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2.2 	Chen	°	Yuilleǘ Detecting	and	Reading	Text	in	Natural	Scenes	
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2.3 	Loukaǘ	License	Plate	Detection	Using	AdaBoost	
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2.4 	Real-Time	License	Plate	Recognition	on	an	Embedded	DSP-Platform		
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ś�ƈ
ɔŨà &Ȍs EOH《Ħ�	

	
ʏɼɕàʪR
ɛ《Ħià&
ǜê) k2ƀ¬ȥɍ
k1ƀ¬ŶŽiàĲEǑ�	
	
dominant	orientation	feature:	

	
	
	



symmetry	features:		

	
	
âˁɁų
GǑ EOHȌs《Ħ
£30ĩïǘŦŘđ�250ĝƢʷȬ	�Ý$
ĎȺ
Īĩ×ǘɁǎ�¡Ñ
ɔŨî EOH《ĦEǑ¾�rƜÚǘĒǑ�
#�Ī&ĩ×ǘť
Ǝ�Ŀ3
EOH《ĦŶǭĩ×ǘ《Ħ
£3Ǒ)ÒǭǈBǘƚƶ�	
	
	

2.4.2	Post-processing	ʘr	
	
ÎǏ�®ªɲǇǘɓÒ�Ç
GǑ& non-maximum	suppressionŭƱ
ʋŎ
confidence	valueżÔǘ�Ç2ɁʁȔƚƶ|ǘ�Ç�	
	

2.4.3	Trackerʘr	
	
� Kalman	trackerɃŧ©|&ȌȜ�
Tracker�ɅǑ)źŬĎ�ʼƶªĝɲǇ¾
ɉʽ«ʷǘć�ǘ@ȣ
ǂ«îƚƶµǘŠȎȸºʮà¾àǘ�Çf
ʁƔ:Ʃʞ

ŬńŞŧĝ½ǅĮ�¡Ñ
trackerêÛǽrȆƤ˂#ŽĩÔǘĈ��Ø�½ĿǪ�	
	

	
	



3.		R.	F.	Prates,	G.	Cámara-Chávez,	William	R.	Schwartz2,	and	D.	
Menotti,	Brazilian	License	Plate	Detection	Using	Histogram	of	
Oriented	Gradients	and	Sliding	Windows		
	
¾ʁȅɔŨ�
EȤî DalalşpǘǑ),Bƚƶǘ HOGȄƱĒǑ|āɄɲǇƚƶȌ
Ȝ��
âǎ&Ô) 98%ǘ recall
Ô) 78%ǘ precision�	
	
ŧBƵǲɆ�½�	

	
	
�ɅȄƱƵǲ�	

1. ½XɃrĺȷċ� cell
ê)ƨ� cell
£3ɎȄĪ|ĝƀ¬ƙĔǘǛŭ½
�HOG	�	

	
GǑ 1ȟ SobelȄÚĪ| x�yŭ¬�ǘƙĔ�	

	
	
śǠɎȄ magnitude� orientation�	

	
		

2. �&GĪ《Ħ��[、ğĔ�êƩĔǘĤ²
ŽťǘõʘêƩĔƢɈ�
�normalization	ê)×ǘɁǎŶĭɅǘ�	

	
CellsɃȔĺ block
ê)ƨ� blockʂȾƢɈ�ŢE�BlockŶʞ�ǘ
Ŀ3
� cell£3ù)Ò� block
ȺĪ�ªǘ normalization�ż«ƨ� cellǘŞʆǽ
�1Ŀ0ùǘĿŽ¾ detection	window�ǘ blockǘĿŽ componentsĿȔĺǘ
¬ʟ�	
	
ʁʝ
�&ťǌ
ʋŎ L1-normE�Ƣt�ǘŭƱ�	



	
vŶ�Țà block�ĿŽ cellǘǛŭ½¬ʟ�	
ʏĉ#:GǑ˃ūqŦ
Ț�ĬǘXȍǀź˃ǘƆʞ�	
	

3. GǑ magnitude� orientation
ñ£3ƌʑpƀ¬ƙĔǛŭ½��
Œ、
orientationŤ|�ªǘ bin�
magnitudeE�Ɔʞ
¾ DalalǘɔŨ�
�&
GĪ/)�� bin!ʨǘ orientation£3ȺĪź×ǘrȆ
Ŀ3:îƨ�Xȍ
ǀŤ|�� bin�
Ɔʞ�î1ǘ magnitudeŒ、1ǘ orientation|��ǜʗ
binǘɫǫŒƩHrʚ�	

