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An Analysis of Word Concepts with
Bag-of-feature-based Image Region Entropy and Geo-entropy

HiDETOSHI KAWAKUBOt and KELJI YANAIt

The purpose of this study is to analyze a relationship between word concepts and features of
images. In this paper, we explore (1) visualness of word concepts with “image region entropy”
with the bag-of-features (BoF) representation, (2) geographical distributions of word concepts
with “geo-entropy” which is estimated from a large amount of geotagged images, and (3) are-
lationship between visualness of concepts and geographical distributions. In the experiments,
we collected 500 images per concept for 230 noun concepts and 100 adjective concepts from
the Web, and applied the proposed BoF-based image region entropy and geo-entropy to all
the collected images. From analysis of the results, we found the following tendencies: Word
concepts related to “sky” such as “sun” and “rainbow” have smaller image region entropy
and larger geo-entropy. In contrast, concepts related to places, areas and historical persons
have larger image region entropy and smaller geo-entropy.
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africa, airplanes, alexander, alligator, america, ant, asia, bach,
backpack, banana, barbecue, battle, beach, bear, beauty,
beaver, bee, beer, beetle, board, boat, bob, book, box, bread,
brother, buddha, bug, building, burger, bus, butterfly, cac-
tus, cake, california, canada, candy, canoe, car, castle, cat,
cedar, chair, chalk, cherry, chicken, china, circle, city, coffee,
coke, color, computer, cookie, coral, crow, dandelion, daughter,
desert, desk, dessert, deutschland, dice, dish, doctor, dog, dol-
phin, dragonfly, dream, duck, eagle, edison, eel, egg, egypt, eiffel
tower, election, elephant, elevator, erica, europe, father, fern,
field, fireworks, fish, flea, flower, fly, fork, france, frog, fruit,
game, gates, giraffe, goat, goose, gorilla, grape, grass, grasshop-
per, gun, half, ham, hawk, height, helicopter, hibiscus, hornet,
horse, house, ice cream, india, insect, italia, ivy, japan, jelly-
fish, jump, kangaroo, kayak, killer whale, lamp, lavender, lawn,
leaf, lemon, level, library, light, lincoln, lion, lizard, locust, love,
mangrove, manta, mantis, marriage, mars, milk, mint, monkey,
moon, mosquito, moss, moth, mother, mountain, mouse, mozart,
museum, mushroom, napoleon, new york, octopus, owl, oyster,
palm, paris, park, parrot, party, pen, penguin, people, phone,
pine, pizza, plant, pool, pope, potato, pride, pyramid, rabbit,
rainbow, rice, rome, rose, salad, salmon, santa claus, school, sea,
shakespeare, shark, ship, shrimp, sister, sky, skyscraper, snail,
snake, socks, son, sound, spider, sport, square, starfish, steak,
sun, sushi, swan, sword, tea, teacher, temple, test, thomas,
tiger, toad, tokyo, tool, town, tripod, tulip, tuna, turtle, usa,
valley, village, watch, waterfall, whale, wine, worm, zoo
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aerial, ancient, antique, bad, beautiful, best, better, big, black,
blue, botanical, bottom, bright, brown, cherry, classic, clean,
clear, cold, colourful, concrete, cool, crazy, cute, dark, digital,
dry, electric, empty, famous, female, first, general, good, grand,
gray, great, green, happy, hard, heavy, high, historic, holy, hot,
human, iced, interior, international, large, latest, long, male,
medieval, military, mobile, modern, more, most, national, natu-
ral, nautical, new, nice, old, older, oldest, open, orange, out-
door, pink, present, public, purple, rainy, red, rural, rusted,
scenic, second, sexy, short, small, special, sunny, sweet, top,
traditional, tropical, twin, underwater, urban, vintage, warm,
welcome, white, wide, wild, wooden, yellow

£4 Tty FOLBICANWS 30 BOLF

airplanes, backpack, bear, buddha, butterfly, cactus, cake, ca-
noe, dice, dog, duck, eiffel tower, elephant, fireworks, goose, he-
licopter, horse, kayak, mars, mushroom, people, pyramid, rain-
bow, skyscraper, socks, spider, swan, tripod, watch, waterfall

