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(a) Input: large sets of blog posts and photo streams
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(c) Photo streams help interpolation between blog images
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Algorithm 1: Greedy algorithm for constraint generation.

Input: (1) A photo streams P, (2) A size of subset K
Output: (1) A pair of subsets (S, ;) € Cp.
1: Initialize (Si, S;) + (pi,ps) € P' by randomly
sampling two images from P! according to q.
fori=1---Kdo
L 2: 554 ArEMaX, g, (S U {p}, f’f}. Repeat for 7.
3 Ifw(S:) < w(Sy), swap 5; and 5.
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(JointRSVM) 9.12% 22.83% 28.81%
(ENN+EM) T.34% 18.62% 24.27%
(DTWHEM) 4.05% 15.31% 21.03%
(VENN) 5.16% 16.85% 22.12%
(VSVM) 4.63% 15.80% 20.63%
(Rand) 0.93% 4.63% 5.56%

Table 2. Image localization accuracies. We reporl top-1 and
Llop-5 allraction accuracies, and top-1 district aceuracies. Despile
(JointREVM) being only weakly supervised with blog text, it has
twice the accuracy of fully supervised (VENN) and (VSVM).

Join M (JointRSVM

nnle's House (0300 & Luigl's Flylng Tires

(0.1376)
I P KNNEM
1
arade(0.2028) " 2 The Disncy Gallery
¢ ) 2
(0.01163)

™ ( LRSVM
and Canal Astro Orbiter
1) (0.0188)
DTW+KM) KNN+EM)
r, Toad's Wild Ride Pirate’s Lair on Tom
D.0173) Sawyer Island (0.0183)
JointRSVM)
utopla (0.5986)
" 183)
5 (
*
' ©.1
Muppe

B 2 AR (—) FlI85E

HESMER FRIRERS  SEREEEZ
[BRYEEERELR. (= ) EREROLLEMARRTEL
b=, [EFRYE= (KR ) IHERNSE =&
Y. NEEGRORA ((— ) RRUBIERISH
W (=) EfEKES , & (i) FRRE%S5

(UETEXRER.

55— B ZE T B SOUURG W A B — 17 X
R E o B R SCE 4R IR TS
(JoIntRSVM) &34 42 A7 1E W X 4= TH]
[f1#6 5 (VKNN and VSVM).

K= B REMmpl+ (a #
Vo R A — Z2 51 v g R 1 2 Xof bl 25 2R
(b) MABIFIRE RN EHE SR
CREARS Tt Al 28 — AN s i i) —#%
WA ZEA: (D MBS G 1
JrOKEE i) FRAEFAr B RTS8

MO B JZI R, FATEH 17 M
WAl £ JE A [E (Disney California
Adventure and Disney Park) [ 18 M
X kit 108 ASFOMAIRIE, JF H
FEF 2 B EF R X s, AR b
e, FRATHEA TR ARr B A B R
FEHEL A0

FEUELR BRATE T 5 U S dE

LRAHAT TR, R T I A
(P ER e — R ey IR AL R . I8
LA 108 NMEMAFR, BAERI]K
A Flicker £ F#k 1 100 KT HE o
1 X 18 F VR NI Zh i, Fedll o
ST VSVM A1 VKNN #8751
2Pt SVM Ml KNN ) 2888, ixsuxf b
A] LA SRAIE B o2 504 A A ) v 1k
PAVE L 1 PR 5% % FAH [R] 1A £
Bz B 7 A [R5 vk i 28 AR e,
KNN-+KM 18 F] KNN 8 5 % F1 8
W2 B FRIBAF, K-2 R WS IR IRt
4L, DTWHKM H & DTM F-3& A
B, [FIRER K-BE R B 45U .
zi= BhRaadgR A Bor
7S FRATT TR ) b TR A A A I
RKMZAE  H: WIEHEES AT L
W 2 AR B B BB AL A 1 B =
IR 156 AMFEATRATT B bR 8 4% 5208
FAEF TointRSVM F87-ERA 1T
BRI, K AL B O R R A
AR, ATEH 3.2 PR E,
Fdn 2 sk B 5 . BRATIEHRIE
T L2 3R DRI e AL AT 55 1 B 4 1k