	
4. �&ƚƶp�ªòĔǘɲǇ
êƨǺ½ǅ
ƌʑòĔ�ªǘʠÛÉ�	
	
5. ê)ʠÛÉ�ǘƨö
GǑ»àÔïǘǷ 
3»àǘƤʥ
ş�p HOG《
Ħ
ʉ|ɑȓ×ǘrȆµ��¾ʁȅɔŨ�
GǑǘŶȒĲǘ SVM	ʂȾƚ
ƶ�	
	

4. openALPRȌȜĿGǑǘ LBP《Ħ	
	
LBP�local	binary	pattern	#Ŷǭ《Ħ¬ʟ�1Ŷʁ�ɎȄǘ�	

1. îŧ�ƚƶǷ rĺ cells�HØ
16*16		
	
2. ê)ƨ� cell�ǘƨ�Xȍ
îÞ�Þǘ 8�ǜʗXȍǀǜƩɶ�ȷ�ĬXȍ
ǀǘRÔ)ʗ÷ǘ
th 0
�!th 1�ʁƔ
ƨ�XȍǀñŽ& 1� 8@(
ʂ}ŦÛ�	

	
	

	
	

	
3. êƨ� cell
ɎȄǛŭ½
�ƨǭ 8@(ʂ}ŦÛǘʽǌ�ʁ�Ǜŭ½£3ǝ
VŶ 256ȟǘ《Ħ¬ʟ�	

	
4. £3ʋŎĲ¿ normalize	histogram�ŭƱȆ> HOG《Ħǘ normalization�	
	



5. îƚƶǷ �ĿŽ cellǘǛŭ½ʄśɦƈ
E�ŧ�ƚƶǷ ǘ《Ħ¬ʟ�	
	
ȺĪǘ《Ħ¬ʟ£3GǑ SVMļc1ƄµÝ$ȄƱʂȾrȆ�	
	
ǭâǑǘŃøŶîĿŽ uniform	pattern�ØƎ� local	binary	patternȰÒ¢Ž 2�
0-1ļ 1-0ǘ��
HØ 00010000	r�Ȇ�ʁƔ
£3îƨ� cellǘ《Ħ¬ʟǘ
ʥĔ0 256ȟlð| 59ȟ�	
	
LBP《Ħ�ɅǑ),Ȭɘ{�ȑǏrƍ�openALPRǘĘ�ȤɌʜ|
Haar� LBPʵĉ
ǜ>��{¾) LBPźĮ*
《{Ŷ¾*ƯŽƷǀŦÎǏµǘû]ěɕÏ��
Haar£ȫȚpǖīź×*ǘșƎ
?Ŷ HaarǘɑȓűʨĩĹ�¡Ñ
LBPdŽ¾Ŀ
Žǘ�Ʉ�ʙȫüEĪĩ×ǘ《Ĳ
�X*c1ƚƶµ
¢ȫEǑ¾ˆǗɲǇ��	
	

5. Jiri	Matas,	Karel	Zimmermann,	Unconstrained	Licence	Plate	and	
Text	Localization	and	Recognition.	

	
ɛŭƱ¾«ƈɃǰ�MSER�Maximally	Stable	Extremal	Region	ŭƱ�ɛŭƱɃɏ�Ŷ
ɎȄƄɉɊ�żŽɨǘǀƚƶµ!�	
	
MSERŶ½ǅ�ǘXȍƋR�Ç
�ɛ�ÇǘĿŽXȍRÁƩ1ǘÑɹǔÔ
�MSER+	
ļȤɛ�ÇǘĿŽXȍRÁƩ1ǘÑɹǔï�MSER-	�MSER《Ħê[
、��dŽ��Ĳ�	
	
ëŇMSERǘȒĲűʨȄƱØ��	

	

c�
I	is	the	image	and	R,	R		are	set	of	current	extremal	regions	(appropriate	to	the	
threshold	T)	and	set	of	CSER	(subset	of	extremal	regions),	respectively.		
	