&5 HAWOEKFEHTLY FOE— H(X)

INEWN 20 BigE KREV 20 HiaE

L H(X) B3R H(X)
sun 3.6497 horse 7.3057
rainbow 4.5538 pizza 7.3071
moon 4.6686 salad 7.3093
dragonfly 4.7550 africa 7.3101
sky 5.1049 japan 7.3387
mantis 5.1897 oyster 7.3435
egg 5.2288 | flea 7.3590
airplanes 5.3851 tiger 7.3874
bee 5.4210 rice 7.3906
light 5.4524 rome 7.4013
fly 5.4916 usa 7.4020
coffee 5.6160 backpack 7.4086
bug 5.6407 italia 7.4111
mouse 5.6558 town 7.5177
butterfly 5.6785 santa-claus 7.5431
lemon 5.7096 house 7.5598
dream 5.7173 napoleon 7.5704
lamp 5.7347 school 7.6173
insect 5.7560 lincoln 7.7327
tulip 5.7700 mozart 7.8349

X 6 HAWOEMGHEETY POE— H(X)

NEWN 10 BiE KEW 10 HiE

BiGE H(X) L H(X)
orange 5.5608 wooden 7.3469
yellow 5.6780 oldest 7.3728
dark 5.7451 concrete 7.3827
latest 5.8305 older 7.3905
white 5.9033 international 7.3994
clean 5.9623 traditional 7.4268
pink 5.9857 general 7.5015
botanical 6.0937 public 7.5253
happy 6.1351 vintage 7.5972
nautical 6.2085 historic 7.6257

E—OAR/NDERD ZHE 2 ITRT.
FRAITRLE 30 BOLFTIIONWT, 3 BEOEK
Tty NERAWTESRESRL Y hoE—2kd7.
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BT AFOTAIL NOP— Hyeo(X)

NEW 10 BEE KEWV 10 B

i Hgeo(X) | Mg Hgeo(X)
deutschland 0.2602 beetle 5.3225
rome 0.3843 grasshopper 5.3301
tokyo 0.6253 rice 5.3425
paris 0.6730 waterfall 5.3449
eiffel-tower 0.7461 monkey 5.3600
california 0.8776 boat 5.3755
new-york 1.0264 sun 5.4109
italia 1.3105 pool 5.4225
france 1.4833 banana 5.4674
egypt 1.8476 parrot 5.4767
japan 2.2973 sea 5.4936
mozart 2.6904 mother 5.5114
lincoln 2.7962 teacher 5.5417
europe 3.0379 lizard 5.5448
canada 3.2612 fruit 5.5779
castle 3.3948 hibiscus 5.5856
bach 3.4406 ant 5.6147
napoleon 3.4686 coral 5.6565
india 3.4874 fish 5.7831
shakespeare 3.5342 mosquito 5.9759
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BigE Hgeo(X) | M Hgeo(X)
medieval 3.4364 yellow 5.2554
modern 3.7842 blue 5.2709
new 3.8983 cute 5.2842
rainy 4.1315 small 5.3409
grand 4.1568 beautiful 5.3897
cherry 4.1782 dry 5.4144
big 4.2196 colourful 5.4545
nice 4.2972 tropical 5.5687
public 4.3603 underwater 5.7688
historic 4.4289 traditional 5.8487

BT hOE—
INEL 46 MIBIAERD | KELV46MIBIAENS
LY | tulip france china new-york
46MIE(C deutschland africa japan

|BFELS rome usa Italia napoleon
lincoln  morzart pope
killer-whale chalk socks
shakespeare thomas pride
AZLY |sun rainbow sky moon | dolphin

46MIE(C | airplane bug dream rice

BFhD |insect beach mosquito
beetle beauty banana
mangrove ant flower
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£ 9 3EVOEBKT—FEy M5 RDE
EHRERT > b0 E— kg

