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Abstract: This paper proposed a physical search system (PSS) that can classify and search all moveable
objects in a room as an analogy of an Internet search system. The PSS is composed of only two cameras
and a computer; it does not use tags or other sensors. The PSS takes pictures of a room only when no one
is present. In addition, since the PSS does not require image registration or pre-learning of the objects to
be searched, it can be used for a variety of objects, lighting conditions, rooms, and search methods. Exper-
iments were conducted in two imitated environments, a warehouse and an office desk. The results of the
experiments showed that the PSS could detect most moveable objects and store them in a database. A
user could explore these objects in an easy way using augmented reality and obtain data on their positions.
A one-month trial in the actual environment indicated some possible problems, for which mitigation mea-
sures were considered. The results suggested that the PSS is effective, in the sense that it enables users to
search for moveable objects in a room with little burden and relative ease for the user.
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Fig. 1 The construction of PSS hardware.
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Fig. 2 Results of difference detection.
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Fig. 3 Image segmentation with successful detection.
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Fig. 4 Image segmentation with false detection of unnecessary ob-
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Fig. 5 Image segmentation with false detection due to light and

shadow.
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Fig. 6 The cluster of desk edges were considered a noise cluster.
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Fig. 8 The cluster that includes only one type of object.
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Fig. 9 The cluster that includes multiple types of objects.
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Fig. 10 The second classification made a cluster of only nippers.
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Fig. 11 The second classification made a cluster of only scissors.

obj-62-61-7-2jpg

obj-67-66-0jpg obj-67-66-0-2jpg obj-71-70-0jpg

obj-02-01-1-Zjpg

obj-71-70-1-Zjpg

abj-82-91-2jpg

obj-84-82-1,jpg

obj-55-34-1pg

obj-55-94-2-2,jpg

12 52 B CHEOMBEOM A GEENTZ s T AY
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second classification.
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Table 1 Standard color used in color classification.
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Fig. 13 Background processing of PSS.
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Fig. 14 Screen of the search apphcatlon.
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T A% 1 (class_1) | OWEDH B, #BEYL /WA 1.8
A2 5] THERT S E, B16 12RT L) I 10D~
YIMFIRENT. TDH LSRNy, 2R~ T
Hot. TIT, ORI AZ 2 —CTHRERINT S &, 84l
DIFRARYIPFR SNz, Thud, SHMOFRYy DT XTI
BT, WISz EL/zoThb. —), BERRTL
&, 2BV E2MORR U DPFIREI N, T
SOy DH L 2T, WGICENEINL/-DOTH
%,

BRI ZELRRY O L) ZWEROYLEE, BaE
BN E 7280, 12 ;é@ﬁfmwﬁﬁﬁﬁﬁéﬂ
5. F72, BBLEZOBBEHEED > T WEOYE
&, BEIHEZ ANT5Z L THVBEIFINS.

Mk AR THE L 20wk 2 Rolr 722 — i
%®¥%%7U77T%_tf,l17HTT$V77y
THEAFERENS, ZOWETIZ, 2200 A5 THhE
SNYREE & EEBEICN AT, WK, 5%
5, aiiﬂ.%ﬁa B L OEDER & O HEE2 R S

CFUERICERRENE G 2 ) v s THE, 2D
%ﬁ%%@#/77/7ﬁﬁ BRI b, MI1TH
T [77)THET] K7 Vi, RE TS AR FRi

KTOAFIHTHETH 5.
* 2= R *EER *HARRER
~
ET - ZHE -
T
class_1
class_2 '
class_3
iEeHES - 2021-08-17 02:39
class_4 253 1 CLASS.3,

&: B

15 ks =) AJJEH
Fig. 15 Screen for inputting search query.

