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d. Keypoint descriptor
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4.2 Distance and Angle Filter 213 A3}

4.2.1 Distance Filter 213 23}

HA Ao HYIE JAS T|=o R 579 AA 22 Planetb,

o AZEYLh AL JERAoT A
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Sushi, Twosome place, OST, YBM 3t

oM FFE ol

Distance filter
) ] Filter false  Filter false
ASIFT  Distance filter 0|8 | QA= ) o
=24 negative positive
AE HA=E ds = | MAE
rate rate
Planetb 764 527 68.98% 8.90% 2.88%
Sushi 693 407 58.73% 12.38% 2.45%
Twosome 713 450 63.11% 10.80% 0.98%
OSsT 846 663 78.37% 19.08% 7.08%
YBM 916 812 88.65% 2.38% 2.40%
Average 786.4 5718 72.71% 11.35% 3.25%
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AZEY A9Y v&S vERdY 34 3 Zxd HE A9t ¢
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ASIFT ASIFT with Distance filter
True Positive False Positive True Positive False Positive
==l
Rate Rate Rate Rate
Planetb 100.00% 100.00% 91.10% 2.88%
Sushi 100.00% 100.00% 87.62% 2.45%
Twosome 100.00% 100.00% 89.20% 0.98%
OST 100.00% 99.76% 80.92% 7.08%
YBM 100.00% 100.00% 97.62% 2.40%
Average 100.00% 99.95% 88.65% 3.25%
[ 4.2 ZYY ZHHHZE ASIFT 2F ASIFT with Distance filter 45 H|u]
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A&t Ale & AUtk

A A ASIFT ¢} distance filters &7 AF8-$F A ¥} True Positive Rate”7} d

2

9t 71Eo 100% oA 88.65%C % 11.35%7}% Wo R

39 ’
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ASIFT  Distance filter 0|2 | QA= . .
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AE HAH ¥=E = | A=
rate rate
NHBank 837 527 83.15% 26.38% 251%
Gongcha 836 407 86.12% 39.63% 2.03%
Hakoya 808 450 76.49% 11.46% 2.48%
Orange 823 663 78.49% 14.08% 6.41%
Apgujung 735 812 66.80% 10.25% 3.31%
Average 807.8 634.2 78.51% 19.34% 3.37%
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ASIFT ASIFT with Distance filter
- True Positive False Positive True Positive False Positive
Rate Rate Rate Rate
NHBank 100.00% 100.00% 73.62% 251%
Gongcha 100.00% 100.00% 60.37% 2.03%
Hakoya 100.00% 100.00% 88.54% 2.48%
Orange 100.00% 95.92% 85.92% 6.41%
Apgujung 100.00% 97.22% 89.75% 3.31%
Average 100.00% 98.63% 80.66% 3.37%
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Angle filter
- Distance filter Angle filterZ} Angle filter Angle filter
RUE H7Ast @ HE MA HlE 7t MA
Planetb 22 22 100.00% 4
Sushi 17 17 100.00%

Twosome 7 7 100.00% 14
OSsT 60 60 100.00% 3
YBM 22 22 100.00% 2

Average 256 256 100.00% 4.6

[ 4.5 Z4d ZHHAZE Angle filter 45 EH7H

FHA o= distance filterS =33 Ground truth A 274 = frame2] 7

7} Yehgd 9z AlAA Dol angle filter7F o] 2 2 Ay A A=A

>

i

oF 4= k. o]= E&A angle filter?] #|A v]SS B angle filters

£ distances E33 @ E=H AFE A A

td

npA e o= Ground truth A A ZE ook s} angle filterol A 21 A%
frame®] 3 yeEhdY o=
A= dds2 Adsty] "ol A7= dor HAA HE Eo] oty
357 B

Local object update "2 9] A HES 9elA ASIFT

angle filter<-#l| 7} & EoF 2pA|7}F o] /)3

N

O O 71 v

a7] w &<l angle filtero]l A o= A% 73k WA o
FAGAY Bk e AE Adss Bol AAs

Al g

42 M 21} gl



[22 4. 2 Angle filter0jA| X|AHE Ground truth AFEl Of &[]

