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5 7bed 715 wpARRE 29E & vk, oleg MEe HF
E}Ollﬂ_, t]2==, ©|o]3, DVD/CD-ROM Zefoln | wlme] 7= e 7
ATt T2 AAAeA AZES O] FAHLASS FAFH
oA HE 7hedt 7]% Uﬂxﬂﬂ ot Lﬂ -ﬂﬂ B H 0] 2= (230) 5 &3 =] (240)0] 2¥E & Ur}.

-

M2 (22005 5978 719 ZelE F4 AJ=E(200)9] FAHLAENY T4 2 doly AES 7HEsiA & 5 9

o, B 2(220)= 14 A9 vl 2(high-speed serial bus), WE@ BX(parallel bus), SAN(Storage Area

Network) %/E+= b2 A 41 7S ol &3t 42 F 9.

UES A <l Ei‘]O]Z:(ZSO)% 9 71 HollE 7 A 2=EI(200)S HFH HESL I dZA37] 9% AFH
O~ T

ek
Qo] = (230) G 710 FohE FA ALH(200)S FA EE
[e]

l

dolElMlol 2 (2500 9% /1M R FAS s WeP NE AuE A L HA%E 4¥L @ 5
AT, £ 200 A b Alw golE FA A2E(20008] el dlolE Mol (2508 T el Ao
2 EAska glont, olo] @gEE AL ohyv Ay @ Yot 87 Sol uet AeRd 4 Qdn Fe A
A w Qro doeuol v} MAL T A2E ol THE 9% doleulelmEN EAsE A EF b

Skt
ZrAA210)E 71248 A=, EXJ 2 59 7k Aol F4 AI=E(200)9] Y& Axs FATo RN,
™ o

1
d8S Adst=s 744 5 3

AFH Z2 a9 s th. wWEe R (240) EE WEYI QEH 0] 2~(230)
ola, Zea W2(22005 E3l :ﬁi*ﬂ*ﬂ(mo)i Asd ¢ Ak, ZEAA(210)E dHoly FFF(211), AA
QIAE(212) ¥ AA FAHF(213)E g L2 F=5 AYses FA49 4 9. o3t L2y I

B
= AR 240)9F 22 715 FA ] AFE 5 Ao

v}
o
i)
5
fuea)
I

(211), AA A4 (212) R AA F45(213)= = 19 @AS(110-130)= FAFstr] s 742



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0052]

[0053]

[0054]

[0055]
[0056]

[0057]

[0058]

ZIHSdl 10-2024-0141074

Q7 71 gelE FA AlZ=E(200)2 dHolH FRF(211), AA A4F-(212) B AA FAHF(213)E 27T

2 o] AAldo w2, BOS(Bag of Specials)e] HlolE]l o] 7Y F EAola V|HE AREdte] EHSo] T
oo XE A AAret Aje] shbe] oW A& ek, sfue] YERte R E4o] omAE et E
&, kB dagEe ARkl A2 A7 A7IE S, AR FEE AEFA THeAE olgste] | ¢
Y 2d FdS s

AR FAF(213)F 5974 7 ZHdES AL 7] 2" AA ] tgte] FA g

2 ool Axjde] mEW, AA FAF(213)E AV AAE ARV ZHd ofxEa Al Y < HIUS
W Fde AAZ AAE, 55 AATF AHAAY AATE W A alE AATE vhA] vERg W 39S
AAZ AHHER 5949 24 ZodS AT F=4 5}

B oabygo] Ade] wEw, AR FHE(213)E dA T A AA Aol mE oA T 29
A GAE ©]83te] ToU(intersection over union) #hs AEeE 5 AAbe ToU kol wa} ToU WA-S 53
Ela=

A
o,
=2
o,
o
¥

(213) ORB(oriented FAST and rotated BRIEF) 7]4F
sto] A FAES AA g

ga
o 4“

wowe) O Aae] e AA 942 98 deld Bde] dAF el Erolt,

B
B o] AAldel wad, v A | oed ZES ARgste] mitkel gl 10714 @] EAE AARte®
wo A

=
s QTR A4T & o 9 oY 299 Revh ®2b ) b A4 B 7L welEt),
<X 2>
Model 1 Model 2 Model 3 Model 4
22 convolutions 23 convolutions ClPDackn s, P Daekneiiy,
Model structure N — ’ 5 poolings SPP & PAN, SPP & PAN,
POOANE POOANES YOLOv3 YOLOv3
Number of anchors 5 9 9 9
New anchor size No Yes No Yes
Mosaic No No No Yes
Transfer learning No Yes No Yes

