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HS5FL IFE, Av— b7+ YOFEL Twitter R Facebook 7% £ D SNS (Social Network Service) D KIZfFEW,
ARKRDPOT v TEINEE M A I2Y — ¥ RIZ{EH T % MCP (Mobile Crowd Photographing) O F|FH23[AA3 5 T
W5, Pl ZIEKERERIC, BEYREOREERNE AR PARFATHRE L TRy bV =27 L7 vy TT22ED
HHBEZ NS, MCPIZBWTIX, v b7 —27 RFICET IR EOEGRN 7 v 7Eh, iz X5 REgD Z0»
7HEGROITIEENE V. —F, T—FOERT 3 EHICEEIC—RT 2B ZEET 2 0EHHEVZD, v
WKL THEOERIGEVEREZRETE 200 HETH 5. HEORFIECDNRIy IFr v aky, v v
YaAaEPHVLNIEEDZ V. ¥y v Y a NICERT 2 EBGITGLVEBGRAFEST UL, EEF v v > 2NOH
BEEHTZ222T, v V=27 LOEL PSS T 20BN KL, BEROBUFICE T 2MFHZHMETE 2 Ly
L¥ vy v P 20BRIFEMRTHL7-0, REZEETZ2LE, Fr v lRITHEHBEZERT ZF v vy 2 BIE
PRETHZ. RENLF v v 2 BEEIE LRU (Least Recently Used) ¥ FIFO (First In First Out) 72 ¥ T» 5.
ZZTARETIE, ¥y vy aNIFIET 2O EIG & DB EIRRDEGRD & BRINCHIFRST 2 % v v > 2 B
EERETS. v v aNZBI2EGOELEICHSWTHERT — 2% 7L — T35 52T, EUEHE
WET BHEZEBL, FASXESZEE TSI THFry>atby PROMEBHAET. ZLTLRU & FIFO &
MEREZ L L, IRESTRXOEMMEZRT.
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Abstract In recent years, with the development of smartphones and the spread of social network services (SNS)
such as Twitter and Facebook, the mobile crowd photography (MCP), in which photos uploaded from smartphones
are used for various services, has been widely used. For example, when a disaster occurs, tens of millions of photos
are uploaded onto the network. While tens of millions of images are uploaded to the network, there is little need to
deliver images that exactly match the user’s requirements, so it is important to be able to deliver images that are
close to the desired images. Images are often delivered from cache servers such as CDNs and edge caches. Because of
the large number of images on the network and the large number of similar images, there is a high degree of image
redundancy. In this case, it is difficult to send the image requested by the user immediately. Therefore, the status
of images in the cache is important. If the requested image is available in the cache, it can be used directly in the
cache and sent to the user immediately, without the need to search the network. As a result, the way the cache is
managed is also important. However, since the cache capacity is limited, a cache replacement method is needed to
select images to be left in the cache when the cache capacity is exceeded. Typical cache replacement methods include
LRU (Least Recently Used) and FIFO (First In First Out). In this paper, we propose a cache replacement method
that preferentially deletes images with the largest similarity to other images in the cache. By grouping images based
on their similarity in the cache, we aim to reduce the time required for similarity calculation and improve the cache hit
rate by considering popularity. The performance of the proposed method is compared with that of LRU and FIFO,

and the effectiveness of the proposed method is demonstrated.
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1. 1L & IC

FEDATHRDH X FEEEDAI LR, V=S %A XTFT 47
(Twitter % Facebook 72 &) OFAMEDIEIMEL, v b
v—2 FICEER Yy u—FL, BOOEEY — v EMmE
¢ #49 % mobile crowd photography (MCP) D& 2384 2
TW3., 2y MY =27 LITEKREDOHEIRT — X BFEL, M
7O RERB I EADY, 2y V=7 LICHEET ZH
BF—Z2OARMLEL RS, ZOEDFy b —27 FDXR
FL—CHEBROHEEENEML, -RBOMEL 2—FD
HEFE DR TT 5. £l —FOERT 2 E{RICEEIC—
BT 2HGEEROTZDHNEETH S,

