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Data is of no use
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Show Demo Outline
ACM Multimedia 2010 - Technical Demonstrations, SRRk EEE

Paper ID: 1569322929
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4R T 0% v CalPhotos & i)

' http://calphotos.berkeley.edu/

Multimedia Metadata

Bibliographic attributes

Sensory perception

Generic knowledge

Bibliographic attributes

DC (Dublin Core)

CDWA (Categories for the Description of Works of
Arts)

EAD (Encoded Archival Description)

CSDGM (Content Standards for Digital Geospatial
Metadata)

EXIF (Exchangeable Image File Format)

Example: EXIF

A AT HARAGAE ZEA4 2 (Exchangeable Image File Format)

H A T T2 E 7,2 (Japan Electronic Industry

Development Association, JEIDA)

19964 E » hiiA 1.0

19984 T 2£2.1

» WS E TR R R

2002452, 20K

» EXIFE] DAFFHAIFAPEG ~ TIFF ~ RIFFS
(Header)

v A B A AR E R AR R TR - 40 ¢ AR - TSR
s HE - e - ISOE ~ H5F...

EE ULl TR

4 4
R (0 | WERS () W
EBTRA IR (2530 i IR (250) | R (P30 i
Make iR FUJIFILM Max Aperture Value F2.8 Macro Mode () on
Model i FinePix4700 ZOOM Metering Mode Division Focus Mode RERS Auto Focus
Orientation W Left-hand side Flash Not fired Focus Mode RS Auto Focus
X Resoiution PR o Focal Length £iE 8.30(mm) Slow Sync fiit % off
$ Resolution FERITE o Marker Note Marker Note FUJIFILM Format : | | Mode (=3 Auto
LA 214Bytes Sequence Mode AR off
Resolution Unit FRATRE R nch (Offset:732) Blurring Warning Yes
Software B Digital Camera Flash Pix Version | FlashPix < & 0100 Focus Status Nice
FinePix4700 ZOOM Color Space Y] SRGB Exposure Status Nice
Ver. 1.00 Exif Image Width | ) fji & 1280
Date Time R 2000:01:01 13:39:44 Exif Image Height | ) i3 /& 960
YCDCr Positioning | YCbCriir & co-sited Exif Interoperability | Exif Interoperability | 938
Copy Right [ i Offset
Exif Info Offset | Exif#ifliafest | 262 Focal Plane X KPR 127010
RERH Resolul:on - §
F Number B GI F28 ;‘;csz'l;;?f Y EEFUERATE | 12701
Exposure Program _| Byt fe /e Program Focal Plane TR R Centimeter
T HYEXI i 1SO Speed Ratings | 1SOfs (EEfE) | 200 Resolution Unit
o= N . Exif Version Exiffi 4 0210 Sensing Method BTl One Chip Color Area
* Opanda |Exif 2.25 Date Time Original | 2 4% i 7 2000:01:01 13:39:44 sensor = —’1
* http://www.opanda.com/ Date Time AR T 2000:01:01 13:39:44 File Source HEFEACR DsC r'_‘
N Digitalized Scene Type TR Adirectly
* Exif Reader Component Component Yeher photographed image
Configuration Configuration R DRAEIRER
Compressed Bits Per | /& 4jii5 -+ % == | 2/1 (bit/pixel) Version HA 0130
Pixel Quality Mode (B {4518
Shutter Speed Value | -1 i & 1/495ec Sharpness AR
Aperture Value EE F28 White Balance [=R&. 1 Auto
Brightness Value vy EV28 Flash Mode PDEE B off
Exposure Bias Value | & 3 EV0.0 Flash Strength P 0/10
4 4
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Sensory perception

Sensory perception is about the low-level feature
representation of multimedia data(color, texture, shape,
audio, motion, ...)

. ]
MetadatalfJI5E » £
[ G TR AL -
A1
AR B
HHA &R
iElag it ]

We will discuss it in content-based retrieval

Generic knowledge

High-level semantic features (subject, of/about, generic/specific,
time, space, activity, object,...)

