RS

b5 B BE THLAAZ S BRI A A e, P m] DUIE LR B T LT [ 3t 15 7 £y
A5 A S B B BB TR AR KRR, — MBS e 1 R
SIEAT BT P HER E RLRT A5 2. TR B0 207 B A5 PR R 2 T 3O R 7
MR G %, HERXRRWRGIFEAAEMADRE: (D FHAEE, FEZIKL
HEAME CRAREE Y, EEMREES o (2 HPEEREMSCr iRk
AT R .

P42 B A R BRSNS TR AT R RIX PN IRl i, FH P e 7 8%
iR EERE R, WEHHETZ R HERE, NFHHTIRE kR, 5T
ol A5 I B SR8 0 3R A I A% 2 AR S5 A B AT 2N SR I AR5 B (HA2
A Bl L5 15 2R AR N T 550 P A5 TR A 38 = A [

(D gl i AL skt . iR 2 R, N hE T4k
K, LRI IR AT 5o —J7 I, & R P2 T R %R s A 1 (i
STFT) I Ff P I A 00 R (K R s AR g, HRUE AN B 2B A S A
[FIANARAL, B TCvAHEFR 5 rh il B AL R . o5 — T, SRR R
T HORIENA IS EREE B, Toik X 7358 BEAR TR (E P 2k 2% 45 F4) A 7] 1 P ok

(2) WA 2R S SO R . 8 0 TRl AR A (BoW) [ R 5 vk
TFHI R TP SOCRY EUE ISR (mAP 2 80%) , {HL R FH T3 SR G A R I &R
PEBEIRAK (mAP {04 16%) o X2 NSO P E 26 -5, SE3C R 2 [A]
MuE BRI, A3 TSR B LRI STFT R AL L BE AR, 23R
RA BB RETE S MO ELIRZE, S AULECK STFT Frbg &t v 45 L
[Fl—A, &SRR R,

(3) AT B AR IR . TR sh BB (a5 58 808 OF HAVRR €, EL#A%
EFHUAR N B BB S BUEMEEIR , 850 1 R SR TR, SRR Y A4
5.

AN FEOTHRAE TR o TR RS AL AR A SO N B B R T R
BRIX =N, B

(1) $-H T REIR LR SRR, 430 40 B AR 3R AE A [91 50 1090



NHER R ILF] 90%.
(2) I T EF BN KD-Tree, fE4ERFJR AR KD-Tree X H1 5830 30AY
KRR SR (90%) MRS, Ke WAFTT8EFE 2 1/16 /24
(3) & 7T IBIG2[22] R 48 R LR R T %, R THLE P i S
JR 55 2% Z 1RVAE A WAL K UG OR /N HIE 30KB 7T, BEAIK 1 &%
FEIR

KT JrEHHE, KERSBEIURER, BRETL KO-, NHRA



Research and application of low bit rate Mobile Visual Search for Digital Library
Zhang Chen (Computer Applied Technology)
Directed by Ling-Yu Duan

Nowadays, the popularization of smart phones makes it possible for people to
access the digital books via wireless network. Since there is great amount information
in Digital Library, an efficient search engine is in great need. However, the popular
textual keywords-based search engine demands not only the precise expression of
users’ retrieving intention but also trivial interactions of typing and choosing the
searching range.

By bringing the Mobile Visual Search into Digital Library would solve this
problem. Instead of figuring out the precise expressions and several interactions,
people could initiate a query by a simple capturing of photos. Though Mobile Visual
Search has applied successfully in many fields like landmark search, product search
etc., directly applying the existing technologies of Mobile Visual Search into Digital
Library faces three challenges:

i. The frequently used local visual features, e.g. SIFT and SURF could not
describe the visual characteristics of the line-drawings or sketches in
books.

ii. The popular Hierarchical clustering algorithm, e.g. Hierarchical K-Means
would lead serious quantization errors if applied to generate codebook of
the visual features extracted from English Document Images, and
consequently influents the retrieval performance. Though some Nearest
Neighbor Algorithms, e.g. KD-Tree and LSH function well in Retrieving
English Document Images, they suffer high memory expense because
they have to store all the features in memory.

iii. The existing Low Bit Rate Mobile Visual Search technologies, e.g. CHoG,
PQ-SIFT, LDVC, MCVD fail to achieve the balance between transmit
latency and retrieval performance on document images. On the other hand,

the method which compress query image in mobile phones could not



achieve high compression ratio.

This paper tries to solve all these three problems, and our contributions include:

We propose a novel visual descriptor, named Local Inner-distance Shape
Context (LISC), to describe the line-drawings’ visual properties. LISC
combine the advantages of both local visual descriptor and the descriptive
power of Shape Context on shapes. Besides, LISC can be applied
seamlessly to inverted index for real-time search on a large scale database
of sketches. The experiments on MPEG-7 Shape 1 Part B and the
line-drawings dataset from industrial books and Geometry books testify
the effectiveness of LISC.

We propose Hamming-Embedding-based KD-Tree (HE KD-Tree) to
search Document Images. HE KD-Tree decreases the memory overhead
and at the same time guarantees the high retrieval performance and it can
also accelerate finding the Nearest Neighbor in KD-Tree. The experiments
on both Chinese and English document images demonstrate the
advantages of HE KD-Tree.

We also propose a JBIG2-based compress scheme for document images to
achieve the low bit rate Mobile Visual Search of Digital Library. This
scheme reduces the transmit latency on wireless network without
sacrificing the retrieval performance.

Finally, we integrate these three innovations to develop an low bit rate
Mobile Visual Search app for Digital Library, which can search the

relevant book covers, book pages and line drawings in books.



Keywords: Low bit rate Mobile Visual Search, Digital Library, Shape

Context, JBIG2, Hamming Embedding