oS 2R EER HIRERIR
class_1 v ET - 1ErE

20 1P

R 2021-08-17 02:3¢
475X CLASS_1, CLASS 4,

BREES : 2021-08-17 02:3¢
75X CLASS1, CLASS 4,

|~

BRAEES : 2021-08-17 02:30
275X CLASS1, CLASS4,
B B =F

B K R OE

I/

BREES 20210817 02:3¢
475X GLASS_1, GLASS 4,

16 AR AL
Fig. 16 Screen of displaying search results.
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FHEAR

EBRAE  2021-08-17 02:30
475 1 CLASS_1, CLASS.4,
& F

FER
HigRAR AR AERER g AR
2021-08-17 02:39 | [2021-08-17 02:38 | 2021-08-17 02:39 | 2021-08-17 02:39

V=

BEA AR IELE EigHE
2021-02-17 0239 | 2021-08-17 02:38 | 2021-08-17 02:30 | 2021-08-17 0230

HigAK AR HERER
2021-08-17 02:39 | [2021-08-17 02139 | 20210817 02:39

rwilPRe= Sl CLOSE

17 WEEREO R Y 7T v T OFIR]

Fig. 17 Display of pop-out screen after selecting images.

2.7 ARERR7IVS—-3>

MRS NIBEARIL, AR FRmAIZL Y, BFEMR
TRELMEIZARFRT LI ENTE L, AR FR
Kix, A TBIOMAEE L > H DD 72 Android OS D
A= b7 5 vz BHOMBREEERT 7)) 7 —
TaviEWeb 7 7S =2 aryTholzdy, KED AR
FoRT TN = a i, FHEZAT— T+ VHiRAD
A VAN NVBUBERAATATT TV r—aryTh
L. MW V2 —%DF—F %A — M7+ T
ZMT 572012, FHENZHEHR R % Firebase [23] 127 v
Tu—FNL, REOWMEANIZY 7y u— FLTELEDN
HhH. B, AREKRTF)r—>arzfluviunis
PSS Tk v 4 Y RIZTF—=%%T v 70— FTL0E
170,

AT IORT Ry 77y THEOL TO [ 77 THET ]
Ry v EMTE, A= T7F YD ARFERT T 5 —
avICBITT A ZOT T r—3a Tk, BO0HEE
L7 RDSE PN T WA A A T 25 L, 20
Bt CRE L 72RO G 2 TR 5.

2.3 B T2 ArUco ~— 71 %, #IIREE & 7 LH5ATIC
BWCAY— M7+ THhgTsE, B18IIRTESB
D, ArUco ¥~ — /1 O E ENEIERDJFE & BT 5.
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. L
18 ARFIRT 77— a3 v COEREDE M
Fig. 18 Origin of coordinates in AR display application.

- !

19 ARFRT 77— a ry CoBIHWEOT 43~
Fig. 19 Icons that display moving objects in AR display applica-

tion.

FOHDOAATOBITIARERT 7)) r—2a Vink
=7 F CONEEY LA A TG SHEET A7z
&, ArUco ¥ — 71 &ML Ll T A BEIL 7\,

ARFERT TV r—varid, B19I1RT X912,
SN TRE LT R COBEWKREFRT L. FRS
NOMEEL LT X580, 18 IR HE L4
HEZLBBHEZ AT 528 T, BEOSEETOM
BRFEDOHIFIIRE L -WAEOREFRT LI LLTE
b, FORENTZTA AV RFEIRT H2 LT, ZOWHEI
OBE) L7z, FABEUEG2S ESICBE L2l
BEWMRDOEMS TR ENG.
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3. Physical Search System O£ 5%

3.1 EERIRIE

ARETE, BHEZBELCEREDOT v 7 il L7-ER
(LIF, AEEREGLT) &, 74 2A%BELTH 71 A
TAZ &kl LcEE (LT, 7A7FEBRERLT) 2B
B FEBRIEIZOWTIRR G,
3.1.1 BEEXRCOERE
AEFEETIE, IE 900 mm, & 1880 mm D& JE /S A
7oy 3hERELL. Ty 7 ORE S BEWEE EY
AT AR 20 12, EEEEON AT ORE (ZP LX)
AR 212K, Ty 70z 3BEd ), FEBEOE S,
TEA2HIEIZ, 78011601590 mm TdH > 7. H X T
X, 7 v 725 3000 mm #EANL/ZALE T, R0 HOES
1600 mm DAL EIZKE L7z, 2B 00 X 5 H ok
1800 mm & L 7-.
3.1.2 FRXAUVERICHIBEE
TAZEEBRIIBITLH AT EHOMEZK 22 1277
A7 EB T, BAT X 700 mm, M 1200 mm, &S
700 mm OAKRHDT A7 &7z 1 AT 13EE 1900 mm

X 20 AMFEBRTOWEOZE

Fig. 20 The placement of objects in the “stockroom experiment”.

