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1.1Ýżȷ》ǫĤƣŞ	

	
1.1.1	ƄĨ§ªǔ~	

	
ŪåƄĨ§ªǔ~İģÀ§SµŹ�§Sū�ĖƁ�ƓÝżĨŞ�\ƃƁİ�ĖŪå

ƁƺǝƄĨ§Eõ¨ǿgƁ§S�ŗƓŪå¹ǈķƅ�Ɓūģ�	ȆŅǿgƁ§SƆ�
�9ŘǽŧĲ�		
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ÏǿX§S�ƁŪåƮ� rkƁ�SƪįÎsǿg§S�ŪåƮ� skƁËãSƪ���
½�§ĈƏ
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1.1.2	ŪåĐ<	

	
ŪåĐ<İĔņėŪåƄĨ§ƁiÛķȌĒƁĐ<łŕŪå�Ƞ2ğ ǿg§S�½

Ł�Þ§SŪåȫ�¨ǽĳƁ�¯ǂÍǈ§SQĳ��2żŪåĐ<zǅ(ĦŶ A>1)Ľ
Đ<ŲAŪå�Ƞ2ğ §S;	�Ņ½Ł§SŪåȫ�¨ǽ*Ɓ�¯ǂÍǈ§SQ*�
"�2żŪåĐ<zǅ(ĦŶ A<1)	Ľ�ƾŲAŪå��¨	0	s	255	 Ƞĕȳâ���
ū x1� x2�Â3Ï	0-255	 ȠƁŪåNki′[0,	1]�[x1,	x2]�[x2,	255]Ɓ��Ūå�
Ƞ�	
	
PǣǺǾűů�¯Ɓuıǭƪū�。ıǭƪūƁŪåN�ǘiÛ¨[0,	x1]�[x2,	255]�
��Ƞ	^�ȖżiŕéƁƲûĐ<ĨƗì~Ǻűuı�。ıƁŪåØè�	ȍȂǫĤ
y1,	y2ūƁ¹ÐĽğ�ŪåĐ<ĨƗ¨[0,	x1]�[x2,	255]�ȠƁĦŶ�{ŦǺű。ıŪ
å�²*Ǻű�¯uıÀƝ�.ǂ²{Ǻű�uı�。ı	ƁËŘå�ƙg#ÀƝ�
¯�á�ķġƁĎt�ȓi\ÂƁßċJý�		
	
ŪåĐ<Ɓ�ĖhģǕƏ½�:	

	
		
Dż&Ūå§S�Ɓ²ìġŁ½�§ĈƏ:		

	 	 	
	
Ǣĥ�8	�RŪåĐ<Ĭ�x1,	x2,	y1,	y2	ƁȌĒĝG#�ƓĨŉ
	

1�ǝƣǺű�ŗ�ŪåƟƮƁÉå�ŪåƟƮƁÉåàªN�ȡN�	
ȡN	=	ǺűÈå	*	Ǻűȼå	/	256	
	

2�ǣ x1	�ÉåÐ&ȡNƁĶÐƁŪåƟƮ
Ǎ�Á¨�m� 0��ǣ x2�ÉåÐ
&ȡNƁĶ¹ƁŪåƟƮ
Ǎ�Á¨�m� 255��y1	=	0�	y2	=	255.	
ġŁ§
	

	



	
	
	
1.2	%N~ƣŞ	
	
%N~ƣŞĶÝǚƁ�¹šŞ�2�ƷȂğȇƁ local	adaptiveƁ¹šŞ�ǂÔȓǆȋ
ãƁ¹šŞȎåǽă��Ľ+3�ĝg#�(\/øȎƁÔȓ%N~ĨŞ�Opencvǆ
ȋãƁ%N~ĨŞȖżƁÒİ¹šŞ�¨ȆȗÒ�R,ƶ#�	
	
1.2.1	SauvolaĨŞ	

	
\/ local	adaptiveƁ%N~ĨŞķ SauvolaĨŞ��Ľ ShafaitEż Integral	Image{Ȏ
#ȆƓĨŞ�ȡNƁȌĒĨé½�
	

	
	
1.2.2	BernsenƣŞ	

	

	
	
