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Construction and Evaluation of a Video Retrieval System Using Animal Recognition and

Conceptual Relationship between Family and Species

4R, %< DAD YouTube 72 & DA 5~ o FRIOE) 4k

Chinatsu WATANABE', Jue ZHANGY, Naiwala P. CHANDRASIRI' (Member)

‘tInformatics Program, Graduate School of Engineering, Kogakuin University
1-24-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 163-8677
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<Summary> In recent years, video streaming services have gained widespread popularity. Typically, the search function on
such platforms assesses the relevance of a query based on the video’s title, tags, description, and other metadata provided by the
creator. As a result, if a video’s title does not accurately reflect its content, users may encounter irrelevant search results. To
address this issue, we developed a novel system that retrieves animal videos based on their content using image recognition
technology. To allow users to intuitively search for ambiguous information, we incorporated a hierarchical relationship between
animal families and species, enabling searches by family name. We also developed and tested an application that facilitates
efficient video retrieval, allowing users to view search results as a digest video and navigate from the digest to the original
video. In an evaluation experiment focusing on the user’s prior knowledge, the system achieved a task completion rate of 0.95
when the user knew the family name but not the species name, indicating that the system is effective in retrieving relevant
scenes even when the user has imprecise information.

Keywor ds: video retrieval system, animal recognition, system evaluation, image recognition
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Fig.2 Relationships between the concepts of animal family and species (selected animals used in the experiment)
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Tablel Details of the videos used in the evaluation experiment

T FLAAEN
ESPAS E.E FRTHE
%%w]ﬁ%ﬁ%wﬂ BhipFEsE (KRR ATEE)
Video129 68.41 58.61 20 R (15 FR)) 39 f& (22 &)
Video22D 9.88 6.23 8A& (7Hb) 11 FE ( 8FH)
Video3? 1727 11.17 RE (9F) 147 (77
Videod? 20.15 8.19 208 (12 #1) 34 Ff (24 Ff)
AFF 11572 84.21 36 Bt (21 &) 72 FE (40 FiE)
®2 ABIRORE
Table2 Classifier accuracy
) PR AR ) F Al
AV
B i B il B il
GoogLeNet 0.609 0.610 0.817 0.729 0.671 0.639

ResNet-50 0596 0.597 0.695 0.666 0.624 0.605

ResNet-101  0.664 0.688 0.838 0.782 0.719 0.713
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Table4  Results of animal knowledge survey and task accomplishment rates

TFAF Yy Ly =0 F FLEY b AXF TV FFYPIL VX ) USw av kv S —A =5 R

Bl IE& RS 1.00 0.72 0.14 0.14
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(& 27 BRI 27) (28) (30) (16)
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0.00 0.24 0.00 0.00
0.97 0.97 0.73 0.67
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Fig.6 Average of times retrieved by animal family or species name by task
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Table6 Mean and standard error of subjective evaluation

HH T FENER
BErE (THE 2) 4.50 0.12
BanbomBRoA R (GER 3) 4.63 0.13
R (HHE 4) 427 0.15

NT—Z DFEFAEZER LD, —2—F 0%y hT—I N
HAT B HERITIG U7 B0REi 7 2V ofiids, okl
IRORRFES2 EHAT, FEEEM EIZEY ML E B 5.

% 6 IZEHMMIEE 2 22 HIEA 4 OFHEO PN & ERELE %
R KBTI D 505 BEFETRHMIiS N, 513E5<0E
EZDOHEBIZOWT2—YrbE M SN ThD Z L &2 5
W 5. BAEYE, B L OMBOFRNE, AT LEHAN
ToRRZBZNRIZHOVT, TXTOIEHE TYEBEN 4.2 8% A
DRERICIe o Tz, a—TFOEBEHMEN D, B0 6 OMEBED
FRAMOEE ERV AT DEAWTHRZT 5 Z &2k B0
DES &R TE