ASIFT ASIFT with Proposed Filter

2o True Positive False Positive True Positive False Positive
Rate Rate Rate Rate
Planetb 100.00% 100.00% 89.41% 0.00%
Sushi 100.00% 100.00% 87.62% 0.00%
Twosome 100.00% 100.00% 84.32% 0.00%
OosT 100.00% 99.76% 78.95% 0.00%
YBM 100.00% 100.00% 95.24% 0.00%
Average 100.00% 99.95% 86.49% 0.00%
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B °YE  NAS o ¥E  mMAHE | 2% A
NHBank 21 21 100.00% 20
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Apgujung 25 24 96.00% 3
Average 27.6 26.2 94.93% 12
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ASIFT ASIFT with Proposed Filter
- True Positive  False Positive True Positive False Positive

Rate Rate Rate Rate
NHBank 100.00% 100.00% 61.35% 0.00%
Gongcha 100.00% 100.00% 56.10% 0.00%
Hakoya 100.00% 100.00% 84.90% 0.00%
Orange 100.00% 95.92% 69.72% 0.70%
Apgujung 100.00% 97.22% 88.52% 0.13%
Average 100.00% 98.63% 74.03% 0.17%
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4.3 Local object update 2] H= 23 A}

Local object update W22l Al HEL 7]1E2 frameollA] HEH W
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Local Object Update Zj A=

23 MEsE A= | MEE 988 MNMEdE MES
Planetb 20 90.00% 80.00%

Sushi 27 92.59% 71.05%
Twosome 42 92.86% 93.33%

OoSsT 32 96.88% 100.00%

YBM 6 100.00% 100.00%
Average 254 93.70% 86.99%
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proposed filterS AF8-3t ASIFT HgEoA 1t HEo] dojuA] I+

Ao 86.99% AL AMAZEo] A=k Z+ AHAE AEE local object
update A ZE WAE o]kl Hat 93.70%2 A ZEol A Fert
Local Object Update XjZ4ZE #|Cf A% HS$
ASIFT with Filter Local object update X A=
= Ao A HEF Ao A HES St
Planetb 106 192 81.13%
Sushi 168 176 4.76%
Twosome 98 142 44.90%
OSsT 50 150 200.00%
YBM 66 84 27.27%
Average 97.6 148.8 52.46%
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Local Object Update Zj =
23 MEE A | MPE 988 M= ME8E
NHBank 41 95.12% 65.08%
Gongcha 48 97.92% 66.67%
Hakoya 22 95.45% 75.86%
Orange 10 90.00% 75.86%
Apgujung 23 95.65% 82.14%
Average 288 95.83% 61.28%

[E 4.11 M2CY 1S ZPHZAEZE Local object update ZjAd= Hs5 H7H

% 4113 AEY 7Y Gl s 1k A=Al Local object update

AHAE AR Aok M) 1779 T80l ET7F W2 ddelM &
FHNZ] Wl HE:ol FgskA @2 B57F ol B AHE AETL
AT 1Y AHE AREES FHolRl=d o= ol ZEldelM A%

ARl b e Ayt Slojok mAHE Al AHE Al7F Hed AA =

REoR A%He AEO] olFol A e A Q] Weltt

Local Object Update ZjZ4 & %=|Cf AL HES
ASIFT with Filter Local object update X A=
= o A dEF o AL HEF St
NHBank 31 117 277.42%
Gongcha 46 136 195.65%
Hakoya 49 183 273.47%
Orange 70 95 35.71%
Apgujung 159 234 47.17%
Average 71 150 115.49%

[E 4. 12 M2C|YTY ZHEHE Local object update A& x| AL HE]
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4.4 Proposed Algorithm A3 A3}