Flay 7Y Web T—&Z D4y bV —27 FORFIZIE,
2y b= LOMAREGINICE vy v at—NERET S
CDN %, VT —3 vy b7 —27DFEHMBNICF ¥ v ¥ 2P —N
PRETIENANZI o IRY, Frvrad—A"DLEH
WoHha, L2LFryyYaDRBIZERTHY, BEEil
WIFBLE, FrvyalBITHEHGBEERTA2F Yy vy ald
BEPDE L 125, 2—PPHRT -2 2B RLIZ &, &
FZF v v ¥ 2aWNICHTED T — X BFET 20 EDZ R T
3. BEREBITFAT 258, 2—FC@EFrv>adrbE
BEET 2 2T, BEREOKEY, v FV—2&FEDH
BEOKBRISUHEETH 2. Fv v ZHEDT — RBEE
LEWEEX, *y bV —27 LOBBERHITT 5.

RERNZ 2 00F v v > 2 BETEIX FIFO (First In First
Out) & LRU (Least Recently Used) TH 5. FIFO Tid¥F ¥ v
SaNDAVTUVEBIRZILEE, Xy v allHFET D
RO REOa YTy YRHEEL, FiLvary sy Y RiiAT
2. LRUTW, av7yUYPREEMMI 3 E, RRIICERX
NTHSORBREIRRKDa YT Y RHEETS. Lal,
NG 2 00BEIEITVITND YT UYNF Y v v afiA
ENRANDAEERB LI-F v v P aBIRETHS. Frvv
CaDNEMEERT3ICE, arFrYORNEEEET S
WERD 5.

—HICHE R T — ZIEHRESE L, ZLOBA, 2—¥D
BR T 2 MR BRI — T 2SR ECE T 2 DB IR,
ZOEHF v vy aNIKIFET 2 HER T — X B O EENME
{, TEBREIZHREERT —ZBXx v 2 NIHFEET S
ZEDEF L.

ZITARBTE, FvvdaNIZEFEETZMOMEGRYE D8
PIE DR K DE R & BIHICERT — X 2HIR T3 F v v
YaBEERRRT . ¥y vy aNICBIT 3 EGOHELE
WHDSWTHEHR T — X2 NV — T3 T 22T, EUEHE
WEST2RMEMHEIL, FEAKELEERTLII Ty v
Yaby FROMBLEDHET. AROEMREZUTICE D 3.

e MCP IZBWT, —¥»50EREGRY OFELEDE
WHIRET =X Dby bEPAETZ LS, Frvralifty
FORELHOEKERE BN LB T XD F v v 2B
EERET 3.

o FEMOEVEIGRT — & OHIPI D F BALEE % MH]$
357:%, ¥vvyaNTHEHGEEMUECESEHBD 71—
FWHET 2 HAEIRET 5.

o EHEOHEGET—Xty MEHWEFEES I 21—
ViHitiic kb, BEHRNOBEMEEHEL 2T B,

PR, 2. i CIEBIEZRICOWTHRA, 3. ficiIREASRD
FERAN G, F LT 4 HICHRERHMERSREZRL, BRERICS.
HitT2krErH 2.

2. B EH R

MCP DT — 2 DITRMEZ A L 72855 LT, ik
F, BRABHAPITOATWEN, *y P77 =7 L2 5
Mo by 2 B2OHIEEHRE LR EE GO ERE 1] [2] 3]

&, POEBET—2%EXy v aTdr0oFryraf
Witk [4] [5] [6] IS HET = 5.