4.3.4 BRBOFEEL I RV EREDOER

FRBIBROFEEERHIZOWT, 4.1 HTR~ =& 9, Bl
NH—ERE LI 7 L— A L T b2, T4 A
I SN2 7 L— 2O PIZIZE OB, kR ENREHA
WS TRVEBR ST A NEBIZE ED. KV LW
DT A MNEHREH > TWDT20, kO LEGRRTT v
DR LT 5 LIRVEE L o> TS, F72, 2—PD
FEFHG T L L EOSIME R —RI T LR E K Uz &
BEE LTS, L L, EEOBEBRE S AT ARIEOBRE
PERIZONTUI—FOFBEHMI TR < FHMish, ¥ A7
RERIZ DN T HEMWORIL ITE > TV DS (Type 1,3) 1%
095, &F A7 DVFHE 0838 LigoT=. TOEME LT,
RCOMHET L—L RN EFEZ LN TERLLTYH,
DEF, IRERENRE AL 7 L—ARIELL RSN
R, JTTOBEOXMREINE A T = A MEOVERIZ
LNDTOTHD EEZLND. FBIFTRE/ 2B OFE L #5%
BINSHE, HEZR ESEDZEICLY, £ OB
B—RITHE TR A O TN TELTHHAH &5
25, TOFER, MROSBRDMEE Z AT ERROM
IR TE %,

5.

5w

AFSCCIT R AT, BB >V CEIE DN
BICEDE LR AT O AT DL, FHliL7-. #)
MOF EFOBESROBIRE VT, BMofEi4 25 O
WM TR DD OB EITO Z L2 LY, =2—FREXT
WAIBRZE R CHERMNIC, BRNOS— U ETICENE
STEMTEDLVATAEAE L., 612, BERICHNO

253

Wetg & RO T 7o DITRBRERITS A V= A Mg L LT
HOL, SEOBBORY — ~BET 5 ENTEXHRE
REEMZATT 2T 7Y r—va U ERER L. R AT A
ERWTHT o724 27 OFER &, 22— L 2 FEREM O
REnb, BANLDOMBOR LR AT LOKEEOH FAME
RS LTz, Fo, =5y b =R DI ONTO
2—YOHFRIZEH L Tt & Tolo L 25, B4 LtfEsao
W7 25> TN DA EREITE - TV DA, FAITE S
WE DX AT BERERIN 095 LlpoTz. LIzRo T, ik
S THRL ZHS TWVIUE, KU AT L% AWTERE
FEORBNAIEETH U, BRI, Z R85 A CHIRFBEA Al
RETHDHZ LR ESNT-.

SHOMEE LT, M CIImByEEEr Lo mbses
L ERFEEHOE~DT T —FREF 5N, va v b
BHEITWY = T EICT_NVEER-ED 2 &0, wLTF
TNV KFSFETT VR EOFT-FEE] T LT X AD
FANEHATHDLEEZLND. £z, MBHRITONTHE
L <FRET 572018, BREAFSE 1D 1D CIREE SN BIOREERS
R IFIEE DHBAEITS ZENEE LN

EBI, T=AEDBIN LT BA OMEREE O S5RE
ELTHRENTWD. FRICHREE SN D AlREED & O EI
SN, HOEPLOT —F_X—RTBIL TRBL R ED%
KRBz OLND.

SEXH
HBSH, SRAEE fHIBIE A 7 1 7 ORI & h R TB BY
T B RARAE, https://www.soumu.go.jp/main_content/000887660.p

df (2024).
YouTube, YouTube f#%%, https://www.youtube.com/intl/ALL,_jp/howy

1

~

2)
outubeworks/product-features/search/#overvie (2024).

B, SEHAM, WHHUR: “2 AT« TRRIZEBT 2 A2 D
AT 4 TR & i~ TRE AT ¢ 7 TR -2020) DR
M~ BRI & FH4E, Vol.71, No.9, pp.2—41 (2021).