Ao ALgH AE g4l ol Distance and Angle filter2} Local object

update =S BF AHES AdE ofd el yERhIHh

Overall
Previous Proposed
) ASIFT with Proposed
ASIFT with ] )
ASIFT ) filter and Local Object
Proposed filter
Update A=
=gl
True False True False True False
Positive Positive | Positive Positive Positive Positive
Rate Rate Rate Rate Rate Rate
Planetb 100.00% 100.00% | 89.41% 0.00% 96.61% 0.00%
Sushi 100.00% 100.00% | 87.62%  0.00% 94.14% 0.00%
Twosome | 100.00% 100.00% | 84.32%  0.00% 97.21% 0.00%
OST 100.00%  99.76% | 7895% 0.00% 99.34% 0.00%
YBM 100.00% 100.00% | 95.24% 0.00% 100.00% 0.00%
Average 100.00%  99.95% | 86.49% 0.00% 96.72% 0.00%

[ 4.13 ZYY 7HEZHE Overall ZaH

T oA A Al WA Dol 7]E ASIFTH AMEES 499 true
positive rate$} false positive rates UEFUISITE olE Fa R 7]

ASIFTTE A1831918 woli 22 Zeoly ag AEAea Q14
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T AUTh
A A A3 v HA Gofl= ASIFTS} proposed filter?] Distance and
Angle filters AFg-3to] A& 35 Yepdth o] gte X9 filtering=

&3l =FotAl false positiveE AASNSS & & Atk Sk AA

EN
el
2
X
il
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filtering 772 22 <138} true positive’= HHA o7 7]E 100%

HEoNA 86.49%= 7HAadt S & 4 QUth

o
.Y

Ha A3 wpxuk Fof A= ASIFTE poposed filtere} local object
update A= WA S o] goto] AT AFHE Uekhl v o] E F 3l
local object update 7=

positive &S S7F AIASS & & 4 Stk o]E F3 proposed filter
¢k ASIFTRE ARGA] 86.49%° HAEES 7MY dudlse Fd4o=
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Overall

Previous Proposed
) ASIFT with Proposed
ASIFT with ] )
ASIFT i filter and Local Object
Proposed filter
Update A=
=l
True False True False True False
Positive Positive | Positive Positive Positive Positive
Rate Rate Rate Rate Rate Rate
NHBank 100.00%  100.00% | 61.35%  0.00% 82.21% 0.00%
Gongcha | 100.00% 100.00% | 56.10% 0.00% 84.15% 0.00%
Hakoya 100.00% 100.00% | 84.90% 0.00% 93.75% 0.00%
Orange 100.00%  95.92% | 69.72% 0.70% 80.28% 0.70%
Apgujung | 100.00%  97.22% | 88.52% 0.13% 97.54% 0.13%
Average 100.00%  98.63% | 74.03% 0.17% 88.84% 0.17%
[E 4. 14 M2Ce 7S Z2tTtAHZE Overall Z1}]
E 4Ue AEddTY EE s o835kl ASIFTS Proposed
Algorithms ARE-SH A3E yehdl ok ddey Aol vz =

1]

=

ASIFTRF o] 831312 ul false positive”} 100%¢°] &Hlsle] RE g
el 7ha zgkthar @123k dlof Bl filteringS =3l false positiveS 3
o 0.17%7F7ke] QI filtering .2 Q13 wolzl true positive 2 3E
local object update A7 E= ©]-&sto] 7I& Ha 74.03%°l A4 Ht 88.84%
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Abstract

A Study on Accuracy Improvement
for Object Detection with ASIFT

Obiject detection using local features is widely used because of the advantage of
local features. SIFT, a well-known local feature, achieves better performance than o
other local feature detectors, but, it suffers from degraded accuracy in affine object
detection. Affine SIFT (ASIFT) overcomes SIFT and achieves fully affine invariant
SIFT. To guarantee fully affine invariant SIFT, ASIFT uses affine parameters to
create many affine images.

In this research, an ASIFT algorithm is used for object detection in real-life video
streams. A good matched threshold is used before extracting homography to reduce
false matched keypoints and false detected objects. Furthermore, local object update
detection, distance and angle filter are proposed. Local object update is used for

decreasing the undetected rate by redetecting the previous detected object on an



undetected frame. Distance and angle filter is used to decrease the false object
detection rate. The proposed method keeps the false positive rate to almost 0% and
the true positive detection rate near 90%, better than a previous ASIFT detection

algorithm.

Keywords : SIFT, ASIFT, Object detection

Student Number : 2013-20857
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