Bt (0f)

B3 (Facels) o opecific OF) |3 & (Genericofy| -+ (AboUL) 2
L (Who) iﬁws{ffmi‘f;mkf"fg;j{”‘z
T2 (What) [§ B8] £4Een® @ |Fds ;f; b *m:ﬂa;i
8 (Where) % # % éf#em«‘gg; LRSS ii ; Mm%
o Cwnen) [ BFE IS ey [F BT S

Perception subjectivity & labor-intensive annotation
> Sara Shatford, “Analyzing the subject of a picture: a theoretical approach,”

5B TR R AR

uery: SELECT * FROU img WHERE idy= nd Lintn e WAl vasilar's” CROER BY lissn

Multimedia Metadata

Cataloging & Classification Quarterly 6 :3 (1986): 49-54.

Outline
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http://ebook.iis.sinica.edu.tw/
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HIAW 5 BFROTAR

http://catalog.digitalarchives.tw/

Textual Multimedia

Images of documents that contain mainly typed or typeset
text

How to obtain?

Use a set of keywords, i.e., metadata, associated with each
multimedia at creation time

Use OCR to recognize the words in the multimedia

Use the web crawler to extract texts around the
multimedia

Web Search Overview

“ ser
| '
@I_ A £ Web crawler . h -

Wy S i1 -
~\ < *. g
B

Indexes Ad indexes

Gathering Web Multimedia File

Wb documants  Image

Gathering Web Multimedia File

Traversal Spicer

e BRI AT
L A-B Dt (g L
Hew operator lﬂ—| ]
URLs — T
I—H: Vinited Web pages

A-B |
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Semantic Extraction from Web

From Web Pages

» Filename/URL, anchor text, image caption, page title, alternative
text (ALT = ...), surrounding text

Recall vs. Precision

Recall ([E[UgHR/E2HR)

»  Precision = Relevant Documents Retrieved / Total Retrieved Documents

Precision (HEREZRR/EHER)

» Recall = Relevant Documents Retrieved / Total Relevant Docuements

Text-Based Multimedia Retrieval

» Uses text descriptions to retrieve relevant multimedia

» Time, location, events, objects

» Advantage — based on currently in use text retrieval system
» Disadvantage

Manual annotation is labor sensitive and subjective
interpretation

An image is worth a thousand words?

W it the et s a fow wonds labeled!

From multimedia file headers i i
» File type, file size, EXIF attributes, MPEG attributes, MP3 #Azl a b
attributes Stk % 7l c d
WL =
M =
> >
Example: Recall vs. Precision (Example)
SHEPIT ¢ [ LOREE 1 00005 - i
TR RIS ZEA 5005 - (8 FE b ASREEIRE
SR o OV R 40005 - HA 4005 2A]
TREA R
Z5AE Precision = 400 / 4000 = 10%
74 Recall = 400 / 500 = 80%
> 4 Harvesting Image Databases from the Web
R R R Outline
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http://ebook.iis.sinica.edu.tw/
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General Framework

Content-Based Multimedia Retrieval
» Multimedia files that are indexing and retrieval based on
audiovisual perceptual features, which can be extracted
automatically
Image: color, texture, shape, spatial layout
Video: motion, image, audio
Extracts images based on image content.
Level I: Retrieval by primitive features such as color, texture,
shape and spatial location.
Level 2: Retrieval of objects of given type. Example: find the
picture of the flower.
Level 3: Retrieval of abstract attributes that involves high level
reasoning. Example:‘find picture of a baby smiling’.

v

v

v

Query interface
» Query type support

Browsing
» Data collection Navigation E

Feature extraction

» Data collection Navigation
Indexing

» Similar to the IR model
Similarity measurement
» Similar to the IR model
Relevance feedback

» Similar to the IR model

Query Interface in Content-based Retrieval

Direct query (or concept query)

» Use user interface to create a query (i.e., sketches, drawing,
etc.)