3000

“, 900 ?‘ 1800 E

(|
|

21 AEERICBIZ 7 AT ORE (BN LX)
Fig. 21 The placement of cameras in the “stockroom experiment”

(top view).
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OFEICTIRESICHEL, 7 AITNSLTAZ T TOHEEE
1200 mm, 2207 A 7 MOMEHEL 800 mm & L7z, 7272
L, B ATOEAOKFIOID, FA 7 ETBE)L -k
DOFEE L, HEIEJTEIC 800 mm, HLAT & J7EIZ 500 mm D
#LPHIZBRE L 72,

3.2 BEMEEBEAE

R2ICAERCTREL CBBHT2Wko—EE2RT.
AHERTIE, R20LEOMICH S 10 HoOWkE, 7 A
7 EBRTIEFE 2 O OMIZH 5 10 HOWE % B S €7
PSS Tid, AD™H A FIZWeo T 5 HIEZESRA L 7%

Wiz, UTOFIETHh*BEI S5,

(1) EBEIIKERT, 10 OWE» S BELIZLOO
W% @R L CRBISE 5. BIRENWEST v 2
TR TAZIZEIPNL TR WEAIZIE, FoWiEs
MEVEB I BIENZ Ty 7 T3 7T A7 IZE L. EIRK
NTWED T Y 7 23T A7 ICBEIPNT LS
X, 2o EZI ALY BEL. oM, FEREIX
EDO—EBHENH XTI LGV D720, R

B22 TRAZERIIBUILTAZ LA RATORHE
Fig. 22 The placement of a desk and cameras in the “desk experi-

ment .

xR2 AFEHTHOBIHWHE
Table 2 Moving objects in the experiment.

EEFER(S) T A7 EED)
Sa:EEOdRwy Da: i 3
Sk DT —2 1 Dh: A1 & —
Sc: KINECT Dc: 2 Uw7
Sd: LEDZ - b+ Dd: A w i g

Ser FUwa A v

ShEorxw bTawia

De: v P w dmwE
DE 0w sr—7F

Sg 7 —S—FwIFa Dg: = wrst—
Sh: T4 wia Dh: L F
St AA wFwInT Di: ¥ T —7

Sp 7RV IH Dis b—FFio i
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E—-RFNERB.

(2)(1) OEMEZ 3R L7256 SEOWEIFEEH),
EEBRENE N A TIEPHEDS 2 WIGFTICBE L, AfE
E-PFNIZAB LB LS, (1) KRS,

(1) & (2) &, AHEEBRETIX50 [, 7 A7 FEBKRTIE 100

[l 1) 9Z9

3.3 2BREEHENBICETIERRER

EEROH B, 2 B ESEERE LT, BEE
B HIEREE2R 312, nEMERTTR4ITRT. T2,
TAZ EBOSHIEREEZRS 12, THERTTR6 IR
ER
BEEERTIE, 10 HEOWEKER2S 12 7 T A ¥ 1255
EN7z. WK Sa, Sb, Sh, Silk2 o007 I A5
7. 205 %5, Sa (F Lo Ry b[24]) i class 3 &
class 9 2 iL/z. TDE X, class 3 & class 9 IZ4HH
NI _XCOWMENRELETRY N THo7z720, ) X
NZBELEORy NOEED 94% (IHFED 7 T A & (255
T&72LFZA. Tobowkd, TF#HTo% L EOIE

x3 AHIERO 2 BRI O IE
Table 3 Accuracy rate of two-step feature classification in the

“stockroom experiment” .

BEEERB(S) IERREE (%)

S g EOdy - 56
Sk: DI — 0. 89
Sc: KIMECT 100
Sd: LEDZ -1 k 100
Ser FUwa A wd 100
ShrzwbTawioa 91
Sg F—F—Hw A 80
Sh: T« wira 85
Sit ZA wFrFaT 89
SEFR¥FI A 100

13 aq

R4 BHEFERO 2 BRI BAE R
Table 4 Results of two-step feature classification in the “stockroom

experiment .

R THolZ b, BEEROYEE, GrEzlib
T2, 2 BB EHOATLMEORRICENTH S
ZEPIRENT.

