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[Abstract]

This paper introduces a method for generating model images that can identify specific cylindrical
medicine containers in videos and investigates data collection techniques. Previous research had
separated object detection from specific object recognition, making it challenging to apply automated
image stitching. A significant issue was that the coordinate-based object detection method included
extraneous information from outside the object area during the image stitching process. To overcome
these challenges, this study applies the newly released YOLOV8 (You Only Look Once) segmentation
technique to vertically rotating pill bottles video and employs the ORB (Oriented FAST and Rotated
BRIEF) feature matching algorithm to automate model image generation. The research findings
demonstrate that applying segmentation techniques improves recognition accuracy when identifying
specific pill bottles. The model images created with the feature matching algorithm could accurately

identify the specific pill bottles.
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I. Introduction
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Optical Character Recognition),
detection), EAA i3] & ©|vlA] Hlo|H& &8st 4]
e Wos we At AE L ol

E4 A AEd wst =4 A4 AEAM=
two-stage  detector®] Fast-RCNN(Regions with
Convolutional Neural Networks), RCNN £9] wdu}k
one-stage detector?] YOLO 7|4t 2@u}o] AL v]woj
W2 AL7F AlRYE| It [7, 8]. YOLO #Flo] = HA]
A& bounding box AFEWIE ozl A LHIE]o]
(segmentation), 3D Q1415 HUHARI /d50] A
sHL 2= & 4 AL two-stage 7[WHo] RRAED Q1A
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II. Preliminaries

1. Related works
1.1 Object Detection
7BA| 71&(object detection)o]zt o]u]x] Ujo] 7] ¢
A1E E4(localization)stil 1 47(classification)& §-
ool ML Wit WaldS BB A WE |e
Aolate] 2AIot BR0] 2AIS SA0] APsH: L-stage
=
=3

AIE FAR O 2 ZIesk= 2-Stage HE7]

1.2. YOLOv8

YOLO(You Only Look Once)= HAE rTjst9]
Joseph Redmonit Ali FarhadiZb 7f&gion 201540
A" YOLO= &=0f /o] ool g3l wHz QY]
£ 24 =HH. o9 EAlH HAE2 /i £=9 A4
e Holral glon. Eolgt 2 vbrt v7 oleo] &
AlEQlon vb, v7, v8e £k VIS fIgh Fare|Eat 4l
A% 2204 Afolt glon] 7 mEle] ¢ aajol =7}
WHOR 23 .

H o= Ultralytics AP} 2023¥ 19 EA|sH
YOLOV8 ¥7lg Atgsllon], o] HiA2 S medH=
= Adsto] ZBAY] 2R/, AITHES] QA 5 &=t
=0} YOLOv8ES YOLOvhQ] opZ[gXE HORS SX|st
ulE.S ARSI} YOLOVSQ] CSPLayerg C2F R-&(27f

9] convolutiono] F& WA} BH=H)2 wWAste] QA A<t
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S YPAZCE E3 YOLOVSS ¥l d|ort gle
mz] gdg  ARRsle] oHAEUA
(objectness), E-&(classfication), ]H(regression) ¥}
He SYHOR At o] A B8 7t Al B
ejgrozn Belo] AuHel et g Jpustch

anchor-free

2.1 Feature Matching Algorithm

2.1.1 FAST(Features from Accelerated Segment
20068 9= A|Yy¥a]x] tfgto] Edward Rosteny}
[12]7} FAST(Features from
Accelerated Segment Test) &12]ZS AF|otslict.
FASTOM = 34 S8 IA(P) 280 167 Tz o]+
oAl d5 18 1 Y 9ol A&El= 1271(n=12)9] HA=

Tom Drummond

of §p717} Pt 24 QARE ol Y7L ojReR
2 Hojsin Ae] Hejg 3R Lt (1)
d, Iz <I,—t (darker)
Spoz =148 IL,—t<I,,<I,+t (similar) (1)
b, L+t<I,.; (brighter)

oF cIgatel U5 4o e WILEE 6
9] ternary HIE|2 1
ol Yetelel 211 4 o

H(P) = (c+ ¢)logy(c+ ¢) — clogy c — ¢logy €

where = |{p|K, is true}|

and ¢ = |{p|K, is false}|

(number of corners)

(number of non corners) (2)

H(P)— H(Py) — H(P;) — H(P,)