HFESAME(EI The task of Digital Image Processing

SR RIS AR ERSTE A
Mt R CHE S T E
%, AT S RS, RE A
AN R S, AT TR R T AR
B ATHTE S o DTWATM £ A K H
R RO R R I He 7 5 18 i
HHAN DG AL, FRATTVE & B T 55 =2
IRABRERAER, RAKT 1%l
IR Z Zhd, BT — N B X
5 HRAEE N SN AEMETALE,
A ReVLEC A FRIA B S (bedn,
K R CFH 5L E AT R AR AT AT A7 B K
WD BRI AT s R HE L i
AT SN, FR, a7
7~ T RIR I R I 2 A

4.3 BR HEa B ISR

SR 1 h B 6 4o o B G
A AR AR A 5. A
Jr & B bR A B AL A B4 S
BRI, (i IMG1136.jpg) 1
XA, FTATEMZ D Amazon
Mechanical Turk (AMT)KI8E F 74
(e R 0 i 24 19 2 st o FRATTBE L 4l
Ff 500 5K IR, Hm ARk kA 1)
B AIE 2.3 WK, ARE
Ao B AT TV R I LL RS
. BAVELR T EHHEERBEW g,
I B S A WAL T AR EEELTY
SRJE, FRATT ) A N B — A ]
GG, EAVRE MK IEENERD

2NN AR EEH AT &,

ZR R III T 4R RIEHEE
—EREREHI AMT FR385 AT Jgt G e P
T, BATR= R E T AMT g2
AR . RIMMHWFEERFTILER
64.2%, XU AR, R 294
Bh S50 IR R L 0 R S D A R v
SCERR o VLR, eI
FE 21 17 5T A, (HARIRZ

K 3 il 1 H A SERRAA G T
b 1 BRI — 1 BT AT
FIRTE LT, FATE AR B AR L 5t

KL, IF HAE TR — AT o b
TROLT, ERRAIbS L  o

. v 0
original submarine voyage simply fountains blasting
" water high

disney 24 20)
paradise garden grille opens

IMG 0160
sailing ship columbia

bessic at big thunder ranch  nightmare dia de los muertos
service animals

3EINERIGIF, RIRRTTRERER  ©
A IBENERAIRRR (FEIK ) LRI ESF
(4RI ), FRABG titles RIMFHEEIEREHY
SHEF (fI40 radiator springs racers )
FEBRTENRIRE , MAEIENFE
FEERYH—. (0 IMGO160 HEIS
ELLIEARATRIMAR ) S5 =172 ILEMmAERk
MRz, FERTBRNRBE RN RIRIATREE
EENERE. NEEG (i) RIRERE
IERRRY B 7455 M FIN4EZFINF )
(i) BIRRIEZRESEFA TN — M
&AM (i) bibbidi bobbidi E—1MF%
INATERILAB ISR .

44 BRRLESERSER

4] 4 527 7 IR A AN 5 O
Jr I 5 o . BT AR TR
(T EEEAE P VR IE I T 6 1R

celebrate! a street party
haunted mansion holiday  bibbidi bobbidi boutique



HFESAME(EI The task of Digital Image Processing

Bt=0, t=2). BAFEIEPLEK
ZHUIEM T, 1E 2-3 s IR, &
T O ¥ 53 SR R 1 B A5 11 TR A
(UNIF) %2k, 7Et=0 455 R RRH
HHERATTN M UEEE T WA K-2{E R
5 3 11 EAG P E HEIAR 1 BE . %
(unif) AP T SCR SR -
(B anE 58 =417 AT K 5O TE SC0)
A AT LA ER A AR 2R A R PR . )
wl, RIS
MG 2 A R IR A,
] ge AL FR XA AT B .
AT, BARFRATTI T v AE FH AR TE]
PR I Thae, ErlURE S A
PAEKK G H TEL RS FE L E
] AL 3 19 2 G AE BU v R 8 22

4.5 BEE 2 FEHEES R

PATIAE -8 — R4 i
) 125 P45 2 T4 N 1 5 2 05 1 1)
gh . Hh S S R N AT H R AL
BAVEE AMT BT H P A0 . 3417
JeBENLAFE 300 X 4L EG e T A
RREILE N1 9,12 9) € 1Q.