254 A 5709 Ad) £ ATl UE YOLOVZ melelrt. =l
1% SAW WA, Gee A 15} 0 20 AelHelt. WA, BUA QXA AF o5l A
1

L X 304w s} o], FbHel ARTH AFGB10S 49 AF)
S AR SR Agens e A

A @t gE23 mAP= Edlo|=0x #AE HABR GA S udl PA 57
o @ol] WHEAsSE gFo] FUIeHAIRE mAP(H AEE)E Aadn. A, k-3 &are
gAlel A FA AE 2. mpARe R do] g5 ¢ ME I5H 9 U 5%
t}. imageNet HBloJE}Al& AlE3lo] Abd FHE AEFH 7122 Darknet19448. conv. 23S
Ela=

2d 39 AAY FFRE WES 93 (SPDarknet53, WS $3F SPP(Spatial Pyramid Pooling)$} PAN(Path
Aggregation Network), =5 93 YOLOv3elt)h., e FAI717] Yl EE 45 YOLOv4 A A 3o o7
7] 7S ARESTE. AA, BOSe dloly dd) 7| S skl EAlolA WS AMESith. XEAlolA 7|

il
oo i mo b
LIS
£ 4o oo ox
_OL
s
=
%)

e
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Al A ol AA FASt A shtel onAS WEI, shtel Mo el oA GHT
ek, olulAt WFHW A A/t FEY] WEel HHE A
9, 7 A Ao B4 4 A5e FAAD 5 Aok =R BA 79
A BER dolEAS o wd 2eMst go k-HF LuABL gl A
Wehed, PhAEe R Nicrosoft COCO HloTE|ALE Ab&ate] Abd &

of melg Felsh: ol ALGHETH X Wyl AAdelAE Ax F4¢

o
)

woarge) Aaldel wEw, SAolt Al ola] WA wAol: B ANE FAsHW e 2A
FEalor @k, A, of® AAE Zele) obgula oAl Zele) 9 HYES W BAF AR Ausojol g}
A, B AL AAAD AAZ FA 9, 2R A vebd Wi $U% AAR AEsojol @,
oeld o NS FEa] dlal B 4 TS AL FHGL LW 29 4= A4 g8 A
g5 A7) el WE, 4 9 AES w@d. Zaddel B olge] A7 A7 X A9 % 4o wA
d guelE 1o 29E F4 dueFol AgH

Zy A /}}Z}Oﬂ EH?'SH ToU matching ] -’1‘—5@%5}. ToU_matching2 dA| X<

= Fob, 2% oS IoU o]l Holdl AAE AAstaL IoU ghel 9
#HEY =& A= overlapIDListol Xﬁﬂ'lﬂ‘:}. IoU_matching Z3}gke] 10| ZgJoll AA7} sl SA =2
ol =AY Ao IoU #& 7H AAe sdeitta ddEch. IoUmatching A#7F 0o]AY 28T =¥
ORB_size_matching®] F~sj¥t}.

nb
r U

2 g o] Ao wE IoU_matchingoll A, @A Zd Y M7 nolgfa 7pgstd, vl tide] =& A3 =
U2 n-1HA ZFdolth. ToU gh2 A ZHdel A= AAe FA dRpet old = de e AA AAE
ARgete] ALt AA k] T G99 0914 1 Atole] ToU=R ZSAHEY. Hul IoU w2 F AAZF 744 7}

7hE ARl ASE VERATE. AR ol ZEglell A 1A E I ToU gkel 0.2 o]l A AA L} ToU 4k *Fo
overlapIDListo] A&Et}. overlaplDList: IoU Zko] UAIZtETE & 24 2 IoU 3t 9 Z=olt}, ofg 2
A7 HA A5 overlaplDList= shuke] Aol tha] o= AA 9 IoU 3k & g, ALE IoU @S A
o IoU %3 wlaste] Hoh IoU o] ulo]EFTt. overlapIDList®] Zol7} 0¢] ofyB g Zo|7} whetegr},
overlapIDList Zo]7} 0o]W HA Axp7} wrEdg oz gl n-28A ZH o)A ToU gho]l AAkd.