ET — 5 DI

i Caltech256 Flickr Yahoo
airplanes 3.8906 5.3851 6.8635
backpack 5.3903 7.4086 6.7522
bear 7.2956 7.1026 6.7153
buddha 7.6014 6.9686 7.1653
butterfly 6.8613 5.6785 7.1219
cactus 6.3156 6.9601 6.6465
cake 7.6404 7.0314 7.2835
canoe 7.0563 7.2095 7.3451
dice 6.7848 6.3372 6.5667
dog 7.3749 7.1210 7.0530
duck 7.2922 7.1269 7.5398
eiffel-tower 6.1021 6.6226 6.7599
elephant 7.3135 7.1467 6.9260
fireworks 5.7739 6.0937 5.9139
goose 7.3925 6.7513 6.9793
helicopter 6.8465 7.1174 7.6218
horse 6.9009 7.3057 7.0546
kayak 7.2011 6.6147 7.6775
mars 3.1517 6.6767 6.5565
mushroom 6.3381 7.1130 7.0378
people 7.3143 6.8875 7.5739

pyramid 6.8765 6.6736 7.1207
rainbow 3.8686 4.5538 6.1227
skyscraper 5.3588 6.2449 6.8218
socks 6.0510 7.1965 7.5213
spider 5.9760 6.1141 7.2987
swan 7.0208 6.8742 7.8030
tripod 2.9025 6.4607 4.9419
watch 6.5848 6.5987 6.6517
waterfall 6.5121 6.8659 6.3780
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ZFICDOWTROZEBRER L hOE—&oF T
DROE—RDNWTEETS. £7, BB/FHUIND
BRSERELT, 4 - #4000 F T oE—
NS B EBNRH -T2 ENET B NS, iz,
BEDEADEFTH/NESWIF T hOY—2RTHE
CH o7z, Hif - HIBADEAS &V R BEITE

B4 EEROBHERO—E (BER)

® 10 BRABEREET > bOE—-&5 X KERKOKE

R 480 230 i &5 30 i# Fe7%dE 100 #&
[E¥ | Flickr Yahoo  Caltech256 | Flickr

1 4 2 0 2
2 12 2 1 6
3 22 1 1 8
4 57 9 4 26
5 135 16 24 58

BESRT Y o= REWERICH - (K2). Z
NEHA DR TIBANICEET 3 SRR B BRI
B0NDBTER, BATERAEYEOEENSHE
Z2RLTWS,

ESRER T FOE—AVNIWEEEITKE, “sun” ®
“rainbow” &Wo/ZZRICEET S EENRITENG. T
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NEDHEOTAITY hOP—ZREVWERIICH > /-
(K2) . HAFICEC LD RRZETEET W,
HROHITE L THRUL D RER L1257 0HE B
BRI hOP—AVhE kot EZ5NS. K,
HRAPIIEBEET B0 PFT T haoP—RkE
SRBERICHBEEZSND

“dragonfly”, “mantis”, “bee” &\ o7z BHOEH
BEERENZINTVEHONEL, FRMEDT
TWBERNCH o7z, [FRVTEBRNL NI &8,
DEFRIZHANTHGEBELY FOE—A2VNSWEBRE
EZz25N%.

H2IBWT2RBEOT hOP—NEBIT/NE
WESMEINE “ulip” IKDWTEZS. “ulip” IT
L TRELEERO—FE, DAY 700G 2K 5
IZRY. “ulip” KT BIFF T, 1FUXDF
FUFREI DL TNS. Fa—U v TOEDAIC
FEROEEN DS, SEOERTIIE/FHZMEST
WRWe®, INSWEBRERT Y foE—-2Eshiz
EEZLENS.

QEEOI FOE—NEBITRENESEEI NS
“dolphin”, “rice” ICDWTHEZA 5. WELZEHED
—#&, DAY TOsHER 6 B 7 ITRT. “dol-
phin” O F & F3HITHE LEHANAL S/HL TN
5. AR —27 ELTOIVADESHDNES N
2, EYOAINAZRELZEENESN >k, BER
D> — Vi3 LKA, KEEDT a — LK T
H0, NERFEBICE>TWAEAbH -2, LD
EOREATHEHGERL hOoY—Nk&E<ikokE
Zz25605%.