KERITL A F 2 —BAHEIREHTEEN 21T 5121, #3K
BORMORR L THRICHE T2 ERTHS. 207
DWKED T L EER LGS 2 Z e BMIEN, Boh
72 8J1 - NW (Network) BiFEZHi T 51213, IRLEED
FEEEEETZHED L. FIT Zuo bk, Ny FTEER
LAY FVICGEET 20, BEDOLRY MY & HERLZIT
B Ny FROIEMED» HEFETREEEEZHEIRT 2 K
PREL TV [1]. F/z Hua 1%, KERICZ—FHR <K
THRELEEEORHMESS 27 79 FH— NITEEL, 7
77 FTINEEADEE T — & & QLM HIE L CRIZEL,
Z—PFIFELEPMER BT EGR T — X 2% ET 25K
FRELTWVWS 2. BESFRTIE, IBKZAY FPY—FJHNT
HOMOENT — X 2RI 70— ICE N L TIEXT 3. £
Chen 5%, WL O DEMHICE IE MCP TIEXN-EE
FABETEHELT, MREOEVDIOERVTHIHDEERE
WD ZOHRERELTVS 3. LrLINsDHNTI,
Xy v aZAVLEGT - XOREIFERINLTVARLY,

¥y v a®ER L MCP OBEHIEA XL LT, Dinh

51%, IoT (Internet of Things) ¥ — & RN L TOEMED
BV, TTREDRW T =X 2 BRENCF ¥ v ¥ 2T 5 AR
KL TV [4]. FARROERE S OEBDOT— Xty FOHAL
TT—7V%E2EHL, MICRAtty P NOT—E08F v v a
ENTVBFAIRIEF vy a2 lBVWI LTy v 2DF]
FAREED L. £z Neglia 5%, BRav7>v z bbb
WY 7Y y ZEELZL ED2—FDAR T Cu(r,y)
BEZ ol EiL, ax b ERMET 3 XSS T 2 M
Ay 7 yY OBEFIEEIREL TV [5]. X 51T Sermpezis 1,
5G @ small cell (SC) 12 ¥ v ¥ 2 AFRE I N TV BRI T,
I—HFORMEERICN L F v v > a2 I A LB, BEay 7
VY BB B%E (Soft cache hit) 1%, ZiE T —PITHEREL T
THAINIIEET 2 Z L ZREL TS [6]. Soft cache hit
ratio (SCHR) Kt 52 &5, Frvradsrarrry
PERT S, LHALIOSOMIIEUE T 2 HEEO W
VTV DBIRER, Frv Y2 lAHKETHY, MCP D
TEEZZERLX v vy 2BEEOMRITA L.

3. BREAFIA

8227 £ 3 SIFT (scale-invariant feature transform) 7
NIV XL ZHNT, 120G L TEEOR R
M3 5. o ORBRIEEBRONEZ RS, Zho 0k
A DFHYE % Bloom filter (BF)[8] DA T3 2T, H
—ORERZ PVICEET 5. 2 L TR ONEREAY L
% T, E2LSH (exact euclidean locality sensitive hashing)
TOTY XL 9[10] I K- T, HEiffF—XEHELUEICHE S &
BROIN—-TICHET 5. ZLTa2—¥250REERIC
LT, ERTF—XOFRENRT e F v v 2 WICHFET
5 REGRT — X OREANZ ML OBV RN E R D F v v
YaNOEBT — K2 ERL-FITHET 5. HITHREAN
7 MVOERCEGRDOANREOW T 2E B L CEEEGT —
XEFRT 22 dRET S, TROBEEAAE, (1) BEE
DOFHHE DM, (2)Bloom filter 12 & 2 BB—FH#~R 7 LD
B, (3)E2LSH 2O M, (4) Bt AREEEZRL
Te¥x v a@Bift, O4ADDAT Y T LRI,

3.1 EfROIFHEDHE

FEED 2 S DEGH OB ZHIES 51213, SEROKHY
BEERTOILEDD L. F—OBEHGZIK - fi/hZERD,
FlE X E 7500, HUEOSWEREHEST 2 0E1D 57
®», EIROREEIZIE, BEBDOR 7 —L e BN LTAZET
HBILBROOLND. S HICHEGORHREICIE, SEIFR
ROz, /A4 XDiEM, BHOZZREITHLTHr AR
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FCHZIeHRDHNS. SIFT 713V X ulE, KRz
SR 72 1 — A FERTF (local descriptor) & LTS % Z
T, JEZH (photometric changes) & 3%fIZHE (geometric
variation) IZ0f L CTRANR FRFHEDH D, EBEO T 7V r—
Ya Y TIRLFHEIRTWS (7).