2.1.2 ORB(Oriented FAST and Rotated BRIEF)

ORB= EXA A& &412]Z£0 2 FAST, descriptorz
BRIEF(Binary Robust Independent Elementary
Features)g A-&5F ¥1ejFo|t} [3]. FASTY] AN A
2 F85b7] o) W wle} T 7t A2Z 0] 83 =
s b & ol S centroid = it
CentroidS #A-8cto] A7 YU(scale)2t &% (rotation)o]]

sl ol stetolEl 7RI (3)
mpq Z ':L'p qI m y b,q= {071}
zyeB
o (m m) (3)
moo’ Moo

0 = arctan(mg/mao)

ORB ¥118]%&-2 Descriptorz X145t BRIEFQ] 3]A A]
K Hato] 2AI2 sAst] 9lsh BRIEFS 83417 o
El= Bl AF= WOl r-BRIEF 212]5g A|QHct

2.2 Object Recognition using Feature Matching

Tholleb S5 3% 2A] oiet 214} U Alg 5]
918l choret defidat oiAleld uelsol H8Ew gk
ARe] 87} ofd 7 AR cigt Alo] Wagt 49
7] 14 gald welnh A 25 7|8 A nelse A
Dokt Who] £2 A1§H T ok ia
5 [7]& 2-stage 2EQI mask R-CNNz} Yoloact(You
only look at coefficients)Z Z-8sto] 7HA| Q1A U
segment %2 X1385199 17 RANSAC (RANdom SAmple
B2 5ol AR A Fsic

AR A A AR Y V14S Bed Al

m&"%

) ARl

Consensus) €1l

1= ]
[BlolA s SIFT Y252 59 S8L $4L A%
gou] Y5 MRS 54 A= 245 sl o]
A8 Agstol glo] A el SR oel 4

24 Q42 58402 o] slstol 2419 el
stol Qg Zheoiet AT RBES ol8a B 37
o u% 94K10}‘D:] AHA-]E]
ol Ak ol Azl
7Hee 852 FA02 27t) Bdlo] 1YY (ROL
2 Wy 2712 ekt &
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A £ Ol A2 o A o
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2 Ot e Atels
OV A1l S O 1 slel H’“‘ 4@5 49
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matching with TRansformers)s AFEE I =2 A=
£ Ha3lt} o] —"‘—E'Oﬂi\ih YOLOv72} Faster-RCNN-2- 0]
83lo] 7 M2 AEe1900 mAPS BRI, ¥
Ayt YOLOv7 87.7%, Faster-RCNNo] 85.4%0 =2

YOLOV7E AFE3LS T 459} QIAIE SHolA Aol
Erf= 712 o 4 9t EXIAM mjAlo g LoFTRE ,\}Q_
glom o] dne]Ee EzMAIO(Transformer)txS

ol gstel SRR FE WS Al et OIUIKI
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9ok SRR U1ge S8l shel Tl oo]
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III. The Proposed Scheme

w Ao g
Al pythono 2 7%,
stlon) 7R Q ’l. L

Aol olod o A % ;EO}oﬂq Image dataset 2
+ds] sl S 73 ool ORB €ilejEs &3
o] 2%1g] oFE o]u]x] go]E S-S stitching 3}0] 1L}
T oJu]x] Hol§ S A

Google9] Colab laboratory &H30]
BoIsich 21 Wi Z2A2E

HAEE & 7] 543 7KL it} A WA= =2
A HRE o NIHES £ 0 £59 T 7
7F QAEY] FFE FA] HAERM F SiMl= SAA
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[ Process
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[ Segmentation
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Segment analyze ]
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Image filtering ]

.

[ Stitching image extraction ]

[ ORB ][ Image stitching ]
[ Test ]

Fig. 1.

.

System process structure

Fig. 2. Yolov8 Pill bottle segmentation
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71 $sll &2told ﬂET(Slldlng Window) 7|"Ho =
3. ATHE
a+l §jolA BEZS %%H EA2
o}, oju]x] 2B oM AEH &
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=7 oFg AlY EAE 4] ofn)x] AEHo= A
22 olalFl2 Bl OIS 19 Bl oIl &
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<Fig 9. 471 % 2 Yol ualm N0z AEA