BAVBATEEARELL 7 E 11 g AT 12 Q
Z [ EUE M B T e )7 5. 72 AMT
BATER 11 Q112 g FIE—XUHFRAT
(1) 5 32 R0 B 28 1 — AN Tl G 7 1
AT i) — A L HH R IG B 5 A 7T RE
[R25 5 o TRATAGRAT N 45 (R0 (11
Q, 12Q) [FIZAEH. HATHAEAFEL
f e [ 4 P ) 1 2 S AR R L B AR
BATHIEE S SVYM): (KNN+KM)
A(DTW+KM). £ 4 7xHFRATH 5
TERAPRAN L4 2 [0 5 1) AMT {52
MRS 8 2T RN EFERATM
A AT AR 11 Q F1 12 Q Z 8k
B2 P2 20 bl . BAR ) R A 24
T, FTBRAT S AL T2 4E
BATR 7 (A SVMD [r4h B2
1 61.9 % A B H (KNN+ KMD
A (DTW+ KM) 4k 66.5% .

Kl 5 I H EERATT I SR A AN 2
LA UG T P SE ) . FERE—4m)
i, TATVRR T A SRR EIE,
BATHBAT T7 VAT A IE LR B
T EG. BR

',( )J . i 1
/ B Al =Ry
’].
- | |
¥

RIABEGAIES (UNIF), ERZBAFIENETIENE N,

Blog images  (RSYM+RSVM)

& 5. EEEGZEEERNNITF. ENURNEGRHESEEEIERG  ALRAFFIZEH



HFESAME(EI The task of Digital Image Processing

FRINEERNRESER.

WK B AT ZR 1 EE 2 AR
1, BANEEApREE N EH
(A IR R VAL 3R [ A0 (AR D) 1 PRI
ERZHIEN T, ATHIEE A HEIE
T A A AR ) Al B 1% (Darth
Vader & JiCEAT D .
SEIGSE RIE A AR B, AT LA

Mo Ik B R G 2 T R R A i
BT . lan, R —A A K
BT R PR T 45 e 1 s . efim]
PLAARR LI, (H AR RS 12 2137 5 8¢
211, HATPINFE T DAAE R IHTE

5 &

BAVIE T —Fh R H B 3 A e
BHIREGRAM T, BEITBA
HRRER AT MR R, AT
WX — HFR, FRAVERXS PN HEAT
(1) SVM [ @il i3t 47 58 B LAk T HE A s
g5 AR T2 A Flickr 13 JE Uk el Ui 4
PR T R AR R v, ROV, &
FHR /e & MES H # B E R

Reference

[11 A. Aizawa. An
Perspective of TF-IDF Measures.
Manag., 39(1):45-65, 2003. 3

[2] P. Das, C. Xu, R. F. Doell, and J. J. Corso. A
Thousand Frames in Just a Few Words: Lingual

Information-Theoretic
Info. Proc.

Description of Videos through Latent Topics and
Sparse Object Stitching. In CVPR, 2013. 2

[3] K. El-Arini, G. Veda, D. Shahaf, and C. Guestrin.
Turning Down the Noise in the Blogosphere. In
KDD, 2009. 2

[4] S. Fidler, A. Sharma, and R. Urtasun. A
Sentence is Worth a Thousand Pixels. In CVPR,
2013. 2

[5] A. S. Gordon and R. Swanson. Identifying

Personal Stories in Millions of Weblog Entries. In
ICWSM Data Challenge Workshop, 2009. 2

[6] S. Guadarrama, N. Krishnamoorthy, G.
Malkarnenkar, S. Venugopalan, R. Mooney, T.
Darrell, and K. Saenko. YouTube2Text:
Recognizing and Describing Arbitrary Activities
Using Semantic Hierarchies and Zero-shot
Recognition. In ICCV, 2013. 2

[71R. Ji, X. Xie, H. Yao, and W.-Y. Ma. Mining City
Landmarks from Blogs by Graph Modeling. In
ACMMM, 2009. 2