C. Watanabe, M. Kaneko, N. P. Chandrasiri: “Animal Video Retrieval

3)

4)
System using Image Recognition and Relationships between Concepts
of Animal Families and Species”, Proc. of the IEEE 5th International
Conference on Image Processing Applications and Systems, pp.1-4
(2022).

5) K. He, X. Zhang, S. Ren, J. Sun: “Deep Residual Learning for Image

Recognition”, Proc. of the IEEE conference on Computer Vision and

Pattern Recognition, pp.770-778 (2016).

RS, RAEAM, VEAEN, JWBHERE, fadhmR, =%k,

AT, REE: UREE IS S BB L AT A, H

ERAARBIFSE, Vol.68, pp.25-30 (2020).

J. Deng, W. Dong, R. Socher, L.-J. Li, K. Li, L. Fei-Fei: “ImageNet: A

IEEE

6

=

7

—~

Large-Scale Hierarchical Image Database”, Proc. of the
Conference on Computer Vision and Pattern Recognition, pp.248-255

(2009).



The Journal of the Institute of Image Electronics Engineers of Japan Vol.53 No.4 2024

8) K. Chen, H. Song, C.-C. Loy, D. Lin: “Discover and Learn New Objects
from Documentaries”, Proc. of the IEEE Conference on Computer
Vision and Pattern Recognition, pp.3087-3096 (2017).

9) ImageNet Large Scale Visual Recognition Challenge (ILSVRC), htt
ps://www.image-net.org/challenges/LSVRC/ (2024).

10)C. Szegedy, W. Liu, Y. Jia, P. Sermanet, S. Reed, D. Anguelov, A.
Rabinovich: “Going Deeper with Convolutions”, Proc. of the IEEE
Conference on Computer Vision and Pattern Recognition, pp.1-9
(2015).

11)W. Liu, G Yang: “Semantic Features Based News Stories Segmentation
for News Retrieval”, Proc. of the International Conference on Wavelet
Analysis and Pattern Recognition, pp. 258-265 (2009).

12)H.-Y. Liu, H. Zhang: “A Sports Video Browsing and Retrieval System
Based on Multimodal Analysis: SportsBR”, Proc. of the International
Conference on Machine Learning and Cybernetics, Vol.8, pp.5077-5081
(2005).

YL EH, WAEE, R, 508 “BokR/7T —hA 7%
RIS 2 WG AEHTH T D FE LI I 7o MRE 2R, BhAGtis
AT ¢ T 5, Vol.70, No. 10, pp.J238-J248 (2016).

14)H. Nagata, D. Mikami, S. Azuma, M. Morimoto: “VideoPot:
Indexing-Based Desktop Video Search System”, Proc. of the IEEE
International Conference on Multimedia and Expo, pp.373-376 (2006).

15)K. Schoeffmann, C. Cobarzan: “An Evaluation of Interactive Search
with Modern Video Players”, Proc. of the IEEE International Conference
on Multimedia and Expo Workshops, pp.1-4 (2013).

16) Video Browser Showdown, https://videobrowsershowdown.org/ .

17)NHK for School, 73JHDHAEZ D 2 & DIF-++, https://www2.nhk.
or.jp/school/watch/clip/?das_id=D0005302151_00000 (2024).

1) I —BR, BEEZR, #IFR, FreERR, R, MRS
7, BN, AR T, BUEZRE: “HE SRR A B Gk, THFLIE
B, Vol.58, No.Supplement, pp.S1-S53 (2018).

19)F. Bond, H. Isahara, S. Fujita, K. Uchimoto, T. Kuribayashi, K. Kanzaki:
“Enhancing the Japanese WordNet”, Proc. of the 7th Workshop on Asian
Language Resources, pp.1-8 (2009).

20) YouTube, KEFEWR Partl (BNECTROBLEM ) 40 FEH)
i) TENNOJI ZOO 2018.12.18, https://youtu.be/NL8yM1EmS412si=
kNJS3jLQf30d0TaB (2024).