Fig. 3. Image Stitching Process

640 * 480
Query
Feature matching Image
640 * 480 b a8l
e

1
| —
: Detect Image
I
1

Fig. 4. pill bottle identification recognition test process

six—frame

Fig. 5. four-frame stitching (left),
stitching(right) feature matching result

IV. Result

opH A HIAE(Fig. 6)5 Boll 452 RAT = &
9] ZAIJof we} gho] Watsh= 7S & 4 Qloich 3A
ol Z|tjolHA FASHA A5t 4rQl 38.81) 146.3 A
oM a2 AAZI7] Holl &5 Tal Al oS
e BEo|th o] HE2 okFo| HA|gicty HHgh 4~
o}, 2kEetA|QHLaplacian) 41 A] 12% 59t 3)dsh=
FAollA 2]4gto] 2582 71530 2FEetAIet 2= 3]
A S50 JFs T Q7] IiZo] % 7'&5] 3l dst= o
AL= glojE] o|ulAX] & WHoM s = &

=
ohy mokElch g5t EXA ojRlA] EAIA OjAlgo] o
},

AST 23017 theo] £7120] 5] Al A
e 7R grers S A FREQAE) A9
A9l JgFg x| Qp=rh(Fig 3)

Fig. 6. Affine based image movement and rotation test
(left), Laplacian test result (right)
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Table 1. Recognition test result
1
sd s6 s8 sl2 s6_orb full_orb
fl 0.272 0.272 0.311 0.300 0.217 0.267 08
£2 0.304 0.304 0.304 0.304 0.272 0.264
Roatation | 13 0.315 0.197 0.315 0.315 0.324 0.248 0.6
. video-based
Video | g4 0.147 0.147 0.327 0.305 0.088 0.14 - e
04 segment-base:
f5 0.328 0.328 0.328 0.328 0.095 0.125
f6 0.095 0.105 0.168 0.246 0.010 0.109 - ’ =
f1 1.00 1.0 1.0 1.0 0.253 0.912 \\v‘ —
12 0.920 1.0 0.925 1.0 0.301 0.917 0
voLo v | 3 0.20 1.0 0.325 1.0 0.132 0.534 1 2 3 4 5 f6
Segement | £4 1.00 1.0 1.0 1.0 0.114 0.335
f5 0.532 1.0 0.532 1.0 0.132 0.15 f1 2 f3 4 f5 f6
d -
6 0460 | 1.0 0.55 1.0 0.08 obs baced 0267 0.264 0248 0.14 0125 0.109
segment-
£1-6 : video frame « 1 9} gment | o912 0917 | 0534 | 0335 0.15 0.08
sd~s12 : segment image * n7f| & stitching ¥ model data image R 0.645 0.653 0.286 0.195 0.025 -0.029

s6_orb: segment 67|15 ORBZ #41%F model data image
full_orb: segment ©|0]X]2 ORBZ & 9 st model data image

.s\ | 1 I.\ )]

 EEEFTEE

~ ISR T
full_orb ' W

Fig. 7. Created model images

Test Result

xylitol

—— Tobicom

g ‘ ‘ 5
| MN 'w |

Yai
oorx

Fig. 8. Four object Accuracy test graph

Fig. 9. Comparison between video—based and
segment—based query images

g 79} Table 12 77} th2 ¥hHog wdl o]ujx]| 2
JASE & accuracyS B|AESH Avo|r} s4¥E 62
2 S 7IEer 259 oFF AIHE g 485
=51 st w5 o|u]x]Fo]iL, s6_orbe ZAS 7|&E
o7 &9 s AIHE 671F olulx] AR I
(Fig. 3)8t= ARl & A/ 22 oJujx]o]ty, full_orbe
FgoIA AR 2 P2 A A/ 28 o]u]x]o]tt.
2A& A Hige] =g J4aE QAE9] x}o]
£ H|Wshk= s4~s129] HA QAQAES HOFS wf 4
0.2435, s6 0.2255, 8 0.2921, s12 0.29962.2 s12¢¥ 74
97} 7 Ag0] ECHL WU 4 9ict (Table 1). 3}
A9 AR S ool 229 48 LW O oFEd

EJAEO

ol

127§ ol’g2] oln|x|7t B as}| ffﬂfoﬂ ol 2e] St Al
ofo] A4 4 ok, 237 fizof A2 49 ojujxz 5

ZOFE QS AlWal & ol Wi o2 AE]AE o]n]x|Q] ol

O 10 = =
AlE % v|w3tch Table 22 A EH o]Ojx|oj|A] QHE9]