“rice” DTFZ T, BRI REDKEERE
THEERLIC, HRITESHHLTNWS. KEED
RIZANZHTH B L, EHED “rice” Mk &
MO A ZRYT Z ENFEUEGERL hoE—2
KRELRoIEEEZILNS.

6.3 EARHEOIYFOE—[CDINT

BERFANSB/LNLERESRL hOoE—Y4 T
hoE—i, &FENSHELENEZDHDITHLNRT, hE
WEDDIEh o T, RN, MiRAERTEFAID
HHRHMTH B0, AFIHENTHAINWT b
E—RE5NBZWERICH D EEZ 5N5.

BRI HEEBEOEGERT Y b0 —2VNE WERA
WZhole (F6). ZELBKIIDONVTIE, EEROE
HARELLfFATWRENEEZS (K4 D “orange”,
“yellow”) IEFfEIRZEZHT2BICERBOANDELS
THhiE, FLEBHTEZREDICRBEEZLNS.

6.4 HIEICHIIEGRT -ty MMIDWT

£9%2H5E, 30 BgET 16 BEE T Caltech256 @
EfEHWZHEOBGEET hoE—2, o
BDEEID/INEMoTz. caltech256 IFAFTHER SN
TF—%ty hTHU, BULEZEENREZEENT

H_(X) =4.2091
B5 “tulip’ KT BEMGE DTS Y

H_(X) =5.2981
6 “dolphin” KT BERE A5 Y

W3 Ekiz, BEOZEENHRINTVS. 20k
EGRESL hOE—WhE <R3 EmRHEEEX
5h5.

Flickr API ZH W28 & Yahoo EERRER API %
AWERAZLET B E, 30 BEET 19 BEE T Flickr
API ZRWEHAEDOHED, EEEBL Y hoE—ivh
. Yahoo KRR API TIZEVEW Web R—
DERBURELTEY, EENEET S Web R—
PDTFA M ERWERENTHONS. Flickr API T
1, Flickr KEBINZEROAVPRERNRTH D,
Flickr D1—H =25 U2 7 RFHBARRICH]
HAEns. T35 UEEBRRONREHCFIEDEN
N, BBRESRT hOE—DEEL LU TENZEEZS.

—273—



H,.o(X) =5,3425
B 7 “rice” KBS HEREDTY S

7. BbYIC

BHFETIE, Web ENSINELZEKZBNTHE
BORREMEEZMMTL, B4y OBEBEICIDON
THHEfTok. HEESEEL UTSIFT i Fic
&% Bag-of-Features RELZFIFA L, EHERT b
OE—2HWToN2To/. BEEISFI T OBG
HORTICEA T hoE—2HNn .

EBROMR, ZRICBERT DA 5 MOBEEITHN
TNSWEHEBLZ hOoP—2"Eohn=. £k, #
BEIND I ENENHOERE, HFROIFDTINELE
R&ERD, ZNASEOERTII—EOEERELT
FHEiE Nz, Hif - HIBADEAL E WS T2 BRI,
PFLhOE—AVhE L, BEHERT hoE—n
REWERIZH - .

SRIDERTIE, FEEZEETI-O0BEES,
I hOE—2BHT00REENR—MD 18
FEHTholkz. alEERWEN 2D, BAICET
SIEEBORBHENEL fTARMNo 7. BEEORKH
BEAALCEERORBHEZ®EKEE/LL, T>bO
E—2&EBHEZ LIk, BEESOEEMREIC
DWTEKDFMRFEITI ZENTES

SE, HEEOHENSHEEITENTNE 4 IRkD
. SBOBEELT, TNE2HEAADERERE
IOz EnFEFoN3. FIZIE, EHRODT Y T 2R
ALT, HROSMBIEICEGZNEL, F—BE
DEMIBIZBIT DHEEEERDZEREZENEZ SN
5. ZOEBREELLITI DI, EBRMNRBEEC
B9 2EGE, SHEMNSTHCEIRENDS.
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