Ň|&½X�ĿŽǘMSER«
ʁʝ3ǗēˆÛǘɲǇ�H
/ȗØCà@ɲǇ
c
1ȆÅǘɲǇ(R�«£ȫʴɅ�ȵƈɺ|ǗēˆÛǘťƎ	�	
	

	
	
£3ǝ|
ɲǇƃɱŶÃMSER+
ȥ1ʝʷǘÛǽŶMSER-�Ŀ3Ļ4ëŇǘŶ
�ɶÔǘMSER+
�®ȔɶïǘMSER-�ªű
Ļ4}àȌsɈt
ƈʂƤȁ
ʋɲǇ�	
1	MSER-Ôïǜɾ	
2	MSER-ǘ�ǀm"¾ƇȒ��ƫČŭ¬ǘ		
3	MSER+ǘ˃Ĕ�MSER-˃ĔǘČÁRǜɾ	
4	MSER+Ȱð�®& 3�MSER-	
	
ʁƔȁʋpƈǘMSER+ñŶɲǇ�Ç
ȥMSER-�Ç£3E�ɲǇÛǽr�ǘșƎ�
Ŀ3MSERŭƱŶʵĉ˃ťǘ�	
	

6. )ƹƴǘǨÌɔŨ�ȯǂǍÊ�ǘɲǇà@�Ûǽr�ŭ
ƱǘǦǴ�	

	
ʁȅɔŨǘǾ�ǺGǑ&ȇà@�Ȉǩà@��ʬƦ
Ȕ©&ÒǭŭƱ
âǎ&ɲǇ

à@�ʏɼɲǇȇà@
ɲǇPʋ�Çî0½Xf8Òǘ�Ç�LÜĎǶǎpƈ�ʏ

ɼɲǇȈǩà@
ɲǇ¾½X�ǘ@ȣîĪ|ź�kǩǘà@
ȥ�ȇà@«ƥǕ�

ƈǘ<ɲǇ�Ç#îɃ�ʯ�		
	
ɲǇà@ȄƱǘŧBıɭȃʆØ�:	
�1	zǑ�ÇǐʥȄƱƬĪ(R½X�ĿŽǘʄʏ�Ç
ĎzǑ˃ĔʪRʂȾȁʋ

xʯřɼ˃°ɼǤǘċņ�Ç�		



	
	
�2	ê½�ĿŽ˃Ĕʊ©ǘʄʏ�ÇʂȾƫČȨȆ
�ʯƟȐƩ�ʷǯ�ƙĔæĔɧ
pʪRȸºǘȨȆ�Ç
ʁƔLǕ�ƈǘƨ�ȨȆ�ÇñE��ɲǇPʋ�Ç
ȇ

à@ʬƦÎǏßƪ�	yà��ÇƫČǜa�£3Ȩ��Ȇ	ǘktaȌØ��	
	

	
	
ƫČȨȆȄƱØ��	
ɸ]�˃Ĕʊ©ǘʄʏ�ÇŦȔ a1,	a2,	...,	am		
ɸp�ȷċ�ʄʏÇƫČȨȆ	
ȄƱ�	

1. ɞ](RƙĔ½X�ĿŽ˃Ĕʊ©ǘʄʏ�Ç
îÞ4Œ、�ÇýɹȢƫČÂ
ƒ0ï|ÔǘʹĐŚsĪ| b1,	b2,	…,	bm�	

2. 0 i=1ĘÙ
ŒʹĐ�Ī�ʄʏ�Ç bi�		
3. ȷɛ�Ç biĀȘƒɒýļ¥ʗɾ�Çǘƒ¦
t i++
ɳ¸ 2�	�	
4. îɛ�Ç bi	E��ƫČ�ÇȨȆǘÕ�Ç
wÙ�ƣȨȆ�ÇǘùĲʲ©�

bi	ǘùĲʲ©
ĘÙ�ɹǘɎȄ�	�	
5. ¾	bi	ǘ¥JŇëǾ�ƽɩƫČǜaktǘǜa¥ʗś�Ç	bj�	�	
6. ȷŇ| bj
tƒɒ× bi° bjʗśaȌ
©Ď��Ç bi	=bi	�bj
ʞŬɎȄ bi	ǘ
ùĲʲ©
ɳ¸	5�	ȷŇ�| bj	
t i++
ɳ¸ 2
ĘÙʒ���ƫČ�ÇȨ
Ȇ�	�	

�

�



���ÇǘĄʋɈtØ���

	
	