T A7 EBTIE, 10 FEOMIKEIE2S8 7 5 A 51245
ah/, ok wInbMEVWMAETHL v
g— ARy, Vv sy LUFARNTRY
class 2 & class 32 SNz, I, 2 BRRSE =
ST TR OREEZ BT E b otzizw, G5k
DUHPVELZWETH DL SR DL, —J, N3, 7
Vw7, kany T =7, Zw8—, kT — 7O 5
ORI, EREIFCTND 90% U LETHo7-Z b
BAEHONE R, 2 BB E SO R THRERDTUHET
HrEEZLND.

3.4 BRRICEHT 3 EBRER

T A EBROOGEOERERTIIRT. T A7 FEE
T, RTHICKRFETRL 2 B EE DO IE R
o725 2OWED S L, RAFEOETH %Pk Dd 1%
100% 257k (red) 2, HREDOMCTH LYK Db, De, Dj
(X 95% DL EASE (blue) I3 SN, FEEESHEE A
SEILIPTN IR S A, A SRR MRFR IR T 5 205 F F o g

R5 T A HEERD 2 BRHRE SO IR
Table 5 Accuracy rate of two-step feature classification in the

“desk experiment”.

TR oERBID IEEEEE(%)
Da: /12 g2
Dh: A w & — 50
Doe:Z U7 96
Dd: 1 i a4
De: w w7 lwgE 48
DE O T —7F 100
Dg: — wiv— 95
Dh: b= F 53
DiEET—7 a7
Dj: L —H A & 48

F13 72

F6 T AZERD 2 BB AR

(1)
Sz Sb Sc Sd Se Sf Sg Sh SIS Table 6 Results of two-step feature classification in the “desk ex-

class0 |0 8 0 0O 0O 0O 0O 0O 0O O periment”.
class_1 0] 0 0 0 0 0 0 0 0 100 (94)
ol I Da Db Dc Dd De Df Dz Dh Di_Dj
Glass4 |0 0 0D 0 O 9 0 15 8% O class 0 192 0 0 0 0 0 0 0 0 0
class 5 0 0 0 0 0 0 0 o 11 0 class_1 0] 0] 0] 8] 0 0 0] o 97 0
olassiﬁ 0 0 0 0 100 0 0 0 0 0 class 2 o B0 0O 38 48 0 o b3 0O 20
O|GSS_7 0 0 0 0 0 g1 0 0 0 0 ClEISS_S O 86 O 44 44 0 O 43 O 82
oIaSS:8 0 11 0 0 0O 0O 90 0O 0O 0 class_4 4 9 0 13 4 0 0 0 0 48
cless9 |38 0 0 0 0O 0O 0O O 0O O class D 0 0 0 0 o Q0 0 0 0 0
class_ 10 | O 0 0 0 0 0 0 8% 0 0 class 0 0 96 0 0 0 0 0 o o
class 11 | 0 0] 0 100 0 0 0 0 0 0 class_7 o o o 3] 0 0 98 0O o o
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RT TAYFEROGITERER

Table 7 Results of color classification in the desk experiment.

(%)

Da Db Dc Dd De DOf Fg Dh O Dj
black | O 5 9 0 0 o 42 0 o 72
red 0 5 17 100 4 o 896 17 10 4
blue | 80 895 48 6 86 100 0O 33 55 100
green | 92 0 13 19 0 0 4 70 83 0
9 4 38 0 0 4 13 59 0

ellow | 56

Sahasra C

WIZIEIR MEEHR EARSEIR

=T A T R -

BEEE 1 2021-00-0211:54
52 CLASS 3,
B g B (=

&
_

\EOH : 2021-09-02 11:54 WA @ 20210002 1154
ISR CLASSS, DS CLASS 3,

B % A B A

BRSO : 2021-09-02 11:54 BEEE @ 20210002 1154
S : CLASS.3, IS : CLASS. 4,

B A & A

WEEE 1 2021-09-02 1154
41521 CLASS.S,

23 HOWRERET W6 O RFIR O
Fig. 23 An example of the result of searching for “blue object .

THhH7:0, BHHLY ARREICHER TH L LWFFS
nan. 72721, &R ELHREOWIE DL, &DH
Wik (green) T 70% LS TB 59, ofil
LB IARDFRIINSWEEZ END.