21) YouTube, HEFEMRIOBIN iR 7~ YU T SRl
Ueno Zoo, https://youtu.be/ER5knOdoMpl?si=TU_-E9dPhR21DiNC
(2024).

22) YouTube, [ REFEWMAIR] 5 TRLO2EMIR | A WE L TRSN
& 9, https://youtu.be/XXAgqdA-PMk?si=3GZvKHZ{8cGBUt71 (202

4).

23) YouTube, 33 THITFEILEMIE FIZEST SRS <Y 42 100 FELL
DEMINZEZ 2 5 H> 2, https://youtu.be/HPEg_23USwE?si=3QPzT2w
HLAW_ZWk (2024).

254

Q02443 A7 H %fh)
(202447 H 6 B T32f))

ED FE

2022 4 TEBE KA RAIEHRT A
SRR, 2004 £ THEBRRFERADE T AT
TREW A RRELIRE T, /2, W
4RI BT DTSRI it

& IE

2007 A B RFRFBEAN B A RN FAIFSE
BHEMFRAME A HRRE T, T¥BA
PG AT 2 R T, 2016 4 [BIEEED
WeHHE, BIEICED. BTSSR, 7
A Ve S N AN S R o Y i
PEF. ARBIELHS, AARTYA U5,
ta—vi A F T x—RA%4% [EEE %0

£E. Wt (EMR).

FA4ITS P. Fro k352 (EEA)
1996 4F BEBIRR SR LR 2.
2001 4 BRKFRFPE LAroep B 11
RS RS T (L) .
BIE, LH¥BERY HWEmE. a v
=AY ar, BREE, ta—~vra
VW a—HAH T a AR,
IEEE =8.



The Journal of the Institute of Image Electronics Engineers of Japan Vol.53 No.4 2024

IIEEJ Eﬁi . "

AEEHZHICEWLARBEERRNOF 21— T EBHADIFRE
o % mlfaeEre) & OH EIT g S

TUREABIEAE, BRI, 11 R, BORBRTT, 11 BEURERERE, X

A Method for Removing the Tube Region in Endoscopic Images
for the Computer-aided Diagnosis of Internal Hemorrhoids

Koji ABET(Member), Minoru KATSUKIT, Masahide MINAMITtf

T Faculty of Informatics, Kindai University, 3-4-1 Kowakae, Higashiosaka-shi, 577-8502 Japan,
1t Graduate School of Engineering, Kindai University, 3-4-1 Kowakae, Higashiosaka-shi, 577-8502 Japan ,
111 Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, 113-0033 Japan

(BS5FELY HFEONREERGZ W NEZHSIEY 27 AORIMICH 75, WREEEIERMNICTEES 2 NHRED
F a2 — 7B BERET 2FELREET 5. 72— 7THBIIHERDIRESL 7 4 ORI X > THLD 72587 D,
BIFS 27 AT, ZRNCE 2 ILELRE CHHRSEERO F 2 — 7B E FHCTHRET ZDEDRH - 7. ERFIETI,
B{EANDF 2 — 7HEBOMESCHRMEOREICER L, HigE 0EHRE L CTEROBEMERZED &4 OMHEBUI L
F a2 —THEBO—EH Y S RHBT 3. HENETIX, F2— JRMERY Z OFEUEREHE T 2 0HER e §
30k AT 2560 % Z K DBOBERN Y > TVEBRERWTIRET 5. BEFHMEERTIE, @2 IEONHER
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F 2 — THEBRE TR o FERES ZHAWT, BFES AT LA0RBEREH L LTHA OHBIERZN N THE -
HEHIREBREIT - /2. EBROMBRE, 172 KIEL S BRESH, HHIEBRTIISHRISRTOYE F E 791% L 72
D, ¥ 80%DIEETIELSZWiTE 2 Z 2R L 7.