ʁʝʋŎǘŶɶ�åƉǘʪRȸº
�&�ňǞǘɲǇɜx�ȥʋ]ǘʵɲǇ�Ç£

3¾Ȉǩà@űɃȲĚ�	
	
�3	ɲǇ�ÇȈǩà@�	
	
êƨ�ɲǇPʋ�Ç
	
1	zǑcƙĔĢİ《Ħr�Ī|ɲǇȈǩǘ��ɹǔ�	
ĜɦɲǇ��ɹǔ�ǩàǘ�Ʌ¹ȍŶpǮɲ�ɹǘïɲǇ�êɛPʋ�ÇʂȾƫČ

ƙĔ��(R��ČƼ�φ3�ĢİÝȮȩ!«Ī| b	½X�êɛ(R½XʂȾʍ
ȾƫČńŞ
Ň|ĜɦåĔɮ�ǘȾŦR
#ñŇ|&ÔïɲǇǘ+śǀ�	
dBâǎű
£30�¬�ńŞ
ġˀƠŇ|ġ~Ⱦǘ	2/3	ʀÔ)~ńŞȾǘű
P
WơńŞɏàc��+śǀ
xřƣȾ�ʷǘĿŽ�Ç�	
	

	
	
2	ê��ʘrģȵÚ½XʂȾ	HSV	ȵģ�ŗ	
Ļ¼ɲǇ�®&·ǭ�ªǘʚȵŭƘ
r{�ȼēǗÛ(3�ȃǰ�ȼǇ)�）ēˆÛ
(）Ǉ)�ǗēˆÛ(ǗǇ)°ˆēǗÛ(ˆǇ)�	EȤʏɼƑʩŨǋ
Ī|ʁ*ʿȵǘ HSV
rʟǘrăȸº�	
	

	
	
¾ëŇɲǇý¥ɹǔű
Ļ43Pʋ�Çǘ˃ĔE�ƒĔvėČǱǷ �	ɕPʋ�Ç
˃Ĕ�	H
åĔ�	W
ǩàý¥ɹǔɼǲØ��	

1. ġW	≤	H*6ű
�ǑgǩàɲǇǘý¥ɹǔ
�Pʋ�Ç�ɲǇǘȈǩà@@
ȣ
¢ʺ3ŧ�Pʋ�ÇE�Ƿ yŪpɲǇǘǭȆ�£�	



2. ġW	>	H*6ű
Œ、åĔ�	H*6
˃Ĕ�	H	ǘǷ ƫČǱ�ńŞPʋ�Ç
ʏ
ɼǷ ČǱŇ|ƨǭʚȵŭƘƝǌRżÔǘǷ @ȣ
ƩɶʁmǭɲǇʚȵǘ

ƝǌƋR
żȖ�ƝǌƋRżÔʚȵE�ɲǇǭȆ
ȥɛƋRʚȵêĒǘǷ 

�Ç��ɲǇǘȈǩà@@ȣ�		
3. Ď�ɕà�żïʚȵƝǌʪR
ȷġ~ƋRʚȵƝǌRï)żïʚȵƝǌʪ
R
tɏ�ɛ�ÇƯŽɲǇ
ɛ�Ç�<ɲǇ�	

	
âˁɁų
ɛɲǇƚƶ°à@ŭƱdŽĩ×ǘâűĲ
�à@kǩǌ˃
�«ʷǘɲ

ǇÛǽr�ł�&ȴ×ǘÈǧ��ɩ!Î¾)¾à@ʬƦɼ«Ǖ�&*<ɲǇ�Ç

ƯŽɃ�ʯ�		
	

7. ĘƻȌȜ EasyPR�Ǒ|ǘĢİÝŭƱ�ʿȵà@Ʊ�	
	

7.1	GǑ SobelëŇÄǛɹȢ	
	
Plate	DetectionǘĳƵǲØ��	

	
	