Query by example

» Provide a multimedia document as a query

Relevance feedback

» Select multiple relevant or irrelevant examples from the search
result

Direct Query — QBIC Color Search (IBM)

GMIC COLOUR SEARCH AIARCH RESULTS

Direct Query — QBIC Layout Search (IBM)

GRIC LAYOUT SIARCH FEARCH RESULTS

- . r
- - |
| — ) g

Asgaard

Direct Query — CSI ipPicBox.tw
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Direct Query — VideoQ (Columbia University)

Visual Search Bossioizan LD
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Direct Query — VideoQ (Columbia University)

Query by Example — SIMPLIcity (Stanford
University)

SIMPLIcity
Semantics-sensitive Integrated Malching for Picture Libraries

> http://wang| 4.ist.psu.edu/cgi h_show.cgi

Query by Example — ISIC ipicBox.tw

Vioar Cusary mage: Stup 0 BRI | N LA -

Query by Example — dwtsi iPicBox.tw

iouir Guery image: L B LD L R R L L
.

R (1O

N
Trawead

Supl NAER

Query by Example — VCenter

mEEAm

> http://vcenter.iis.sinica.edu.tw/lab/shotDetect/camera.html
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Query by Spoken Content

SRR AT AT ERRIDISE B SR A EE B Rl
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Relevance Feedback — #T4R 1 4
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Browse Multimedia Content

Subject browsing is the most popular user operation in
multimedia retrieval interactive

Browsing is helpful when ...

» Navigating the multimedia collection
» Specifying an example as the query
» Comparing the retrieval result

A Case Study: WebSEEk

An image and video search engine for the Web
» Information is collected by automated agents

» Text and visual features are both processed

» Media objects are classified

Using URLs, alt tags and hyperlink text to create subject
taxonomy (2128 classes)

Using color histograms to classify image types
» Color photo, color graphic, gray image, B/W image
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Image Taxonomy in WebSEEk
WEHSCEK

Video Browsing
The Open Video Project

Feature Extraction

Image
Color
Texture
Shape
Spatial layout

Video
Motion
Image (Frame, Shot)
Image Skim .
Audio
e U el iierrri Amdio Skim
] 10 : 20 30 | wecondy
M. Smith and T. Kanade, “Video skimming for quick browsing based on audio and image characterization”,
Technical Report CMU-CS-95-186, School of Computer Science, Carnegie Mellon University, July 1995,
MPEG-7 Color

Multimedia content description interface

Standardize tools (descriptors, description schemes,
and language) of audiovisual information

Enable fast and efficient content searching, filtering,
and identification

Proposed by ISO/IEC

Color Characteristics of images

Selection of Color Space is important in CBIR
Examples > RGB, CMY

Averaging colors for regions
Histograms
Vectors

10
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Color Histogram

Texture

Visual Pattern
Uniform intensity region of a simple shape that is repeated
The structural and statistical properties of brightness pattern

| e
- — 5
e
L}

an i

> >
Shape Spatial Location
Involves detecting the border and boundary of objects. This feature is used for region classification.
This is done by edge detection algorithms. Spatial location are defined as ‘upper;, bottom, top’
They measure area, circularity, shape signature, curvature, according to the location of the region in the image.
eccentricity to determine the shape. » For example sea and sky could have similar color and texture
. . . f 5 hei ial | i diff :
Different objects such as flowers, brain tumors etc eatures, but their spatial locations are different
require different algorithms. Hence shape preprocessing
algorithms are application dependent.
Y- -0-0
> >

Points of Interest

SIFT (Scale-Invariant Feature Transform)

» Detect scale-space extrema points (scale
invariant)

Localize keypoints by filtering out low
contrast points

Assign major orientations for each
keypoint (rotation invariant)

Calculate the orientation histogram for
each keypoint to form a 128-dimensional
vector (illumination and viewpoint
invariant)

CCH (Contrast Context
Histogram)
» Similar to SIFT

» IS, Sinica
» 6

FENFA
Motion Feature
$5 5825 L{EH](Shot detection)
FEEYEE (Caption recognition)
55 Y (Speech recognition)

BB A g% (Face detection & Face
recognition)

11
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Motion

The motion features of a video sequence provide the
easiest access to its temporal dimension

In combination with indexing based on still-image
features, motion-based indexing is useful in contexts
where motion has a higher-level semantic
meaning

Motion Feature

Global motion
Motion activity

MPEG — 7 ISR T

I

Camera motion

Warping parameters

[Enze]| [ezen| [Emem]| [ERER]

Local motion =3

Motion trajectory

Parametric motion

Camera Operation

Optical Flow of Camera Motion

 RZ2RREL ISSRERRY
IRRARREE: ISERBRRE/
[ZRARERL;
I SSXEREE.