3.1.1 TR OB

RERZ EMICHE L TRES 220103, 2o ziiE
ERT—NVERET DREND D, —RITA T — IV ZAR—R
BT, FsEe —h 1 ¥ —72 (Local peak) IZTE1ET 5.
IS DRHEIEHRILE L THRIZNE X5, 2hboD
FHEZ 74 VR Y V755 eDAEETHS. 51T, B
EAT—VICHELEREAF Y TH 8T, Bt 27—
WVER L, BTERNRREAZ RO 2 28RN TE 5. 2] T
RRINTWV S SmartEye TiE, ¥ VAL T I v F (Gaussian
pyramid) ZHEE L, DoG (difference-of-Gaussian) [EH{fD 7 —
ANVE—T BRI BT, ThoOBRERFERT 2.

FRUR 2 AERANCRE LEIR T 2 72012, BTERR BRI
BEY 77 AVREETRMbEh, E5IkEEInD. &
DI ERLDRENZERT 2720, FEMALEICHNT
BELDEARIE 2TV, RIFTEIR BT B WT, &R
RICEBOAZE D YT, SRERICEID S TohiTm,
A=, MBEEEILTA X 2ZRT 5.

3.1.2 FHEUSORE

ENERBEREE VR — N T2 RMEOMENLRRED D
12, SO FEED S, ZOHRFIEEIITRET, (R
T, PO LU TAETHS. a7 M RFEXT b
AVEERT Z272D121F, Ry Foa—hLEE A X —I %5
BHLUCTERLL, HiicirE N zERERCRE T 2058
BH5. ZOFEEZEMIE, BROBEZOHEG) SHE XN
ZRWOFHARICHRK T 5. EBICX, L FoRIHE G2 5
i SRS OB S ORBURTT T 5.

3.2 Bloom filter Z LS HEDEN

HH U - EGROR#E % HWT, XETTHRS X512 LSH
(locality sensitive hashing) [11] &\ C, FHEEICH-D ZH
% 7NV —FT 3. 72721 LSH O ASJIIZE—DRHHEAN
7 PVEAWBEHERD B 7=, Fifi Tl AETHE L
BHORME%, Bloom filter Z W TH—DRHYENRY ML
vy Y7352l §72b0% Bloom filter THEM L 7B —
DFHENRTZ MVE LSHDANETEZ LT, XEYAR—
2 AR E2ERT 5. 2 20FEM L ZHE® Bloom filter
RZ MR, RETBE Y FBZLDEMNTEENS.
Bloom filter 3 n @7 A4 72057 —&Xt v b § =
{a1,a2,.,an} X LT, kO Ly > 2 B
{fi,.nfa} ¥, mEY bOEY b~xy FHHEINS. &
Iy b=y 7OTRTOE Y FBOICHEZNS. &7
AT LDRER WV EF—L LT EEDOE Ny > 2 B
S5HBLNS kDAY ¥ afHlil#ZNS T2y by 7D
F2 1ty bT2. 20D 74 T7L5EmEY FOE Y
b=y TR ENE m RITTDORT bL (L, ...,m] ZZE LD
1R~y By 7ansd. "y Y28 filE, 74 7L5a%
—RRICT VX LRFGETmEFIOL Yy MIBED 1 DIZvy 7
TRZENTEL. XUANY Yy FZ7TYTIE, TXRTD fila)
MLIDGE, 747 haldty b SDODXUN—HREXN
3. FRAUANOBEIFR U A—TIERWV., TAT L aDA Y
N=TEBENVZHDPDPDOL TR TRA I N— R Xxn 5
EHERET . nflOT7 A Fa5F>F—&ty MR LT,
Bloom filter A m v by b=v FL kD Ny > 2B
EEOBEG, BBEEBEZ 1-—c ) T5x6N5. 5
GIHRERDO R, k= (m/n)In2D¥ T, (1/2)*F 71X
(0.6185)™/" T 3 [12].