PlateLocateñŶƩɶaʤǘɲǇà@
ƵǲØ��	

1. ˃ūƞȉ
�ʯċņφÍ
�ɹȢƚƶȄƱVkÏ�	
˃ūƞȉ�ǘ�ħ#:ȚșƎĆƈųŷǘ���Žǘ½ǅ
˃ūƞȉ�ħɼ˃ļɼ

A
ɲǇʙůƱà@�¹ƣ
˃ūƞȉǘ�ħŰ�áɼ˃
#�ȫɼA�EȤê)ɾ

�ĝ½ǅȘɼƶə«ĪpǘȠ©à@ǌż˃ǘR� 5�	



	
2. ƿĔ��OpenCV	SobelɽȄ¢ȫEǑ¾ƿĔ½X�		
	
3. ʂȾ SobelɽȄ
Ī|ʬƫČŭ¬ìŦ�Ǒ)ÄǛɹȢƚƶ�ǒ)ɲÚ~ǻ
ċņĲǘƫČɹȢɶÒ
ʁʝ¢êƫČŭ¬Ƭì
Ī|ÄǛɹȢ	�	

	
4. (R�	
	
5. ʦŢE
ǚǘŶîɲǇÛǽ�Çʄśĺ�ʄʏÇ
3K�ɴĕ�	
	
ʦŢEñŶê½XZȮȩ
gȭȽ
ʦŢEǘșƎȳŶ£3îɓÒʶɾǘ½Ãǜ

ʄĺ��ůǶɦǘʄʏÇ�	
	
c�
EȤŝȹǣĢƞƊǘåĔÔ)ǿ) 17
˃Ĕȳ� 3�¹��¼ɲǇŽ�
《ǀ
ñŶɁǪÆĂǘÛƧ�¥ɹǜʗǘÛǽɫǫʃÔ)c1ǜʗÛǽ!ʨǘɫ

ǫ�ØƎåĔɕȣ�ÓÔ
ýɹǘÛǽ�¥ɹǘÛǽ:ŪĘ�	
	

	
	
åĔɼÔ#Ŷ�×ǘ
¹�Þ:ìȱʦŢEʄś�ɛʄśǘʘr
HØ�½ǘĵ

j�	
	

	
	
	



�½Ŷ©ʊåĔ�ǘșƎ�	
	

	
	
6. Ƭɴĕ�OpenCV	qŦ	findContours	�îʄʏÇǘÑº�Ǔpƈ
3KĢĺÑ
śǣĢ�RotatedRect	�	

	
7. ȁʋ�êɴĕƬżïÑśǣĢ
ǂ«ˁɖ
�ƽɩƇ5ǘƸƮ�	
	
òéyŪ�	
�¼ɲǇǘȳÔïŶ 440mm*140mm
ʷǯ� 440*140
å˃Ʃ� 3.14�	
	
GǑØ�ŭƱy	ŪǣĢŶŶɲǇ:	
1	ɕǸ�Uÿǌ	error
ƖŘʁ�UÿǌɎȄżÔ°żïǘå˃Ʃ	rmax�rmin�
yŪǣĢǘ	r	Ŷƽɩ¾	rmax�rmin	!ʨ�	
2	ɕà�ʷǯżÔR	max	�ʷǯżïR	min�yŪǣĢǘʷǯ	area	Ŷ¾	max	
�	min	!ʨ�	
3���Ƈ5ĭʺªűƽɩ
6C��ƽɩʙ2Ɂʁ�ŶɲǇ�	
	
òéȁʋ«ǘșƎ�	

	



	
8. ɋĔyŪ�Ůɳ�ňSũɋĔÔ)ʪR(ØƢɡ	30	Ĕ)ǘǣĢȲĚ�D�ǘǣĢ
ʂȾīïǘŮɳ
GcƫČ�	ż«Ī|&Ø���ǣĢ�	

	
9. Ȝòé�EȤGǑ& 136*36�	

	
	
ŧ�ɼǲƵǲ½ɁǪØ��	

	
	
	

7.2	ʿȵà@�UũŅƢ	
	
7.1ȶ/ȗǘ SobelƱżÔǘʧʾ¾)ʷêÄǛɹȢ+ʣǘĵj�
ůƱkǩà@ɲ
Ǉ�	



	
	
ØƎîʿȵà@�	Sobel	à@�3ș©ǘɚ
£3GɲǇǘà@kǩǌ0	75%��|	
94%�		
	
ʁʝʋŎGǑ HSVƞÅ
ê)ʿȵyŪƩɶǛɇ
HØȼȵǘyŪ�	
	

	
	
ʿȵà@ǘßŧɼǲØ��	
	
ǾƤ,î½Xǘʿȵǵʨ0	RGB	ɳ�	HSV
ǒ)[、ǘĤ²
ê)½XGǑǛŭ½Á
ɀʂȾʼÎǏ�	
	
Ǿ(Ƥ
IƠʒ�½XǘĿŽXȍ
ġ	H	RȻ¾	200-280	�ȼȵ	
�	S	R�	V	R#
Ȼ¾	0.35-1.0!ʨ
ƒɒ�ǗȵXȍ
t�ˆȵXȍ
ʁƔ
ʁʝǘȼȵ�Çñ^
ʘ�ĺ&ǗȵXȍ
cDXȍ^�ˆȵ�ǜġ)GǑ&ȼȵƞƊ
ȁʋp&ȼȵ�

Ç�	
	
Ċ½XʴɅʂȾƠȼȵƞƊǘ�ʚ
ʀɅʂȾƠ）ȵƞƊǘ�ʚ
3ƣǩLȼ

ȵ°）ȵǘɲǇʙɃà@pƈ�		
	
	
Ǿ�Ƥ,ê-ŽǗˆ��ʿȵǘ(R½�、�ZɲǇà@�ǘŭƱ
GǑʦŢE
�ɴ
ĕǿŭƱîɲǇǘÑśǣĢĽ�pƈVʂƤǘÎǏ�	



	
?Ŷʿȵà@�Ŷ�ȫǘ
ʷê[Ȓ�ɩ�ļȤȼȵɲɱű
ʿȵà@ĩȋȊ�ʁű

£3gș© 7.1ȶǘ SobelŭƱ�	
	
	

7.3	EasyPRǎʬƦǘɲǇà@ŭě	
	
ǚ~ǘŬǆƃGǑ&ʿȵà@�	Sobel	à@ș©ǘŭě�ˀZʂȾʿȵà@
ǂ«Ɩ
ŘƇ5GǑ	Sobel	ʂȾgƠà@
Ë�ŧ�ȌȜǘʊĒȫ��		
	
�&�ğ（ƛĲ
Sobel	à@Ʊ£3Ǒ�ʬƦǘƑŇ�#ñŶ¾ĀȘɃ	Sobel	à@ǘ½
Ã�
gʂȾ	Ơ	Sobel	à@�ʁƔ£3Ë�kǩǌ
?:ʭAʐĔ��ŉɂǘŭ
ƘŶɐǑľià��Ŧ	m_maxPlates	ǘR
ʁ�Rià&F¾Ċ½ʝżÒà@Ò
ðɲǇ�ȌȜˀZǑʿȵà@pPʋɲǇ
ǂ«ʏɼ	SVM	ƞÅƈyŪŶŶɲǇ
ż
«ȜɎŦʟ�ØƎʁ�ŦʟÔ)Fɕàǘ�Ŧ
tɏ�ɲǇĀ	Șà@ɩÓ&
�ʴɅ
«ƤÎǏ
#ñ�:ʂȾ�ʬƦǘ	Sobel	ƑŇ�ǜ�,ØƎʁ�Ŧʟ�ɩ
tȝȞʂ
Ⱦ	Sobel	à@�		
	

	
	



	
	
	
7.4	UũŅɳ	
	
ǒ)ǎâÀŹ�Ōš|ǘɲǇ£ȫŶSũǘ
#Ž£ȫŶ¾ũɉɋ�Ōšǘ
Ŀ3¾

ʁʝʴɅɟŧ
3K«ʷǘÛǽr��ɘ{�ŧBƵǲØ�½�	
	
		

	
	
	
ǾƤ
ROI�region	of	interest	ǘĽ��	
GǑ RotatedRectǘ boundingRect()ŭƱ�ɿ¸� RotatedRectǘżïÑśǣĢ
;
ʎȚMat(Rect…)ŭƱñ£3Ľ�p�½ǘ ROI½Ã
ȺĪêĒǘ ROI½X�clone	or	
copyTo	�	
	
Ǿ(Ƥ
ŃÔ�Ůɳ�	



¾ȺĪ RotatedRectű
Ļ4ñĀȘǢʓ&ɲǇǘSũɋĔ
Ŀ3ȷɋĔɶï
tǛś
ɸp
t
ʴɅEŮɳŢE�	
	
�&ʫơŮɳ«ɲǇ�ÇǘʘrɃĽŪ�	

	
	
ʴɅˀZŬė�òé��Ù½X 1.5NǘŬ½X
śǠň�Ù½Xŵí|Ŭ½X�,
)ŶĻ4Ī|&�ŷǪ�Ç�ɉƗ	ŃÔ�«ǘ�Ù½X�ŷǪ�ÇŃÔ3«
ʖ

*¾�½X�ƯŽRǘXȍɃȣ&�wR�		
	
śǠɟǑ	warpAffine	qŦ
GǑŬ½XǘÔïE�ǚƒ½XǘÔï�warpAffine	qŦ
:îŬ½XŮɳ
ĎǑǚƒ½XòéǘɉƗ�ŷǪÞ�)ŶĻ4Ī|&�ĿŽĸb