E 62 E wyo] o AAjde] wE JoU_matching ¢85S UEW= =Holt).

£ ORB_size_matching ORB(oriented FAST and rotated BRIEF) 7]¥F 5% njA & 3

ity = 6o AlE daE]E 32 ORB_size_matchingS A3ty n -1 2 n - 2 X7

ol A overlapIDList Zo]7} 0o]® IoU ko] IAZEY & A= w\‘:} gy mE oo g 28 IoU7) W
F A7 wiEel A FF Fd AAZE A" IDListd AAE *}%0}04 ORB "AS& Fssict.
overlapIDList2] Zo]7} 0°] olield IoU kol AARET & A7 F 7] o4 Jer==z O0RB A
overlapIDList®] RE Ao dis] St ORB w2 A4 7+ 5A& vaste] A FAAES AA ).
ORB &A] frAbdo] 0.38F A A7) LA tigh Hl&o] ALkdTh. vHl&o] 0.99F 1.1 Aleld A5 48 AA

= fAbgel 7P we AA BAs vlgel 0.991.1 Abolzk b YOLOZE ZAE A B 0.6 o
Aolw fabol BAR 277k e Amg AME BFHT. W ORB AAHEZE 0.3 vlRkel: YOLOZH 4
A4 FHET} 0.6 o4 ANE ARE AAR AN gk,

oA 24 dueFel A4S dSse U 289 & UL o= dgAT. @A ZaAd AA} o
A sege] AR AT A FH AA RHA A ZSo] AgEG. DA AT vt ol Agtd 7
A g F4 vhgel AE PuE duth (2519 A4 A5 HDPES AX JRE A AL A5
oh.

_11_



[0072]

[0073]

[0074]

[0075]

[0077]

[0078]

[0079]

SIHS31 10-2024-0141074

%72 ¥ ool O Axelo] e G4 /1w gelE 24 GnelZ DeepSORTE ol 3 Ak F5 A
7] =

T (@) 70HA Ty dolA AtE F4 dulE, = 7(b)E 704 ZEd2l DeepSORT, = 7(c)E 75HA
ZH QoA AtE 2 dunElE, & 7(d)E 75HA Z#H Y9 DeepSORT, & 7(e)= 80HA Z#Slol A AltA
)= 804 Z#H 919 DeepSORT, %= 7(g)= 95HA T SlolA Aotd F7 duelsd, =
7(h)E 95HA T2l DeepSORTS] A= 77+ Yehilitt,

B ool Axde] ME HAES Agete] Atsis G4 Tl FolE FAH IelE DeepSORT 4] FA

A% zpolE Awslit), 70, 75, 80, 95HA ZH A Al AetstE A 7)uk Ao & 2 28] Z 7} DeepSORT
Z o] &3 MU 37 ANE x 7o EAIEET. ActalE G 7RE ZolE F37 dag]E 3} DeepSORTE 70
q

A Z A Z4Z; Tracking ID 13 25 ste=d ol Auke] Ast o4 wal 45 dute] 7594 2
Al X847 Tracking ID= FL3HA FX % 7] wfFo]

k)
el
=2
R
[kl
)
el
oM,

Auke oA Q) o] ¢ Alofoll Al AtEbTh. 959 A oA Muto] thAl yERGIL AQEsh= g 7wk
ol F4 duelFe ol wdd Muto g Asa o Fddd F4 IDE AlFdri. W DeepSORTE
o2 A Mutow FHFslw A F2 DS FIF3T}F. DeepSORTE AL $XZE 7|Fo2 Y o8-S wehalx
gk, AQteE 4 7k elE 4 daugFe AAY 5AS VTR vY oFE st AnHo=m
SMDe] &HE Bt e} o] F2A o] W Htje e AS- Adss G 7Nk FolE FH daE]Fe] Aol
DeepSORTE 5 7}3kt}
ool Ay FXe =do] FAHALAE, AZEY TALA, H/EE YO TAHLA F ATEYY
oz FddE F vk, dE Eof, HAAdEdA AYE A 9 FH8AE, 041% B0, 22

m

MM, ZEZ, ALU(arithmetic logic unit), EV]F:J_ A& ZZAAM(digital signal processor), wlo]aZZ]
F €, FPGA(field programmable gate array), PLU(programmable logic unit), "lO|IARZEZZAMA, T HH
(instruction)& At THE F Ue thE ouwe x|} o], gt o] WHE AFH E= S 5F
AFHE ol gste 782 + A A A= d AAO0S) B A7 &G AA oA A== 5}

o] mZES] ofEeAlA S ? & - o, AT A= AZE oY APl e,
ul J =

)]