F—U—F arVa—XXE2H, ERBERUEL AR S oI, NSRS

<Summary> This paper presents a method for removing the tube region in endoscopic images used for
the diagnosis of internal hemorrhoids. This method can work for a preprocessing in the existing computer-
aided diagnosis system of the hemorrhoids. Since the appearance of the tube region depends on the lighting
and the condition of the subject, the region had to be removed by hand in the existing system. Utilizing
characteristics of pixel values in the region and the location of the region, the proposed method segments the
image into plural candidates of the tube region, and discriminates whether each candidate could be a part
of the tube region. In the experiments of the proposed method for 192 images (96 normal and 96 abnormal
cases), we confirmed the performance of the tube removal. Besides, after applying the removal to the images,
they were tried in the existing CAD system, which discriminates the images between normal and abnormal
cases. In the experiments, we confirmed the tube region was correctly removed in 172 images. And, in the
trials by the existing CAD system, the accuracy averaged 79.1%, i.e., we confirmed that automatic diagnosis
of internal hemorrhoids can conducted with approximately 80% by using the proposed method.

Keywords: computer-aided diagnosis, medical image processing, internal hemorrhoids, object extraction,
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B 1 AREZENICE W TR X h 2 NG
Fig.1 An endoscopic image taken in the diagnosis of
internal hemorrhoids

(a) Original image (b) The tube area
K2 Fa—7HEBOMDT1 (NL—a rDFRE)

Fig.2 An appearance of the tube area in endoscopic
images (Halation occurrence)

(a) Original image (b) Tube area

B 3 Fa—7EBOMmDIT2 (BFERALR)

Fig.3 An appearance of the tube area in endoscopic im-
ages (Indistinct boundary between the tube and
congestion areas)

(c) Congestion area
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(a) A sample (b) The mean values of each of

L*a*b* values in each box
shown in (a)
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Fig.4 The mean values of each of L*a*b* values in each
box which shows normal area, congestion area,
and the tube area
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Fig.5 The mean value of each of L*a*b* values inside
the handwritten frame in Fig. 2(b), Fig.3(b), and
Fig.3(c)
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(a) Original image (b) Histogram of a* values in

the image (a)
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Fig. 6 Histogram of a* values in an endoscopic image

(a) Original image (b) Result
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Fig. 7 Example of the image segmentation
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(a) Segmented image (b) Result
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Fig.8 Example of the first integration for the segmented
regions
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(a) Image after the first integra-
tion

(b) Result

9 FHHME 2 DF
Fig.9 Example of the second integration

(a) Over-integrated image (b) Normal image
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Fig.10 An over-integration and a success case
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(a) Original image (b) Result
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Fig.11 A tube removal by the proposed method
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K1 72— TREFERBIEBROFR

Table 1 Experimental results for the tube removal

I I D AR BB
Success or Failure Number of images
AR

Removal success 172
FRETE 9
Insufficient removal (failure)

EFSEZ 8
Excessive removal (failure)

FREA R L2 D7y 3

Both of the two failures

x 2 BREXBUREDOMNER
Table 2 Causes of tube removal failures

Cause of failures Number of images
PRET ) .

Red reflection

W 9ol

Unclear of the boundary

13
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DIDEANTRLTWS. Zhsixznzhz (3)4)(5)
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Xhﬂc

R =M 100 3
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P =2k 100 4
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£ 3 R 8) ZHWIEE - BH OHHIFEERDKER
Table 3 Experimental results for the discriminations
between normal and abnormal images obtained
by applying the tube removal by hand®

normal abnormal
method R P F R P F
LDA | 85.4% | 79.6% | 82.4% | 78.1% | 84.3% | 81.1%
SVM-L | 86.5% | 79.8% | 83.0% | 78.1% | 85.2% | 81.5%
SVM-N | 87.5% | 83.2% | 85.3% | 82.3% | 86.8% | 84.5%