ɨ�ÇʙɃßŧŷǪǘŮɳ«½X�		
	
ʁƔ
Ļ4gGǑ	getRectSubPix()qŦñ£3ȺĪĶɅǘɲǇ�Ç&�	

	
	
	
Ǿ·Ƥ
UũyŪ�	
	
�&yŪ(R�½X�ǗȵǘʘrŶČȾ·ɹĢ�ǭȃ�ǘVƱñŶ0½X�ʋŎ

*《àǘȾ�ɎȄ¾ʁ�Ⱦ�,Ǿ�^�	0	ǘ�ǘʥĔ�0mCķ �ƈǝ,	ʁñ
ŶČȾ·ɹĢũɹ�Ɛ�ǀɫǫÑśǣĢǘʥĔ�		
	



TɕĻ4ʋŎǘʁ*Ⱦ@)(R�½X˃Ĕǘ	¼
2/4
3/4	Îǘɚ
ØƎǗȵ½ĢŶ
ǣĢǘɚ
	ʁ*�ǘÔïĒɛŶǜǿļȤǜÿĩïǘ
ǜ�ØƎŶČȾ·ɹĢǘɚ

ʖ�ʁ*�ǘÔïĒɛ�ǿ
Ď�¯ǎ�ʎËļʎlǘaȌ�ʏɼʁǭ�ª
Ļ4

ñ£3yŪɲǇ�Çʝǘ½ĢǴǹŶǣĢʀŶČȾ·ɹĢ�		
	
UũyŪǘ¡�ʞɅEǑñŶ
ɎȄČȾ·ɹĢSũǘũǌ
ʁ�ũǌRǑƈ¾�

ʷǘ7í�ŗ��ŔEǑ�Ļ4GǑ�ȃ�ǘ_ě�ɎȄʁ�ũǌ
zǑ�ʷyŪ

ɼǲ�GǑǘ�Ôï
Tɕ(R�½X˃Ĕǘ	1/4,	2/4,	3/4	ÎêĒǘ�ǘÔïr{�	
len1,	len2,	len3,ɲǇ�Çǘ˃Ĕ�	Height�	�ɎȄũǌ	slope	ǘɎȄ_ěñŶ:	

(len3-len1)/Height*2�		
	

Slope	ǘǛɇ® Ɇ�½�	
	

	
	
ʴɅɝųǘ,ʁ�ɎȄșƎ¾ČȾ·ɹĢŶ¥ũűŶɡR,ȥ¾ýũűtŶƢR�)Ŷ£
3ƖŘ	slope	ǘƢɡyŪČȾ·ɹĢŶ¥ũļȤýũ�	
	
¾âɯ�,:�ǐ*_ě�ȫĒêǘĵj,HØX�½ʁǭĵj
ũɹǘʘr�Ç�ǐ
&foļȤÑnǎɠ�ʁǭǎɠ:ìȱ	len1,	len2	ļȤ	len3	ǘɎȄŽɜ
¹ƣ	slopeɎ
Ȅ	#:�k�		
		

	
	
�&âǎ�（ƛĲź×ǘɎȄŭƱ
£3Ǒ(len2-len1)/Height*4	�(len3-
len1)/Height*2	�Ȥ!ʨźʶɾ	tan(angle)ǘRE�	solpe	ǘR�¾ʁʝ
angle	2Ɂǘ
Ŷ�ƈ		RotataedRect	ǘɋĔ	�	Òʛ�&�	slope	Ïʋǘ×ÎŶ£3ʕ\�ǀǘf
oļȤÑn�		
	
Ǿ·Ƥ
7í���	



GǑ opencvǘ warpAffineqŦ
�LɖŬǘɉƗ�ĬȫÓƢ×�ɲǇǘ�Ĭʞ©
Ļ
4£3ʋŎUǱ	xidff/2	ʥĔ�ƢØ�½ĿŷǪǘƔ�		
	

	
	