3.3 E2LSH |[CED < Ef§57E
LSH (locality sensitive hashing) Z{#H LT, FHLEIEWV

(FHEEDIV) BRESZEWHERTR A Ay Y anNs v b
FREHEN Yy Y anNyy MiZwy 735 [11]. LSH B%HE
X7 — X ORMEORRMRE D D, Eltic Ko T — &%
BT eHARETH B, TROBMULFEE T 2 F bl
B, XDEVHERTRL AT v Mgy &2k TE 3 [11].
ZIZTSERXALY, ||| % SKEETNZTEOERMOIE
HEX MV w2, RY cRZHEHCET 2HIME, P& P 2HEE
DTRE ERR, hiz) 2 S DEZFRz DNy ¥ afl, Prg 2y
o H oA BNy T aEIH T 2 EBERY §
v, TED pge SITHNLUTURMPHITS L E, LSHEH
BE#EH=1{h:S— U}&(R,cR, Pi, P;)-sensitive TH 3.

® Ifllp,qll < R then Pry[h(p) = h(q)] > P

® Ifllp,ql| > cR then Pry[h(p) = h(q)] < P2
ARETEANY & 2B H % hap(v) = |22 LERT 5.
IZTaldv bRAURIEDT VX LRI bALTHD, b
3 [0,w) DEIPFAD S > X LHTH S 9. Bohiny ¥ afd
g(v) = (h1(v), h2(v), ..., hx(v)) N Y ¥ 2T — T AT IESEREA
THY, IEXEVIRELARD, EBMBRBHEEICR S [11].
ZOMEERRT 5729, E2LSH 713V X A4 [11] 2{#H
L, XD 2200,y ¥ 2BBERHV.

hi:Z* —{0,..,T —1}

he: Z% = {0,...,C}

CZTTWEANAY Y27 —TLDREIT, CLIIRERER
ThH5. h1 N AaT—TNDA VT I AL LT, ha e
VYo 7—=T10F— LTHAHAL, UTDOXIICEERT 5.

hi(ay,az,...,a,) = <(Z ria;)mod C> mod T (1)

=1

k
ha(ay,az,...,ar) = (Z réai)mod C (2)

i=1

72U & rf 3T Y RLRBERT, C% 2% -5 ITE
3 5.

EeoNw T anyy b gl ey 7EN, B A BT
DNy T aR)T—DONy T 2BTHY, B 1ZF=—
VF—TNAHDNYy T anNty FERRETEEDICHHX
Nd. NyZansv b g = (z1,72,....38) TF T —
T =T NVIKAT B8, X ML (21,22, ..,3%) TERL,
ho(at,az,...;ax) D7 4 ¥ H =TV ¥ b BBAINE. ZOfE
B, Nvvansy bOEER ML —IH A4 X% KIBICHIT
TZ 5.

3.4 HRECASEZERITSFv v akli

2w b =7 LICFET2EBOFx v v ¥ a2 — %4,
Az L CHENZHIETT, BT —2BEROX v v > 2 Bl
WHFREITS e BEETS. ThETIRREFIET, Frv v
Y aMNIIFEBD 7V — A ENEHER T — X5 F v v
YaXNTVWB T3,

I—YPRERLZER T —ENFryvdad3NTWVWEY
B, ZOHBEL-—FIZxry v ahbliifEZTs (Fv v
akw b)), BRTFT-EXDPF v v aNIFELROWEEE,
FyyvYaMIHFET HERT —XOHT, ERMERE ORHY
e OEMNRNE RS, BUENPRROEGR T — 2% 21—
FIBETS (Y7 bFrvdaby b)), 2O, BREER
TR EEFEIN-EHG T - XOREEDERE Xy v a
by MNEREE EFRT 5.