3.5 E®

REBRTIE, MBEMEFE T3mEEL TKRFEFMIZH A
TrRELEAL, 1.2m B L CHEE L IICHKE L7
GEVIEL D 2D0DBEL VTS, WTNOEREEIZ
BWTYH, BOREEEZELZ 00, RPHERH A
T OWEE, BN  EANOIKGER/N S WS EIfF S
L. F7 3SemBEOZ Y v FTLEWEETHRANITE
722 e, BHHRRE, NSWPEISH L THRERTET
HbHIEIRENT. —F, BEORVEREEOYES,
o L IEIROT 7 T 2 YR58, BEO T IV
TN AL TEEE LW E RSN

PSS DIEfE#IE 100% Tld v, LarL, 72& 2 idHw
Lm0 TVD b DERET DHEOMBEREL R L72K
23X, BWHERTYZ A7 020 EINELDEMRET
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Sahasra &

"HSER ~EER "HRRSEHR
class_0 v ET v = -

IBREE : 2021-00-0211:54 IBREE : 2021-00-02 11:54
TR L CLASS.D, 75X CLASS.O,

B B B #

BEEE ¢ 2021-09-0211:54 {BEEHE : 20210002 11:54
ZJS3A 1 CLASS.D, LIS 3A 1 CLASS.D,
a: B £ & B

IBRAEES  2021-00-02 1154
I3 R CLASS.O,

BRAEES : 2021-00-02 11:54
73R 1 CLASS.D,
B & & &

24 7T A8 0 DMEERTT D% E OMRFTROB)

Fig. 24 An example of the result of searching for “class 0”.

LGEOMEEFEER LR 24 DFlO L 9512, FEH LI
RER L= ORN) AR FTERE THRAERE S L &R
N5,

4. Physical Search System DEX

KETIX, 200 KT, PSS FEE L7/ 41H T,
KFHEEICBIT L ERICOVTIHERG. 42T, K
HERBIZBITAEBRIZOVWTIRRS, 43HiT, FEEIC
9 % I OV CHRE T 5.

4.1 KEXEZEICH TS PSS OEFRAGHE
4.1.1 EEAR

PSS OFHAMNLEN LB T, 3HEOERO L) o—
BRWRTHH LIRS v, KETIE, EEFHETE
7 o fE 2 BEIXEE IS PSS #RkiE LT, —HETIE RV
R, B ) Ao WRICH L TPSS 2@ 5. hEH
KEOMEEL (5 R1-70) ([HEDO X, BER#EH
EEARL Lo S, MoORBE W EWIREILIZ, X
HFHEEFHALTH L. EBRTFEL-HEE L Web &
A7 xE 2512, MHHMLZKEZENTILINAZK
26 1287

REERTIE, tMOREZEL—FHP0RVHIZRE L TE
BRI 2 3 5720, #HBREICEH L2 Lo, DTFTo L)
WA FIEZ 8RR L 72

1 S EE S, EEOMBORELIY 729
2 HLAFCHE : B) LR, EZEON A IZES .
3HLABUH - HLA ICE N EED K<
4 LB ELE LY By EZHLB ICEL .
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L

: 1
L el
dil il

25 FEERTHA L -MEFRE0HR
Fig. 25 Bookshelf in the library used in the experiment.

26 FEERTHA L 7-MEFZOH A
Fig. 26 Desk A in the library used in the experiment.

CoEE, ER WA MNB O3 rEIENRENRIZ, PSS
NEEBSINTVWLBETERTELZ. T4bb, X
25 1R T LIS, BLEDOIEHEIZ2HEDH AT R FHEL,
B26 2R T LI, HLA EHLBOZENZNIZ2HDT A
TrEEL T, 4 PSS O &
T RTOANGAHRIT 2 T EICAREE— FELR D, EX
WX HNZ AT LG EIC BT O EGRImE ] hg L
T5.