ɉƗĥ¥UǱǘ® ñŶǚƒ½X	Mat	ǘ�ǀĥ¥UǱ�ØƎ�ǀUǱǘɚ,ʖ�7í
«½Xǘ��	aʤǀǘÂƒɅʞŬɎȄ,ʙʴɅl�	xidff/2	Ôï�		
	
ʞŬɎȄǘŵíǀÂƒ��:	
plTri[0]	=	Point2f(0	+	xiff,	0);		
plTri[1]	=	Point2f(width	-	1,	0);		
plTri[2]	=	Point2f(0,	height	-	1);		
dstTri[0]	=	Point2f(xiff/2,	0);��
dstTri[1]	=	Point2f(width	-	1	-	xiff	+	xiff/2,	0);		
dstTri[2]	=	Point2f(xiff/2,	height	-	1);		
	
ťƎ½�	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



UũŅƢ^ɼǲ�	

		
	
7.4	SVMɑȓ	

	
ƵǲØ�½�	

	

	



	
EȤGǑ& opencvǜaqŦ
¾ʁʝ�ɥʆ&�	
RĪşǘŶ
,üêŦŘʂȾƒȂŶ5ʵĉȦűǘ'ĵ
)ŶEȤşp&“ʍ
Ơʅ2ȯ�ƒȂƱ”�	
	
ŭƱƕĬĩȃ��ñŶTɕFŽ	3000	ĝƂrȆǘ½ǅ�F0�ʋp	1%
#ñŶ	
30	ĝpƈ
ŀüȚÞ4ƨ�½ǅʂȾrȆüE�Ø.FŽ&	30	ĝɣ×ƒȂǘŦŘ
&
�ƤFňÞǛśɸ]|	SVM	ƞÅ�ɑȓ
ȺĪ&�ȃ�ȇŲǘƞÅ�!
«
F0½ǅʲ�g�p	3%ǘ½ǅ
#ñŶ	90	ĝ
ǂ«Ǒuɑȓ×ǘƞÅêʁ*
½ǅʂȾʼƶ
ƖŘʼƶșƎîÞ4ȯ�r|	hasplate	°	noplate	Ũ5Ö�ʷ�	r
ß3«
F|ʁ��Ũ5Ö�ʷ
ǝǝσ*Ŷʼƶʣǘ
ň	hasplate	ʝʼƶʣǘǱ
�|	noplate	ʝ
	�!,ň	noplate	ʝʼƶʣǘǱ�|	hasplate	ʝ�		
	
śǠ
FňĘÙŀürȆ×ǘʖ	30	ĝ½ǅ
ș©ɟŧrȆǘ	90	ĝ½ǅ
ĳ`	
120	ĝ½ǅgɸ]	svm	ƞÅ�ʂȾɑȓ�)ŶFȺĪ�ƩżĘÙȇŲƞÅźȈk
ǀǘƞÅ�ǂ«,F0	3000	ĝ½ǅ�g	�p	6%ǘ½ǅƈ�Ǒʁ�ƞÅgêÞ4ʂ
Ⱦʼƶ,rȆ....		
	
3��Ð�Fƨɑȓp�ŬƞÅ
ǑÞƈʼƶ«ʷźÒǘŦŘ
ǂ«ȯ�rȆ�

ʁƔVżÔǘ×ÎñŶF¢ʴɅǱ�ʖ*ɃrȆʣɜǘ½ǅ�c1ǘ½ǅĀȘɃƢ	
ǩǘĠȆ&�Ʋķ
¾ŧ�ɼǲ�
FƨƠ¢ʴɅêŬŐpǘŦŘʂȾ,üǩɏ


¹�~ʷǘŦŘĀȘr×Ȇ&�¹ƣ,Fż×GǑ��Ũ5Ö,	�ŶĀȘr×Ȇǘ
ŦŘ,¡�Ŷȯ�rȆŦŘ,ʴɅŀüǩɏǘ�ʁƔ�Ȥ�äŴ%�		
	
ƨƠ0ƂƒȂǘ�ÙŦŘđ��pǘŦŘ�ɅÒ
ż×�Ʌɧɼ�ƠŦŘǘ�N�

ʁƔ£3LɖFǘ	ƞÅǘkǩǌǳƤ���ØƎĶ §�ÔȪÚ
HØǑ	30	ĝ
½ǅɑȓpǘƞÅ
�ʼƶ	1000	ĝŦŘ
ʖż«șƎɬFŀürȆƯŽ6C�{
&�		
	