X v ¥ aNICRTET 2T — X B OBEREN K 2 VW23,
ZRREBRT — 22 F v v > 2 THRE, 2 —FDERITH
LT, BER7T—& L iRRE GELRUE) 2a<, FrvPaky b
PEBEAV N WERZ F v v & 2 b 5H3EET & B A[REMH M L
T 5. £ THEERIIH L F v v > 2 NOMEG & DRI
B32axb (Cy) 2EKRTS. 2 00OME{GHOHEHIZ 2 DDHE
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BOFHNRT P LD v ZHEHE (Hamming distance) T
% [13]. MAEBROFERZ FLe, Z1—TFOHLELD
FEEED RN D N — T2, WABEBREZMA, ZO7AV—TD
FOREEHNTS. ZA—TOHDLRIEIV—THADTNT
DEGEDRENR T PLOVHETH 5. Z L THLED? S
N—TNOLEROEREZFHE T 2. b S O
WIE S DEBROTUEESE WD, m AOEEREF v v
WICIIES 2 2 &, i FIIIEENSVEROERM2 X + C4y
ZCy=(G—1)/(m—1) TEHT 3.

FhFrvraky NROAELDIIAKDESVEGE B
M F Yy v Y aNIERT ZEBEF LW I 05, m [EDH
@ﬁ%%V&JWKﬁE?%Z%,#k//:W@J%EkA
KOEVEG T —XICEHTSIRMNC, 2 C,=(j—1)/(m—1)
TEHTD. TLTINSLZDDaRLC, & Oy BMHAED
B, EROEIZA L (Cotar) ZRATERT 2.

Ctotal :w*Cp—i— (1 —UJ) *Cd (3)

7L wlid Cp, DEATHS. Bz EIRT 2FRE, Ciota D
RAROEGZHIRT 5.

4. 1 8 R E

4.1 MREHERE

REGTAOENZMRT 2720, Frv>aby bR
(cache hit ratio), ¥ v v ¥ 2H{§T — X OFIIEHRE (cache
average distance), ¥ ¥ v > 2 & v MR (cache hit distance)
D3 ODREZFHIT 5.

4.1.1 Fvyyrabky bR

Frviaby bRy X, T—FOERMMEBZDH DM
FroYaNIFE (Fry>aby M) THHET, >Ia
L—yarviififoxyysaby ol H ¥, B UK
FHORRESREE R L, = H/R TE#RT 5. ERF—
Ry QENERERLEZVT, ERINEZF—ZOAREET
ZRERDF v v T2 DIIETIE, Frvdaby FRBT vy
Y aBRAROMBICHT 2EERIEETHS. Frvda
By FRBFWIEID, FrvdaBBMTEHTE S0
EE L.

4.1.2 F v v a

BESHRNT 3 A TAENRNZLIIE, FrvdaI AR
Xy v P aNREETIEBOFT, 2—FOERMEEFEL D
BLEPRRE R IEBEERET 2. 200 RESFROE
SEREIZREE LT, ¥+ vy aWNIEET 3 EEDHER
HMOREEDOZERDEME (F v v > 2 FHEE#)n, ZHV 2
ZIZTEF Yy Y2 FYHEHE, ¥y v 2NOEBOES
% P, ¥vv¥aNOBEGEE p, Bz OREERY FLvE
vy, FX v 2NOEHBORHEOFEIRI L% o 2T
L&, na=Y,.plv.,ol/p TEETS. Frv>aTy
FEEEDS R Z2IEY, F v v afc kb EMAREGRT— &5
EFENZILEREKRL, ¥vvratby MEHOERI AR
TE%., BUEFMTIEX, SHEHY I 21— 3 YO TIRE
WTEHLEERERT

