Mark Schult | Terms of Uss | Report a problem



GoScenic “Roadmap”

1. Classify the scenic area.
2. Build the best route between our scenic points.

3. Output route to user.

4. Explore!

GoScenie |



GoScenic: a Demo!

R— = N

GoScenic
Enjoy the Ride!

Get My Route



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




Questions?

Pouisbo @
Suquamish.
Map  Satelte
Agate aint
£ @ =
Kol \
- GoSceflith
@ 3 @ u
. X Redmond HillNof We found 10 scenic points on your route!
™ N The total length of your trip is 1 hours, 16
R ; Siverdale g minutes, and 27 seconds.
GoScemc o ® Teland H j sammam 2032 NW Blue Ridge Dr, Seattle, WA 98177, USA
._ Tracyon  !lohee & i Bellevue
oS Port st st seueiue 1.1 mi. About 5 mins
7 ide! Lake Sheridan ) - -] g
Ei njoy, the Ride! Enell Fort Ward, b Z. s 1. Head west on NW Blue Ridge Drtoward 0.4 mi
v e o ) i
arem o o V heroe Richwood Ave NW
2 Contnueno Trtonor o2m
ey | cHbposrom AR
= 9 Pariwond ST go"u“,?fi’m jsaqua 3. Continue onto 28th Ave NW 335H
South Colby -- egionsl
o " M4 Tum tghtonto W Gldenor orm
. S Ferntiged PR o Coalfield Mountais
Bethel Tbtown U, “1 5. Tum left onto 31st Ave NW. 0.1 mi
Banner East Renton
I Fours Exg Minuies N Highiarids P 6. Turn right onto NW 95th St 233ft
oE 7. NW 95th St turns slightly left and 289ft
ashon ey i
Get My Route Google St SeaToc | orlia | ap it 20170600l Torms of ke Reporta becomes Whitriey INW
8. Continue onto View Ave NW 01mi

9200-9216 View Ave NW, Seattle, WA 98117, USA

B2 1.1 mi. About 6 mins

1. Head southwest on View Ave NW toward 0.2 mi

Cyrus Ave NW

2, Tum right onto Golden Gardens Dr NW

0.5mi