4.1.2 EEER

WEREDSELEALI ) B L2KEE 2 TH Y, 2D
M, 15ROEEE— FERTEE— FOUN B DFHAEL
7o, WERESHEL B A O T 2R 27 IR

FHLLKEFELY L2, EFREZHRET S PSS
DORHIFER TR SIIRT. [HI] X, 22000 27O
T, FORARL, BELKELEGEGESY) D S
nzbEERy. [FoRAL &, 90 B3 mGIC 8
BREOTFTNMY ZAZBKERT. [FlEK] & 26
DHATDIBHL1IEDH AT TIEIBE L 72 NEE & miik
ZPWHOHLZZ2S, 9 1607 A5 T, BELZKES
GELRVEEED Y B L2, EAEEE Y Sk
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27 WEREDINEZEVHLA
Fig. 27 The subject took books from the stack and placed them on
the Desk A.

x8 [UHEOREYIINF 2 HAIH R

Table 8 Detection results for books” movements.

SXH MAKE MARE NBEE Bl&(%)
AT 32 20 20 20
BLIh 26 18 18 17 85.9%
FOEM 0 0 1 2 33%
B I7REL 6 2 L L 10.5%
77 KB 0 0 a 0 0.0%

Molel LAY [MARK] I, 2607 A2A7E3512
BE)L-KEZY YIRS o/ L E2RT.

32 i DOXEE 15 B THLY L 72455, 26 o
ByME & BRI L7z, B o6 i, o 2
FORTHRAIL, bIFTDOH AT THRAN KK L 7272
B, BEIRANIZIEIR L7200, IELWAERNNTE
Gtz FENSORY W LIE, 3226, 7—7
IVAORELE,HLY) B & 135 60 A 53 M2 L7722 &
5, FEERRICHHTE BRI R SN,

4.1.3 E=R

BTRIZEBORD Ao 7-FHR, i) o TEILN
FIEEDH > TOMMEIMRT L 22 o 728 HE, PSS T
OBEIFRMTIE, THROI VY N TAMIEELZITLT Y
VIR, WROBEKICEEEZ L T4 —T T T
VTV RWY, WROWELZITIIL o266 T
HoHLEZLND.

HATEENZDOWTIE, T — 7 IV ERER 7 HEPH & M
FTREIZT DL, FREO—EHZTAB) 2 AZEHEICA
WBAENC KRG L, AEE— FEEEE— FOY ) B2 AHIE
LATON R WIGENH LI ENHLNE 2572

4.2 KEHEFEFICHTS PSS DEHRAHE

4.2.1 EEAR
ETELEOWGEORIEDF 7 4 AT A2 2 HTE LA
BEIZ2HD Web 7 AT 2fE L, 14 HB, IS
FEMiA L7z 20214E 6 H 23 H225H 7 H 14 HE TOEREk
FREEE AT, PSSEMEL/HED2021 47 H 15 H
M5 20214 7 H 27 H F TCOFMI & BREIC O W TR 5,
B, KAWeb I XA FIEEAEZPERL T, F/, #

87



IBMAIBFRH/YEFE TV 2NTT7T7 142X Vol.3 No.2 76-92 (Apr. 2022)

HEEEGUREDIEL A AZIZBLS R WAETH X T % kiE
LTBY, E7EZDINIA A TS 2 AT 2o
7z.

4.2.2 HHESFEOFHE

AREKRTIE, NWHEEOWESTMHO 7 7 A5 I25HES
N7z, RIWIRTEBY, HRVEIVREDTODOY
Hi%, 8% LLEN 1 D07 FAZIZHHEENTD, 40D
WKL, 12027 7 AFIZEINTEED60% LT T
Hoz.

1OD7 FAY L L TOREIERM LT 4 o0Wkn 9
L, 77, opp HAM, HHKD 3O, I LIRS
AMF A ZDOENETH 7. EHEONMEOE WL
TA =T I—= v TiE e L3 e tEZON
L. UEIZ, REO T 4V L3 % 58 < SS9 4 opp
AR, HAEO T ¥ — I, IR - 7.