[8] T. Joachims. Training Linear SVMs in Linear
Time. In KDD, 2006. 4

[9] T. Joachims, T. Finley, and C.-N. J. Yu. Cutting-
Plane Training of Structural SVMs. Mach Learn,
77:27-59, 2009. 2, 4

[10] G. Kim and E. P. Xing. Joint Summarization of
Large-scale Collections of Web Images and Videos
for Storyline Reconstruction. In CVPR, 2014. 2

[11] G. Kim and E. P. Xing. Reconstructing
Storyline Graphs for Image Recommendation from
Web Community Photos. In CVPR, 2014. 2

[12] G. Kulkarni, V. Premraj, S. Dhar, S. Li, Y.
Choi, A. C. Berg, and T. L. Berg. Baby Talk:
Understanding and Generating Image Descriptions.
In CVPR, 2011. 2

[13] A. Kushal, B. Self, Y. Furukawa, D. Gallup, C.
Hernandez, B. Curless, and S. M. Seitz. Photo Tours.
In 3ADIMPVT, 2012. 2

[14] J. Lafferty, A. McCallum, and F. C. Pereira.
Conditional Random Fields: Probabilistic Models
for Segmenting and Labeling Sequence Data. ICML,
2001. 3

[15] L. Li, K. Zhou, G.-R. Xue, H. Zha, and Y. Yu.
Enhancing Diversity, Coverage and Balance for
Summarization through Structure Learning. In
WWW, 2009. 4, 5

[16] B. A. Nardi, D. J. Schiano, M. Gumbrecht, and
L. Swartz. Why We Blog. CACM, 47(12):41-46,
2004.1

[17] V. Ordonez, G. Kulkarni, and T. L. Berg.
Im2Text:

Describing Images Using 1 Million



HFESLIE/EL The task of Digital Image Processing

Captioned Photographs. In NIPS, 2011. 2 ICCV, 2013. 2
[18] A. Qamra, B. Tseng, and E. Y. Chang. Mining
Blog Stories Using Community-based and
Temporal Clustering. In CIKM, 2006. 2

[19] M. Rohrbach, W. Qiu, I. Titov, S. Thater, M.
Pinkal, and B. Schiele. Translating Video Content
to Natural Language Descriptions. In ICCV, 2013.
2

[20] S. Rose, D. Engel, N. Cramer, and W. Cowley.
Automatic Keyword Extraction from Individual
Documents. In Text Mining: Applications and
Theory, pages 1-20. John Wiley and Sons, Ltd, 2010.
3

[21] B. C. Russell, R. Martin-Brualla, D. J. Butler,
S. M. Seitz, and L. Zettlemoyer. 3D Wikipedia:
Using Online Text to Automatically Label and
Navigate Reconstructed Geometry. In SIGGRAPH
Asia, 2013. 2

[22] E. F. T. K. Sang and F. D. Meulder.
Introduction to the CoNLL-2003 Shared Task:
Language-Independent Named Entity Recognition.
CONLL, 2003. 3

[23] S. Shalev-Shwartz, Y. Singer, and N. Srebro.
Pegasos: Primal Estimated sub-GrAdient SOlver
for SVM. In ICML, 2007. 5

[24] S. Shalev-Shwartz and A. Tewari. Stochastic
Methods for L1 Regularized Loss Minimization. In
ICML, 2009. 5

[25] I. Simon, N. Snavely, and S. M. Seitz. Scene
Summarization for Online Image Collections. In
ICCV, 2007. 2,5

[26] N. Snavely, S. M. Seitz, and R. Szeliski. Photo
Tourism: Exploring Photo Collections in 3D. In
SIGGRAPH, 2006. 2

[27] C. Sutton and A. McCallum. Piecewise
Pseudolikelihood for Efficient Training of
Conditional Random Fields. ICML, 2007. 3

[28] C.-N. J. Yu and T. Joachims. Learning
Structural SVMs with Latent Variables. In ICML,
2009. 2, 4,5

[29] Y. Yue and T. Joachims. Predicting Diverse
Subsets Using Structural SVMs. In ICML, 2008. 5
[30] C. L. Zitnick, D. Parikh, and L. VVanderwende.

Learning the Visual Interpretation of Sentences. In