R4 BEFEZHOMEE - Z2EOHRIEBRORR
Table 4 Experimental results for the discriminations af-
ter applying the tube removal by the proposed
method

normal abnormal
method R P F R P F

LDA | 86.5% | 74.1% | 79.8% | 70.0% | 83.8% | 76.1%
SVM-L | 85.4% | 76.6% | 80.8% | 74.0% | 83.5% | 78.5%
SVM-N | 85.4% | 76.6% | 80.8% | 74.0% | 83.5% | 78.5%
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(a) Original image (b) Image after the (c) Result by the
second integra- proposal
tion

B 12 AREREDEEORRE BB
Fig.12 A failure case due to the red reflection

(a) The tube area in Fig.12(a) (b) The mean values of each

color value in the handwritten
frame shown in (a)

13 X 12(a) ®F 2 — FHEBD P E K E
Fig.13 The mean values of each color value in the tube
area shown in Fig.12(a)

(b) After the second (c) Result by the pro-
integration posed method

(a) Original image

B 14 % - 5 o MHEKEDFRE RS

Fig.14 A failure case due to the indistinction between
the tube and the congestion areas
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Braille Block Recognition by Analyzing Autocorrelation Patterns
Hiroyuki ARAIT (Member)
1 Nippon Institute of Technology

(BHFEL) AMETIEIFEREBOINEDOSTHELHN L LT, SECERR Y ICHRBINEFE oy 705 b
HORE®EFRORIR T 0 v 7 R HEiG ) 53T 2 FEERET 2. sk my 7 RIQEHEOSERE (Ky ) 23 EH
FNCEFI XN TV, 7ry 7 AR Ky METOMESRH, 4 X, SRR, Btk oRBIciz2ik
W2Hh, TORZFOZHETHZ720, 4D Fy bEEIGEISEERSMRH TS Z 2 I3EE LW, Zhusx LAH
T, HOMHBEERIZBWTHNS Fy b —V ORI EIRZ 2 2 TRIRT v v 7 28T 2 TIE RS T
3. FR7 vy Ziens 3 BHOMBEGIEZ ORI R R T 2 BICE k4 R R R - TW 5. RIFFETI,
ZORMEEFA L2 S, BOHBEEBRET Ry FEHRHEL, ZAOPETFRICEBEINTWS Ze 2iHiT s 2 &
THEIRT Oy 2 THE0EPEHET 5. ElHEHWEROER, REFENIZHLEAR T v v 7 OFSBCHR
THdIER L.

F—U—RfHFEI7uvy s, HOME, Ky btx—

>, R, Eifg R

<Summary> We propose a method for detecting Braille blocks with dot-pattern from images, aimed at
assisting the mobility of visually impaired individuals. Braille blocks, installed on sidewalks and pathways,
consist of circular protrusions (dots) arranged periodically. By detecting the dots in an image and assessing
whether they are regularly spaced, it seems possible to selectively detect dot-pattern blocks. However,
accurately detecting each dot from an image is challenging due to the diversity in the material, size, and
three-dimensional shape of the dots. In this study, we utilize these characteristics to detect dots on the
autocorrelation image and assess whether they are arranged in a grid pattern to determine if they are dot-
pattern blocks. Experimental results using real images confirmed that the proposed method is effective in

recognizing various types of dotted blocks.

Keywords: Braille block detection, autocorrelation, dot pattern, periodicity analysis, image classification
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Fig.1 Various dots on Braille blocks
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Fig.2 Examples of autocorrelation images
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Fig.3 Line structure and autocorrelation
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Fig.7 Voting rule to estimate lattice basis
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Fig.8 Examples of images used in the experiment
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Fig.14 False positives in both VGG-16 and MobileNet
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Compressive Spectral Imaging with a Metalens Incorporating Spectrally-Varying PSF
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Fig.2 Overview of compressive spectral imaging with a metalens incorporating spectrally-varying PSF
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Fig.5 Example of captured images (Top left: colorized reconstructed image, Spectral characteristics at points A-C)
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