%
A, A%, =22, Ag 2 Agg A olgle]l HAYE fsted, HE FXA = st AFEHE
AvE AT YATE, Slg 7]E i okl A %}91 A& 7 2=, AP A B ol HE 84
(processing element) ®/HE= B4 F3o Ay Q4S5 I3 £ QS o 5 Uk, A2 Eof, A #H
= 5 MY ZEAA EE sy ZzAA s FEEHE X 4 k. ES, HE T2 A

(parallel processor)®t &2, T2 A7 4l (processing configuration)® 7}&3}c}.

AT EY A= HFEH ZZ 23 (computer program), ZE(code), W#H (instruction), T o5 F 3y o]A9]
F dom, d3te g2 FANESF A AAE FAINAY FHHOR Ee AFAHo=
(collectively) Ag] #AAZ g F dvf. AZTE9o Z/TE= dolEs, AY A oste] a4 gAY
g Ao WE w=E golEE A Y, oW §39 714, T8 2 (component), & Ax|, M
2 (virtual equipment), AFE #AF WA wE Ao FAE(embody)d & AT, AZTEOlE YEYZ
2 dAZ% AFEH A" Aol EabEo A, F4kE oz AFEAY AdE FE It AXEde] 9 fo]
= sy ol el HFE #5 Ut Ad o Qv

o s
=3 x3d

olr
N
N[l
=2
2

of
AAlefel e W2 gdd AFH FEs %‘3}04 —’F"%%’ —’F %ll‘c Z2ad HY
= 7Fe wiAlel 7152 5 3l = = g5, o
o wEow w
AAE I A" AEolAY HFH S
= 7% 712 wAe oo sE AT, %EJJ ﬂ’\i oL 1}71 g o] 9} e A7) w4 (magnetic media),
CD-ROM, DVD®} #Z2 3715 wA(optical media), HFFEZA tlx=ZA(floptical disk)?t & A7]-F wjA
(magneto-optical media), % F(ROM), H(RAM), EEH/\] Wy 53 2o Z2aw WS Agsta F3ss
A st=dlo] A7 23Er. TR W 04] o= Hutdelol ofef wbEojA= A T
ZIAlel REERE oyt QIEZHH S ARSSlA AFFECl s HPE 5 S e SR

1w flo o oft

4
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k1
N2
N

Algarithm 1 Tracking

1: for each bounding box do

2. result = loU_matchingl()

g if result == 1 then

4. detected object is identical to the object

with the highest loU among the objects
in the previous frame

5:  else
6: ORB_size_matching()
/. endif
8: end for
=5

Algorithm 2 loU_matching()

s ns frame number currently in use

: prev: previous frame number o be compared

. Framen @ nth frame

- overlaplDList: list of objects having loU values above the threshold

‘forprev=n—1ton—2do
for each bounding box of cbjects recognized in the Frameprev do calculates
loU valug
8: if loU value = 0.2 then
Q: the object is stored in overlaplDList
10: if lol value > maximum loU then
11: maximum loU = ol value
12: end if
13: end if
14:  end for
15:  if the length of overlaplDList is not O then
16: return the length of overlaplOList
17:  endif
18: end for
19:
202 return the length of overlaplDList

- Oy U1 g OO [ —
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Algorithm 3 ORB_size_matching!)

[: |DList: list of the objects that are currently being tracked
3

3¢ if the lenath of overlaplDList == 0 then

4r List = 1DList

b else

g:  List = gwerlaplDList

7ooend if

g

8. The input object and all of the abjects in the List are matched using ORB

10z

11:if the object with the highest similarity is recognized in the previous frame then
12: if similarity > 0.3 then

13 i = e e e e
14: if 0.8 <= ratic <= 1.1 then

i5: the input object is identical to the chject with tha highest matching accuracy
16: else

i7: if YOLQO's object detection accuracy >= 0.6 then
18: the input object is recognized as new object
19: end if

20: and if

21:  else

ge: if YOLO's abject detection accuracy >= 0.6 then
23: the input cbject is recognized as new object
24: end if

P8: end if

26: end if
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