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Landscape Discovery

e Landscape (physical)

— An area that produces the same response from
most people

— Described by a set of images rather than just a
single image [similar and physically contiguous]

Is there any similar
place like Paphos
Castle (nearby)?

Actually, users want to find similar “landscapes”.



Locations atmosphere-similar to
Paphos Castle

. ‘ Fortaleza Ozama
Dominican Republic
Leeds Castle
England

Bodiam Castle |
England [



Why conventional search engines do not work
in the case of finding similar landscapes

Neither of them can search for photo images taken in other
locations but atmosphere-similar to ones given by user.




Basic Idea

* In order to find images geographically surrounded to
the query, meanwhile make sure all images share the
same atmosphere, roughly similar and roughly
adjacent ones are desired.

Image Similarity Adjacency (Overlap degree)
Nepa | adjacent‘ ‘adjacent |

not adjacent



Adjacency Only




Image set of Kinkaku-ji




“Landscape” image set of Kinkaku-ji
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Our Approach

(D Extraction of images that composes a single

landscape

(2 Search for “similar landscapes”

PanoramaRank
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Execution Example

Input

A photo of
Ryoan-ji temple

Output: Image sets with

similar atmosphere
A landscape of I\/Ianshu -in temple




Related work

- VisualRank
(Graph-based ranking method)

Similarity between A, B

The more similar images it has,
the higher score it will get.

Yushi Jing, Shumeet Baluja, "VisualRank: Applying PageRank to Large Scale Image Search," IEEE Transactions
on Pattern Analysis and Matching Intelligence, Volume 30, Issue 11, Nov.2008 Page(s):1877-1890



PanoramaRank (PR for short)

- Edge weight: Combination of Similarity and Adjacency
between two nodes (photos)
- Biased VisualRank

1|
SU’=” — Qv | 11—«
Sim(u,v) ' Adj(u,v)
Harmonic Mean
Initial value 1
P =

# of selected queryimages
After iterative calculation, images roughly similar and roughly

adjacent to the query image(s) will come to the top.



Differences with VisualRank

PR = dS*|x PR + (1 — d)p| Little different with
VR=dS* x VR+ (1 — d)p VisualRank in appearance

1. Combine similarity and adjacency together -
No longer limit to images containing a specific
object, but also its surrounding scene

2. Initial value depends on whether an image is
chosen as query image or not =2

Retrieve images dynamically according to query
image(s).

Find a “landscape” image set consistent with query image(s)



Evaluation
- Effectiveness of Incorporating Adjacency -

A dataset: 6 categories,

180 images (18 locations * g

10 images) B

Six queries

Three evaluators

Five grade evaluation

Evaluate

 the landscape image
ranking list using nDCG  * Six categories:

* how well the expected traditional Japanese dry landscape

garden, moss temple, maple leaves,
Iandscapes come to the karst landform, hills and waters, and

top using MAP. guard frame in sea "
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Search (under harmonic mea
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Example
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== Saihou-ji

== Eikan-do Un-
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Nearly flat
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Itsukushima-jinja

nDCG score
for each

query

Improved for discovering similar landscape images compared to search

based on either image similarity or adjacency.



Two Baseline Methods
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Location A

*Harmonic mean of
Similarity and Adjacency

The only difference is in (D,
whether graph-based ranking
method is applied or not.
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Performance of Similar Landscape Discovery

Here evaluation is
not based on a
single image, but
rather a whole
landscape image
set.

It is useful for
similar landscape

discovery to
incorporate
image adjacency.
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Still challenging even with Geo-tags

Mt. Fuji
taken in Tokyo, Japan

p Different Geo-tags

Mt. Fuji
taken in Chiba, Japan

Same Geo-tag but
different atmosphere

i) Ponto-cho
Kyoto, Japan
18

Entrance of Ponto-cho




Landscape (semantic)
e Surrounding Information

- Documents that share the same, similar, or semantic similar
topics with a document

e.g. expended topics, documents described in more details

e Text Landscape

- a user-indicated document and its “surrounding

information” Text landscape

for this
-, é

document




Example
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PanoramaRank for Text Landscape

- Discover a landscape for a user-indicated document -
- Edge weight: Combination of Similarity and Adjacency
between two nodes (documents)

Initial value

1, web page p; 1s specified as an input
Pi = ;

0, otherwise
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Evaluation ranking results

Similarity and Adjacency

Similarity between an . . PanoramaRank for Text
. between an indicated
indicated document document Landscape
(a=1) (@=0.5) (d=0.85, a=0.5)
10181 10181 10181 ]
10062 10062 10073
Indicated 10064 10064 I 10176
document 10074 10066 101785

[BYTELIOMILVRIFILEREETBEIL AR |
BRI AL AEH T, BDEBHESRTRBSNITREE R4 80 K ILHRHEERE (30)

0)#%% LaZE L~ L34/ £ = 2 A i TEQE
ég‘;ff\”l Follow-up news of the indicated document p-%%

GBRELIEHL. RILARE SRR, BT AARRIEAE Bl CO BRI T of=C
LIERO1A, T LR LR, TRBREERALVIBREERZ TOBENS,
L5 DGRIELHCIERM A ILERS  REEMICRATER?

More surrounding information come to the top




Summary

In this work, we introduce a framework — PanoramaRank to

* discover a certain landscape by user-indicated image(s) and
then find similar ones;

* present the whole landscape view of related information
according to a user-indicated document in order to show a
complete knowledge environment

Thank you for your listening!
zhao@dl.kuis.kyoto-u.ac.jp
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