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Background

» Geotagging photos became common
1. Camera with GPS (e.g. iPhone, Android phones)
2. Photo sharing sites (e.g. Flickr, Panoramio)

3. Applications showing gettagged photos on the
map
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S0 many geotagged photos !
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Background: geotagged photos

* The number of geotagged photos on the
Web grows rapidly: Flickr, panoramio

— Flickr has 100,000,000 geotagged photos.
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Sequences of geotagged
photos = travel paths

* People using photo sharing Web sites such as
Flickr and Panoramio usually upload not just one

photos but sequences of geotaaaed photos.
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* By tracing user IDs,
we can obtain travel
trajectories as well as
photo locations.
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My travel path (Dec . 20th)
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Objective

« We propose a Travel Planning System

using geotagged photos and travel trajectories
extracted from the Web.
The system uses collective knowledge on the Web.

It has two functions:

(1) Travel route recommendation of both
places and routes before traveling

(2) Travel reviewing of your travel after traveling

* You should have visited OOQ places in addition to
OQ0O. (e.g. botanical garden, Operahouse)
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(1) Travel Route Recommendation

for using before traveling

User selects landmark

User thtos he want to visit
inputs
The system
outputs
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(2) Travel Reviewing
for using after traveling

« Automatic organizing travel recoreds
— Upload geotagged photos after trip
— (optional) Upload GPS traces

— Summarize route and show photos on map
— Show not-visited but popular places.
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Related work

* SO0 many works on geotagged photos

* Focus on works with travel paths

— Travel route recommendation [X. Lu et al. ACM MM2010]
« Combine travel paths of several people into travel routes
* No clustering regarding places
* No information on landmarks and sightseeing spots
— Broad area route recommendation [Y. Arase et al. ACM
MM2010]
* No route combination
« Not within a city, but among cities e.g. Sydney->Brisbane->Caens
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Related work: travel places

* Travel place recommendation system
[L. Cao et al.ACM MIR2010]

—Recommend travel places

—No route recommendation

"\
| |E‘,'EThe University of Electro-Communications, Tokyo, Japan 11
‘_/Tox\'o



Related work: travel route (1)

 Travel route recommendation
[X. Lu et al. ACM MM2010]

— Combine travel paths of several people into travel
routes

— No clustering regarding places

— No information on landmarks and
sightseeing spots

(a) A 2-hour path. (b) A 3.5-hour path.

— Fragment
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Front Gate Back Gate (c) A 4.2-hour path. (d) A 5-hour path.

"\
‘l IE ‘,'EThe University of Electro-Communications, Tokyo, Japan
" TOKYO

12



Related work: Travel route (2)

 Broad area recommendation [Y. Arase et

al. ACM MM2010]

— Recommend the order of visiting cities and

some places within each city

— Travel plan of wide area
e.g. Sydney->Brisbane->Cairns

Tags:
« Eiffel Tower * club * honeymoon
* Notre-Dame * beer » wedding
* Louvre » friends * Honolulu
* Sagrada Familia * chips * bay
* Picasso * shopping
| Paris ” Barcelona I I London I I Honolulu
Photo trip 1: Photo trip 2: Photo trip 3:
Landmark Local Event
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Features of our system

» Offline processing : data preparation
— Detect popular places automatically

— Extract many travel trajectories
and generate many travel path candidates

* Two kinds of online systems
— Travel planning before traveling
« Recommend both places and routes

— Travel reviewing after travelling
» Teach places you should have visited for the next trip

— (Realtime travel suggestion system for future work)
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Overview of
the offine processings

e Gather geotagged photos from Flickr

Data “« ”
Gathering * Select “good” data

e Hierarchical clustering

Place
Clustering * Detect pOpular places

~ | e Extract tags for each place
Analyzing

Place = ® Select representative photos
Clusters
/| e Extract travel paths
Extraction .
oftravel ® Generate travel route candidates
paths
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Overview of
the offine processings

e Gather geotagged photos from Flickr

Data

“ ”
Gathering * Select “good” data

e Hierarchical clustering
Place
Clustering Detect popular places

-~ e Extract tags for each place
Analyzing

Place = ® Select representative photos
Clusters
e Extract travel paths
Extraction .
oftravel ® Generate travel route candidates
paths
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1) Data gathering

» Collect geotagged photos via FlickrAPI

» Select geotagged photos

— Remove unreliable photos in terms of latitude
and longitude
» Geotagged on the large-scale map without GPS
 Many photos have exactly the same location

— Remove single photos (not in sequences)

Original # After noise
photos removal

User A 25189 192

‘| IE“,'\EThe University ¢ User B . . 4793 4766
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Metadata obtained via FlickrAPI

* Flickr API| provides various information on
Flickr photos.