	
1.3	�《ǺűiyƣŞ	
	
ƃuÝżƁǺűÀƝiyƣŞ�ǘķ2��Ɠ
­ƄďðŞ�Ȉȍ�¯Ş�ȮùȀž

Ş�	
	
­ƄďðŞ�2ôÇĮ©ƎÄÀƝȀž�>ÀƝÈåȡNƁȌ�¨Ȇ�ĨŞ��i[

Ȟ�Ȉȍ�¯Ş�2iyŧĲƁǺű§S�>Ë§SǮșǘŚȂȼ�ȮùȀžŞ��

¡´ð��>ÂHǱ&Ǻű§SƁőƎĝ���1		
	



	

1.3.1	­ƄďðŞ	

	
­ƄďðŞqż#ÀƝ¬¨­ƄĨ��Ɓďð÷Ů¨őƎƁiy?ƿ�	(�ÀƝĆǁÀ
Ɲ^ƁȠȨµ)�õ#ÔȓĶÐN��Ȇ�?ƿǘũǵǺűůÀƝǛm�ÀƝÓÊȥ
t�ËǺűů�¯D­ƄĨ��ďð�ȹT¨řàĨ��.×Ǉ�ŋţ�«ńƁ­Ƅ

ďðģN�îČsƞ��ÔȓĶÐNūƁĬM�	Ǟ�Ȇ�ūİĶ×ȱÀƝƁȀž�Ů
�¨řàĨ��.�Ǉ×ŋţ«ńƁ­ƄďðģN�îČsƞ��ÔȓĶÐNūƁĬ

M�Ǟ�Ȇ�ūİĶ�ȱÀƝƁȀž�õs�ȀÀƝƁȀž ��ż�ŅĨŞ�2Č

sŗ�ÀƝƁȀž�	
	
½Ł�ƯȖż­ƄďðŞȇǓǺűÀƝiy�ôÇĮ)ŻÀƝjiȂåƁŸǭ��Ï

��ÀƝƁji′#�¬�£�ķƁÀƝƁ�Ƞȓiķ�ǅ9gŸÔȓƁĿÐ	ū�½
śÀ�Ɓ�Ö��ǎĥÀƝ�Ɓ�M��Ȇ(ÀƝȔô�ǅǖȂåji�£ŒȖż­
ƄďðŞ�ÄǘȹTƎÄ¼jiÈåȡN�ďðĶÐNƁńd�ǂÂ3Ɓ�NË&Å