4.2.3 BHFEOFHME

PSS C, B ESH TR0 BEWEKEZMET S
s, BB YVRET L. Koo 11 WEIZOWT,
AL AR ER 10 ISR T. BPFOSEEEOMIE
ZOWkKOERDH B, TotkEb L HEINEHEE
AT BEOEEEG &HE S NIYEEIER, fREL:
BEEE RV EHEINTYEEG L H 5720, GFHIL
T LD 100% 12137 5 7\,

B OMFEER, TRTOYRIIBNT—EDHEEGT
[B] 2L HESNTWS. o, FEKeay 7K
RBOAY— 7 x vk, FBIIZECRZ WKL, 2
OFRCOMMBI [B] #E5LT EPMHERTE. —H,
FREELT Ay Y afRRR— IR IR E G0 Y, I
MESHOIEREN50% LT CTH o 2k T, a5
W& D 70% U EOEETREOBIZFEINDL S ON
Holz. INLOREPS, T—WIIOLTEISMETE
DA ERED BN T E AR SN,

x99 FEERSBEICLDE—2 7 A ENEE

Table 9 Ratio classified into the same class by feature classifica-

tion.
FFF oA | EEZEY)
& 100.0
UED 90.0
Web#h A 5 95.8
AT— b7+ 87.5
Faviraf 57.1
Ff— Ll 87.5
R 100.0
QR —F 87.8
w:Fo3 60.0
H oppI AR 42.9
R4 @ B 333
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4.2.4 NP & UBEMFARI O FHT

REETIE, 241 HOANYBHMT L T) ZLI2XD,
AN EEB LU gk, AWOEI M-S 72§25 1)
WEWRICEHEENZ L E—FEdb o7 72720, FH
MHERVDENS T OB EW AL LTy Frhi:
HEDH o7z, TNOEDRERENS, TIA4 N =T a
)7 A4 ORENRET A REH IRV & E X 5575, B
D AR 22 & O NI E SN TTREED & 5
72, NIOFFEDPITE L ZWIGHTTPSS 2 w21
GiE, A IAVETRRFELLZVEIPEEIND. 4%
EE 28 DL HIZ, B A TOWEHFHD ) B, BEWKR
EIFH A GRS 2 RE L L2 EET LI EDNEFT L EE
o5,

4.3 VX7 LOFAICET 3 EERIFHE
4.3.1 I—YOMEEEFITH Y 35

PSS WA F COEERAMIL, WEEOREL F Y1) T
L—=2aryhdb REEDZDIZ, E1EFEOHBROK
T Web 1 27 2R %2FEL, HEFLEFIEa—%
ZALE L 72, Web 71 X 7 OFREIX, MFE L 72\ fi P2 me
WE, L) BNEEAETH-TH v, Tz, EE

F10 Wk L o@apREiER

Table 10 Results of color classification for each object.

& 100% - 100% - 7.1%
UEgw 28.6% - 100% - 100%
Webh A 5 100% - - 100%

AT—F74 | 100% 16.7% 33.3% 50.0%
Taoowi-off [55.6% 100% 11.1% - -
i —slole | TEE% TRE% T.1% - 7.1%

I IR 100%  25.0% - 50.0%

ik QRO—F [ 56.8% - 51.4% 94.6%

HFF 100% 30.0% 50.0% 30.0%
I ooppE ALK | TRO0% - - 100%
A B3R 90.0% 30.0% 20.0% 20.0%

28 REWAEBAIGEH (H) OREsl

Fig. 28 Example of moving objects detection range.
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HFIZH A TOMBERLHENLED>TD, HT, ArUco
T A EEOVCRETIWER Y ) 7L -3 0 TEh 2
D7z, RAEGFONIWeb B 2T 2T —7TLd5b

LV ARREHETORD RV, REKTDH, 2021
F£6H2H2520214F7H 27 HE CoOWmBHES, —
J£H Web 1 X Z 12l 2 LBEL 2o 7z,

PSS EARIX, MikEL T4 L 2 DA —TF O
EXFEAE L V. WERBRERREL, Web 77 9% %275 L
FTPSSOURL %27 1) v 7 L, 2.6 Cil~_7zMFBEIEE
%95, MBRBOBRIEL ~TAZ) Y 7 ORTHDLT
W, 7TV LTHF—T - MEEZTLHEGLIRTHK
SLRAHEEZERLLZ L ITEL o7 TNOLDORRERND,
PSS DFHIZH L, T —HFOEEAMTIZNSVwEEES
3EZ%.

7272L, ARFEKRTPSS #fHL-OIZETELETH .
PSS DfFHE (5 1~45EH) TRBEVHAETNVIT) A L%
B L7729 2 THH L CWah 720, 22— |2& > TolEHE
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