— Geotag (latitude and logitude)

— Accuracy of geotag (only use more than 8)

— UserlD (owner ID) (we can track user’s trace)
— Text tags (add text tags to each places)

<photo id="5017594322" owner="75008966@N00" secret="f8d231e2cd" server="4154
farm="5" title="The Kyoto Tower from Kyoto Station" ispublic="1" isfriend="0"
isfamily="0" latitude=“34.9864095434377" longitude=“135.75977325439453"
accuracy="“16" datetaken=2009-10-01 10:23:45"” tags="kyoto japan kyoto tower “ .../>
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Overview of
the offine processings

e Gather geotagged photos from Flickr

Data ' o Select “good” data

Gathering

e Hierarchical clustering

Place
Clustering, Detect popular places

-~ e Extract tags for each place
Analyzing

Place = ® Select representative photos
Clusters
e Extract travel paths
Extraction .
oftravel ® Generate travel route candidates
paths
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2) Place Clustering
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places, hierarchical
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Overview of
the offine processings

e Gather geotagged photos from Flickr

Data “« ”
Gathering * Select “good” data

e Hierarchical clustering

Place
Clustering Detect popular places

e Extract tags for each place

e Select representative photos

e Extract travel paths
Extraction .
oftravel ® Generate travel route candidates
paths
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3-1) Add tags to each place

» Extract tags to explain the places
— Extract all the tags within a place cluster
— Remove stop words (e.g. Canon, Nikon,..)

— Select only the tags where the following score
Is more than the pre-defined threshold.

Number of the tag within the clutesr
Total number of the tag over all the photos

Score =

Text tags associated with “Kiuomizu temple” cluster

After kiyomizudera kiyomizutemple
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3-2) Select representative

photos

bl .

« Based on the number of matching points with
SURF features.

* The photo gathering the most number of
matching is regarded as a representative one.
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Overview of
the offine processings

e Gather geotagged photos from Flickr

Data ' o Select “good” data

Gathering

e Hierarchical clustering
Place
Clustering Detect popular places

-~ e Extract tags for each place
Analyzing

Place = ® Select representative photos
Clusters

e Extract travel paths
ExtrdCtion .
oftravel ©® Generate travel route candidates

paths
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Extract traces based on
useriD, and simplify them

 Summarize gettag sequences into
sequences of place clusters

— Associate extracted geotags with place clusters

TRIP
34.9864095434377 ,135.7597732543
34.9878159325440,135.7596874237 TRI P MODEL
34.9894332501478 ,135.762305259 A->B->C->D->E->F
34.9893629326552,135.7638072993
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Combine “Trip models”

Trip Model A

Trip Model B

The same place was found !

Q000
¥

Concatenate the first part of Trip model A and the latter part
of Trip model B

Newly generated trip model
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Experiments

» 2million geotaggged photos from Fllckr

— To extract paths, a lot of
getagged photos are
needed.

tttttt
77777
,,,,,,,,,,,,,

EU90~H
............

* We focus on “Kyoto” area in Japan
— 162 unique userlDs. BB L
— 154 place clusters "f_, -
— 18,752 routes o
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Online system(1): route
recommendation system

checked
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Select landmarks to visit
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Recommended routes 1
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Route candidate

Trip 1
Trip 2

num. of places

9

i "

| =R

Total distance (km)

ADLFH
A

Recommended 3 routes

(PE-IE:

HhE =

Trip 3

15

29.8

11

52.7

Avg. dist. between places (km)
3.73

54.1

3.76

. ]
Table 4. The number of visiting tourist places and the tota.l and average distances of

5.41
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Online system(2): Travel
reviewing system

FRIX AT

N g =i =)
O &WWD B0 ¢ammi

IS I

O ER K&

-‘—P«[Z%C{ﬁf\' X o - - . i —KIVHF L

Upload geotagged photos %2
and GPS traces
after coming back home

The system says

x “You missed the famous
N—— - . places, O0O. Please visit

Detect visited popular places and there at the next time !

not-visited popular places
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Conclusions

 We proposed a Travel Planning System
using both geotagged photos and travel
trajectories extracted from the Web.

The system has two functions:

(1) Trave

P
(2) Trave

route recommendation of both
aces and routes before traveling

reviewing of your travel after traveling
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Future work

Evaluation by user studies
Experiments with other areas

Detailed search option for routes
— Duration, total distance of the route
— Ranking of recommended routes

* Improvement of Ul

Implement a mobile-version real-time route
recommendation system which can be used
from smartphones while traveling
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