ȣÿcƁHǱǽì�á�ÇĮƎÄ�	
	
1.3.2	Ȉȍ�¯Ş	

	
Ȗż°&Ȉȍ¯ƁjiĨŞİqż#ŗ�ÀƝĆÀƝƁ�ȓiŀ′Ȉȍ¯Ɓųû�č

Ȇ(Ȉȍ¯jigĽ�"Òjig#ǺűÀƝ�£�ȍÝÿc�Ǻű�ƁÀƝȦśÀ

¶�\ÂƁȔİÀŖĆģÀ�Â3¨Ź“Ŵù�İYȈȍƁ�ȆŅÒ�2EżȈȍ¯

ƁĨŞĽËǺűÀƝȇǓiy�ǂƞ��ÀƝ�2qż\��ƻÀƝƁƅË[Ʃ�ę

lǛmƟJýÅŸji�	
	
>¨Åȣÿc��	Ǻű�¯^ññÁ¨ƈô·Ɓ¡´�¯�Ȇ(�¯�Ǻű�ƁÀƝ
ƲļƦȈ¨#�ǳ�EÀƝƁȈȍ¯ųû�õô�Ǜ【�źǇķƁĬMǺű�Ɓô·

ÀƝ�Ǻű��ȀňƦȈ′��ô¹ƁȈȍ�¯�½Ł-ŮEżȈȍ�¯ŞȇǓǺű

ÀƝiyÏôȪõs1+ũ”ƁƸŁ�		
	
1.3.3	ȮùȀžŞ	

	
ȮùȀžŞǞ�Ä?Ȣŕĝ�ƁǺű�¯ÒİǺűƁƧƎ?ƿ��ǺűƁȀžÙƷd

ƎƁÄ?�qżǺűĺǹÁ¨ƁŎľųòĽiyǺű�>İ$Å�ȆË&ǺűÄ?Ȣ

ŕƁǘŚȂȼ�£�Ä?ȢŕĈǅõsƁ�¯ȀžôȪþ¼İƇőƁǺűȀž�ȆÒ

Eõãż\ȇǓÀƝiyƁǩØǽ¹�ķĬiyƸŁ�ǅ)ŻQƖ��ȘƁð�#i

yƁdƎû�ǂ��īgŸQƖ�iyõsƁĈķÀƝ§SȔÏİȝǩƁ�ȆĬǥr

ƸŁƁ�JûÏȪ2Iȩ�>İ½Ł¨Œ°ƌ�{ |ùƁȀž�ȕǛm�iydƎ

Ŷ9¹¹Ɓĝȼ�		
	
1.4	ą¦ǺűƁ°ĺÿc
D�TȺƉǥ�	

	
ą¦ǺűķȾäȿÀ�ǑäƀÀ�ƀäȿÀ�ȿäƀÀ¢Ɠÿc�	
	



Ǻű¹Ð� 440*140mm�ŗ�ÀƝ¹Ð� 45*90mm�ÀƝȠǶ� 12mm�u��À
Ɲ��'�ÀƝ Ƞķ� 34mmƁ¹ȠǶ�	

	
	
	

%��(Ǣĥ�ƩƺƁÀƝiyĨŉ	
	
2.1	&ŦŠ	ƍ³Ǣĥ�ǆŮŷ±�ƁǺűÄ?�ÀƝiyĨŞ�	
	

1�Eż# 1.2.2ǋ�,ƶƁ BernsenƣŞR#ÔȓȡN%N~�Ž&Ǻű§SƁÔ
ȓŪåØèûô·ĬMǕŸ¨­ƄĨ��ĺĥȖżƁÔȓȡNŞİÏǺű§Si′�

�¢ŕ�¯�2ŗŕ�¯�ȠȓiƁȉ0ȡND�ǧŕ�¯ƁiyȡN�ǧĨŞķġ

Vĸ#Ǻű�¯ư�Uů�ªȏ′ƁƲļ	�ǛmŸǭ��ȃƣȎåø�ġŁ§½�
	
	
	

	
	


2�·ÓåŎľ�ȕĨŞãż&ǺűÀƝiy	
	

a. Ǻű�¾Ŏľ	
	

	



	
b. ÀƝiyȂƗ�p8hģƁȌ�	

	 	
Ä�Ŏľ	M’	Dż&	I	ƁǙƂŶ c(M’,	I):	
¨Ǻű§S�Ɲ�ŎľMʹ¹ÐƁƚ��¯ Iµ»żMʹ�I���ÀƝ�¯^Ɓƀūü
ģ�	I	�ĈķƀūüģƁŘNƕ�Ŏľ	M	ʹ	Dż&	I	ƁǙƂŶ�Ǡ� c(Mʹ,	I)�		
	
Ä�Ŏľ	M’Dż&	I	ƁØèŶ:	
ǣǺű�ƚ��¯ I»żŎľM����ÀƝ§S¬�Ɓƀūģir� N1,	N2,	...,	N7,
1 Nmax	=	max{N1,	N2,	...,	N7}�	
Nmin	=	min{N1,	N2,	...,	N7}�	
Nmid	=	�?ģ{N1,	N2,	...,	N7}�	
mŒŎľ	M’Dż&	I	ƁØèŶÄ��
	
σ(M’,	I)=(Nmax	−	Nmin)	/	Nmid	

	

ŎľM’	=	θ	M�Ȇȗ θ	�	Ʋû�Ėhģ�Ƣ~���ķ?ƿ�<ƾŘFƁ��ģ�~
�șÄ�ŎľM’Dż& IƁp8hģ½�éĈƏ
	

	
ŒĬ��õĶ8Ŏľ�ȕJýƁĨŞ�
	

	
	

c. ]AÅŸƣŞ	
	
ƣŞȹTqżÓå�ĖƁĨŞČsǺű�¯ƁYÔĶ8Ŏľ�ȕJý�îǙƂŶǴȂ

�ÄȡNĬ�mǞ�ǧ�¯İƇǺű�á�ȍȂĶ8 θËãƁ�ģȫ�ǝƣgŗ�À
Ɲ§SƁ?ƿ��m�Ǟ�ǧ�¯İ:Ǻű�Ï\oȦ.ǂȁs�:ƁDż�		
	

	