4.1.3 FH* vy aby M

BRANZ, 2P OERT 2 HBICHEIC—KT 5 HE
BEY v 2NIFELBEVES, ¥ vy aNOEBRT—
ROFp HERERICROEUT 2 DREET 2. 207
BDF vy aDWiEEZ, Fryviaby FRIKRDBFFE
MREX LT, F¥xvv>aby VMg ZHVWS. &
Tal—ya VHEPICRELEEROES R R, 2RI
Bor, BR s QEREROFFMENRS V% v, BR s 1K
L CEESN-HBORBENY FLE 0, E T2 E, nua
% e =Y. R llvs, Us||/r TERT 2. BREGE TR
BT 2HEGENF v v 2aNICEEL, FyvyPabky bl

B, ve=7, 812 5.
é%k%ﬁﬁ@ﬁ#v/ylkfﬁﬁf,ﬁ@?%@@%m
BLEBE (Y7 Fvyviaky )0, ESHEER YL ZRE
@Z@%%@mﬁﬁ%$ﬁ77F$¥yyltyFﬁ%%m
¢L, YIalb—ryarviiHoYy 7 rXxrvaky bL
FEROESER R, &Y 7 bFvvaby MR R, & F
L&, Nshd & Nshd = 2 scRap |Vs: Usl[/hs TEHRTS. Nha
b Nsng BNTRIFY, 2 —F DOEREG & FHLLUE D W E S
PEEIND e e BERT 27-DHF L.

4.2 FEM@EEH

B I2L—YarTlE, EBHRFT—XL2 LT, 400D
F—&ty bRHAVE. F—&Zty }11Z[15] 2 SEE L
101 FHHOEG 8,677 K THS. T—Xtv 2 & 31X[16] »
SEE LT, &4, 149 FEEOE SR 11,025 W, B X 105 #E
B 6312 THS. 7—XLy P47 »oHIFL
72 20 BEHOMIG 10,132 TH 5. 7—Xtvy M1, 2, 3138
B AFEEOEBGRI S I N, T—Xt vy b4 ZEML
FEREE SR T -2ty FTHDE. IUHET—XEy b
DERIZIZF 100 DA T TV DEEBEERTED, &7 —
XLy MIEENZATIVOHER1ICELD S,

# 1 category of datasets

accordion, airplanes, anchor, ant, ...

datasetl
barrel, bass, beaver, binocular, bonsai, ...
hot-dog, hot-tub, hourglass, house-fly, ...
dataset2 ibis, ice-cream-cone, iguana, ipod, ...
kangaroo, kayak, ketch, killer-whale, knife, ...
ak47, american-flag, ...
dataset3 backpack, baseball-glove, bat, bear, ...

cactus, cake, calculator, camel, ...

Apple Braeburn, Apple Crimson.S, Apple Golden, ...
dataset4

Cantaloupe, Cherry Rainier, Cherry Wax Black, ...

H—DFXyvat—oNIXL, =05 1 FERIOERZ

FAXH, FBERISHN LT XK 0.8 D Zipf 547 [14] 12HE S HE
KT VR AIEREBRERINT 2. 22L& T —&XEy b
DEGEDONGNERIES v R ACHET 2. &5 —&Xt v M2
1349 100 DR OEBRAE TN, F v v 2 NOETIGZEH 100
DIN—TWZ3F 37912, E2LSH 713V XA LTI L—7
T BEED AN Y Y 2B hap(v) DT XX w % 100 IS
ETS. BEAATZ, mrﬁfkbf LRU ¥ FIFO %
* v v aBEIEICHWES S 5.

4.3 #VJ/:tvh$

I1k4o®%7 Kty FEHWEGEOEARDF v v
aby bR EFryraBBIIN LT ey v F5. 2
ZLEZEARICBWTIE, 2 00FMBERERIOANS v 220D
Z2HEAwEADDRMHEICEEL-GEOMREZRT. BES
FUIMD F v v o 2 HfG & U E W E G BN HIBR
T30, BAKDOHEBREZHIRT 28EELD 2. 2D/
LRU % FIFO 2R LT, BEARDF ¥y v abky FERIZ
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