70 Bl SR E R RS P gERE R 2010/8/20

Shot
RN ARV EFrame » EHER—HEZG »
(B £ EEE (semantics) FIi R EAKITE S
RN A BARE BRI A B Eshot
A, IR AT TR R

P Ly
HORINTEE (v
. . N
B i =x
ae iH. L |

BrEp i
eI FAFHE (L (BB Cue (abrupt transition)

B

12
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source W

SR R

{EUHIEE F o SR TS S RS (shot
detection)

UG — oy 8 Be Py —/ N
HEKZ R 2 B

=

HEVE—3 8t B BREEEHE (key
frames) > {E R4 2 F 2 AFREREZE
ez -

(_

shot sequence

video hleralchy ¢

» 73 C.C.Shih, H.Y. M. Liao, and H. R.Tyan, Shot change detection based on the Reynolds transport theorem,”
IEEE Pacific Rim Conference on Multimedia, 200

FE¥

4;

HEREEAE (frame) Y ST T (A0 F4E) FT L S0 745 (text-based retrieval) )
Gl

H AT W T th S TR T 2290% (640x480), HESL FHE AT
70%(320x240)

04

MEF LR MEFRFE®

> 74 F.Chang, G. C. Chen, C. C. Lin,and W. H. Lin,"Caption analysis and recognition for building video indexing system,”

ACM Multimedia Systems, 2005.

SEE M H B SE SRR B BN RS - R AR
(text-based retrieval)

ST E G FTETIRE S R > EURR DU I - H R
#E 98%

’ $u EStERZ AR ENE T ERHETIIM - AUGHEE SR EEE

¥TEAHKEE’J?% » BT LR B BB A SRR AR B RS AHY
ﬁﬁﬁﬁ’]&%l?.ﬂ (@ ﬁﬂ HiEdT )

httpy//sovideo.iis.sinica.edu.tw/index.html

> H.M.Wang,S. 5. Cheng,and Y. C. Chen, The SoVideo Mandarin Chinese Broadcast News Retrieval System,”

A R (8RBT A e 3

NS A ety i 1ese i s e AITE

eI

v BN SRR A AR
MR E IR Ty =

International Journal of Speech Technology, 2004, 4
ARy TE GBI A B ek € Peasa.
Picasa 3.6 1YIhHAE FrM AR ¢ Picasa FRHIEIF 42

TSR SRSCRIE S > AR HIIS TR TTHE 290 96

PHYFTAAR A SRRTLIRE
A RS RHEH
AOFEINE R BT-RAR R R A
AT AR T (Y AR
PRI AR NI TBETE] - 3
ATt o (T DUA B R L
EER(E R ARTLISITHIRG - BERR
) S ERAEEAYEER - 52
AT L] " Picasa 488
HHSE

13
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Relevance Feedback Interface

User

o I

Image Retrieval and Relevance
Feedback Algarithm Madule

Relevance Feedback

Initial query Opumal queries

Sim=0.7

Sim=08 .

Sim=0.9

—
e refine i
.I,I

Relevant to the current query

Relev .ml to the optimal query

> >
Relevance Feedback Outline
g8yt i
Query Point Movement Query Expansion ii@ﬁ%éﬁj@ziﬁlg 28
new query ltpu.‘-t‘llr'\lllnn c* J __tsim=07 | mew query representation (Q, ) Ly\ Wg%g%z%ﬁ,ﬁ%*ﬁ% 1
SERENAGER
intial fuery representanon imitial 1]"‘0]"_\"‘!3]\1C‘\I—’Ill-'”l‘\ll
http://ebook.iis.sinica.edu.tw/
4

SHALE AR TRE
LJ\E FLEE TR E AR Ry B AR A MR S e

ﬁﬁﬂ’ﬂ?@lq’?