	

3�ÀƝiy�µŹ	
	
ÅȺ�ą3�ŸǺűÀƝiyƸŁ�ññÁķǍßƁ¡´�¯�F½¨ÀƝiyƸŁ

�}�#ǺűƁ��ȀňƟ¡´�¯�Ȇ(¡´�¯9�Șð�ÀƝǥrȢŕƁǥr

őƎŶ��#ķġ©vȦÀƝ§S�ƁȆ(¡´�¯�ĺĥȖż#°&ÀƝ¿§SĶ

¹Ȉȍ¯ƁȀžªNĨŞ�		
	
Ž&ą¦ǺűƁƞ��ÀƝ�śÀ�ǂśÀ��ķƁȈȍ¯ǽ·��ËśÀĝ�Ȉȍ

�¯�	
	
]ARŞƢȊ½�
Ë&ÀƝiyƸŁ��ȱƁZ�ÀƝ�irõsÂ3ŗ�§S�

ĈķƁȈȍ�¯�čŗ�§S�¶ĚƊïȱƔĶ¹ƁȈȍ�¯	c1,	c2	,...,	c6	Ǟ�İ�Z
�ÀƝƁƱŹ�Ž&ȓiÀƝƁƱŹ�ǅ9���ȀňƅƦȈ�Ĉ2¨�õ�ȱZ�

ÀƝƁ��ȀžN ��ir�Ę�Ȁž��ȀžĶȼ�Ķ@�ËĿN�`ËwC¢

�ÀƝ§SƁ��ȀžN�àªN�Ķ�Ïõs���ȀžªND�}ēśÀ¨^Ɓ

ĈķÀƝ§SƁƺ���Ȁž�ǂŗ�ÀƝ§SƁ×�ȀžmirHė	c1,	c2,	...,	c6	Ɓ
×�ȀžǂÄ�ņė�ȊƣŞ��õĈķÀƝ§S��ȀžƁĨŞ½�éĈƏ:		

	
	
¡´�ƁÀƝiyƸŁ½�§ĈƏ:		

	
	

4�Ǥ5	
ǧĨŞķġ©Æĸ#Åȣãż�Á¨ƁǺűŎƨ�¡´�¯·Ɵȟȶ�]ķô¼ƁȽ

Ōû�jidƎû�	
DǁǆǤ�ÅȣƸŁ½Bķóǀș�	
	
2.2	openALPRƩƺ�EżƁÀƝiyĨŞ	

	
Dǁ¨ design	documentȗİȆ�aƁ
	
�The	character	segmentation	phase	tries	to	isolate	all	the	characters	that	make	up	the	
plate	image.	It	uses	a	vertical	histogram	to	find	gaps	in	the	plate	characters.	This	phase	also	
cleans	up	the	character	boxes	by	removing	small,	disconnected	speckles	and	disqualifying	
character	regions	that	are	not	tall	enough.	It	also	tries	to	remove	"edge"	regions	so	that	the	
edge	of	the	license	plate	doesn't	inappropriately	get	classified	as	a	'1'	or	an	'I'”	
	
�2Ɔs�Ȇȗ�ǘEżƁİ­ƄiyĨŞ��¶�Ȧ#�(ßċƁŜū��Ɲ�ȼ

åǘŚƁÀƝ�¯�×�Ȁž�	
	



2.3	easyPRƩƺ�EżƁÀƝiyĨŞ	
	
üAµŹŢƗ
	

	
	

1. Ūå~�£�ƣŞİȚËŪå~§ŰƁ�"ǅĝȼġŶ�	
2. ȷ》pħ�ǨǚǺűÄ?ƼȊ��/3Eżȷ》Ä?�ƁŎľ�ȕŞ�	
3. %N~�Ǒ》ǺűƄĚEż CV_THRESH_BINARY�Ⱦ》ǺűEż

CV_THRESH_BINARY_INV
YÔ¹šŞ��	
4. �Ǽæ
findContourshģ��	
	
ǂË&�(�ĥÀƝƁǼæ9ħǗƁŸǭ
½“ǌ”À9ǖi�����Ȉȍ�
¯��m�2T�µŹ�ĥÀƝ�T】��ȱZ�ÀƝ�	
	

 
	