Al
A @9% accuracyo] FFE UlRILt. Table 29]
video-basedi= FgolIM FEol AT 1A Y
X y&2L 715208 2535t 5 gdl o|0]x|Q} H| w3l mo]
Q1A150] 1 segment-based= HAtoj|A] oFEo] QlAE]H
QIAlEl oFE O N|IHEE &3 So| Bd o]u|x|e} QI

N2 BlLgt oltt. 7} olulAlSe QIAlEY] WAE A
Hugke o) Hc) 0.4571] Ao} U S 4 9k,

il

ol 51 o] AAT oFEO| A IHUES F5E & EX
A RS K1sishe o] Aker} SRAFElS ojo|stY. G}K]
9 EUsHA SlolAl A siet o] ok HE BEo i
20| ST MEC] Asts] AlfsiH IAEQ

HALE 0.025(2AH7HA] oAt
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2} 0.142 3] BolRee 2 4 Ut 5 53 I5S
Apgo] HEeg kol7] YshE SRSl 59 A
wglo] gol REsho Ficke 22 nfshol st

Fig 9= 9% #}2 J9L 71502 HAEDS o &
A ) Aol A T QNS Wake Hojst ey
molc}. EAE AT} obE0] 2% A 4=0 G} yE

NErEsL FAsh] Hojxl BRo] Ko7} 93L&
oItk Aty Aol Wel 052-0.592 H £zot
Faiglol AEHE} 50% ol 71%0] ° 390 ¢
PPl ok ool ANFCET BT 4 ok
Deme) dlole] FAE AW =Fo] HolAl: BEE 9
S 49 oo Aol HolEE 2 4 9o ch
Awo] =290 tf2} o 580] 45512 9ick. Fig 8ol
2 2412 Holt of5e ol Ykl Ajaz Aske
oF 3% TR Alo] o3} SRR FAEY =Y 5 oFF
717} ohd o] ykak Aol 2lsh S4lo] Z& o] A
Ko YAl A|Ao] A2 oFEY] SRROIA QINEo] &
9ee L 4 9tk

ko -l> Jl){

\I-mo

)4

O}A| L

Fig 9t Table 32 HIAE =4 & 9AQl, AEAH
oFgel Q4 E2 ulmals 13 mojnl, AN <
ol 473t oF% 107je] ORB AEIH o
NerT g ulwgh Aujo|ct HAE At B ofEo)
A& oA Ao A=tE= 0.792, &4 0.345, -+ 0.593
olc}. 7 oFSu} th2 ofEm} g)£S RS o]
S 0] F|TiZke 0.240, &4k 0.048, "4t 0.1252 EF
oFEo0] opd OFE-S mjA] 1S wf OlAlE-S (.32 x| O
A, BN oFE-2 Ui o A4 QIAES] 0.3455 Hof
03 ool HEES J|%stn 9

sé—Agqu 7}7<1—lr__40 F
- ’ (o] (o] o= O m™uw 71
50| EPL oFgoletn AgE Al 2 mie] Aukg
RAAZT Qlrk. & YR AR S B8 OFES AlEdich

W2 A A0S BERISIZ 4 YA AEE 97
Qe st ghethd ARE WUS ¥ 4 olu A
N U5 WU AR 0] 20w Fat AT

Table 2. Accuracy comparison matrix between pill
bottle segments and their model images

A B C D E F G H | J
A 0370|0441 | 0127 0148 |0138 (0122 (0109 | 0121 |0122 | 0117
B 0.108 | 0376 | 0112 |0276 |0138 [0.116 [0.127 | 0105 | 0106 |0.111
C 0.115 | 0471 | 0605 [0471 [0154 0240 [0.140 | 0124 | 0133 | 0101
D |0112 [0152 [0126 [0.345 |0.729 |0.109 |0.156 [0.106 |0.127 |0.048
E 0.111 | 0130 | 0320 | 0330 |0.547 0123 |0.113 | 0107 | 0112 | 0092
F 0133 | 0362 | 0423 | 0442 0127 0766 |0.141 |0.108 | 0115 | 0096
G 0709 |0.740 |0.747 |0456 |0.148 0135 |0.792 |01 |0.117 | 0115
H 0111 (0144 0121 [0147 (0128 |0.706 |0.115 |0610 [0.136 |0.101
| 0103 | 0322 | 0474 | 0433 |0.124 0129 |0.103 | 0107 | 0762 | 0093
J 0.110 | 0130 | 0417 | 0436 |0.125 0115 |0.123 | 0.097 | 0119 | 0760

Fig. 10. Pill bottle stitching result

V. Conclusions
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