» BIrEd
Ao e
A

PLECHO metadatai # B BLfs

ZEX

PN et e IWICE S U e e
B B\ SRR AR © TR

HEITES UFTEEtE

> http://ec-video.iis.sinica.edu.tw/

R SR

HEBALRE

Metadata
@Ts_ﬁl @"‘L‘ *3‘5””““"‘“ M‘*H**

l Metadmal l i&i‘ﬁ’#l l 4*-J§Etsi ” ) | l A

l l

“ﬂ&f/\&ﬁ?%'ﬂ‘fﬁ‘*’ﬁ

lﬁﬂhﬂl EXXT LS
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metadata &}
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2EXRE
2EEEWE

Fi-W .+ D013 Awe usess Gue S 02T AW
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warm
o anam

TinEye

Idée, Inc A FIFTHHEAIEIBHES  arueye =
200845 H 6 H a2 (i F ik T

{5 S B T (AR S RS
SRR S E

> PixIDIRS + Sy ﬂ" % B
R AR P IR _

» Piximilar B DU G E AR AL (4
o ks EEe [
faze - -

v EIEA B"

> http://ideeinc.com/products/pixid/

Idée Labs

Multicolr Search Lab Flickr Set

Visual Search Lab Alamy Set

4 http://labs.ideeinc.com/multicolr/
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nage
BYO Image Search Lab =

Image Tagging

- Manual

- Advantage- more accurate, custom tags

= Disadvantage- tedious, human error, not always tagged
- Automatic

= Image annotation

= Advantage- quick & easy, every image is tagged

- Disadvantage- limited, inaccurate

Trania 08

[
T R =P T
> >
ALIPR e il ©
ASEE saTer sige 1 45
or P
1 oS S ———
e S RAGRNTON e ALIPR — Skl 5D
T 1% Comprlec Pucicnc Tage
- !ﬂl
anmal | widWe Wncwcaos  mhow g
phople |k Bk LU
i phnt Bws oo face ol
i i . R e
iy Dotz Ton w30, Arncan 27 Rapaaecs Pusicaon Tarms o1 ne e
Lomeups Smerwtent o )
> ALIPR - Automatic Linguistic Indexing of Pictures in Real Time http://alipr.com/ 4
Suariscal Fhi 1 AREE | saTEE Rate 111 | &
Festuse Aegan Maodeing
Comacn : Segmantason . By 02
Eaming OF Photo URL Hate 11
-
-
[re—
Fesuse Hagn Mageing
Extiaciion ‘Segmenmsion }_" by 2=
Cherng

) [r—
Fease | | Gegon = £
— et || Srgmeression 03 [T eneam
b Cusng

E - s
Bas 000 @
L]

o

28

aspr com Paterans

Ao Aegune Raseuth s 0. 84 wlashcol mens 1 in Hag | Fick

e oot of Ui Foment atsaiet
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ACQUINE
Image-based Rendering (IBR)

IBR relies on a set of two-dimensional images of a scene
O to generate a three-dimensional model and then render
some novel views of this scene.

Web 2.0 enables sharing of photographs on a truly
massive scale

98

Microsoft PhotoSynth
What is Photosynth?

Photosynth is a web-based service that takes unstructured
collections of photographs (of a single object or place) and
computes:

the viewpoint from which each of the photos was taken

A sparse 3D model of the scene

image-to-model correspondences

« Photosyth uses the Seadragon
technology

+  CBIR(Content-based Image
Retrieval) - SIFT

+ Arranges images in 3D space

+  Uses extremely complicated
algorithms to analyze camera angle,
resolution, color, lighting...etc.

P w2 02

http://photosynth.net/ Demo

TTITTLII

Demo

17
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Alternatives to Photosynth?

» Bundler: Structure from Motion for Unordered Image
Collections

Q&A

. . . L, 2 http://vcenter.blogspot.com/
» Bundler is an Open Source version of ‘Photo Tourism

package that was the original project upon which
Microsoft Photosynth is based.

> http://phototour.cs.washington.edu/bundler/

18