śÀ�ȱƁÀƝ�½‘E’	�¨�ĥǺűȗ0Ǖ®ÚƁ0Ƌ�¨ȆȗƢƕÂ�“®ÚÀ
Ɲ”Ćǁ“ųŔÀƝ”�	
	
Ȇ�ÀƝķ��ųò�Òİ�Â�ȱƁÀƝÁ¨�ÄƁȠȧ�>İ�uȱƁ�ĥÀ

ƝȰƁǽƫ�ȹT】�Ȇ�ųŔÀƝƁ¶ĚƊï�`čȆ�¶ĚƊï�×R�(Ɓ

QƖ
QƖƁ¹Ð�2ȍȂƷȺĔÄ�F½ǣƿ�ÀƝÈåƁ 1.15K��ȆŅȆ
�¶ĚƊïÒ′#}��ĥÀƝƁ��Ɗï#��ȱÒ�2ć��ĥÀƝƁ§¬�	
	
�§Òİ“ųŔÀƝ”�ǖ�ěõsƁ“�ĥÀƝ”ƁƊï�¨§�żƭ》ƊïǕƏ�	

	
	
�ȱƁȟȶÒİ½B】�	“	ųŔÀƝ	”Ɓ?ƿ�	
	
HŏpħĈķ�ǼæĞDõsƁƊïƁ?ƿ�ǣƊïƁ�ūþ¼¨Ĥ�ǺűƁ 1/7
s 2/7 ȠĬƁƊï�ųŔƊï�	ȆŅĞDƁuĝİą3ƁǺűÄ?ƁȯÝd
Ǝ�þsčĤ�Ǻűć�Ɓőő¼�¨ȆƓÿc���ǘ¶ĚƊïũǵȆ(ļ4�

Ò�2pħ�ųŔÀƝƁƊï�	



	
	
5. Č¶ĚƊï�′z】�ĈķÀƝƁ¶ĚƊï�	
6. ć�§¬áí�~sƺ�ƁŇé�	

	
Ȇ�ĨŞúǷôƢ��Åȣ�ãżġŁ"�ȝ�£Œ"İ	EasyPR	ƃuȖżƁĨŞ�	
	
\��(ƵǋµŹ½�
	

1�ȷ》pħĬ��2Ï¢�ć��Ðȓi`ȇǓȷ》pħ�ȆŅ�2ŤȦǺűÄ?
�dƎÜĽƁĻ》。ıƁßċ�	
	

2�】õ�ĥÀƝ§¬��Ï\/§¬.×s�ęâ��ŏȌĒ 6�����2ȐW
ÏĶ�ƁȀňȌX
	

	
	

3��ȦȜț�	
	
�¦ǺűķĬ9ķȜț�LǍË�x�ķŃțƁ§ȇǓ%N~�Ŀķ�ǅ9gŸ�§

ƁƸŁ��(ÀƝ§¬
�§Ɓ"9"�"1"�ȍȂŃțƁ�£、Ʃs#�A�ȑŅƁǦ
ÒĪŞȍȂ�ǼæĞDĽiy#�	

	
	
�ȦŃțƁú“�
HŏĉĜŗǓ�pħǸ�ŏģ�ǺűÀƝĈ¨ƁǓƁǸ�ŏģİ

ô·Ɓ�ǂŃțĈ¨ƁǓÒ9QÑ�£Œî�ŸłǓǸ�ŏģǽÑ�m�2čǧǓƁ

ĈķSƪNǰN� 0�ȆŅÒ9¹ÞåŤȦŃțƁð�#�ġŁ§
	

 
	
	
2.4	Category-specific	extremal	region	detection	
	
ǧĨŞ¨ǺűŋţƜǋ�ÙƷ�ȊȂ#�	
	
õs ROI�ĈķƁ extremal	region�
Ǻű�ƁÀƝ39ǖŋţ� extremal	region��
ȍȂËŗ�� extremal	regionĝ�g�(ųò
normalized	central	algebraic	moments,	
compactness,	Euler	number,	Entropy	of	cumulative	histogram	(Ȇ(ųòȔİ incrementally	



computableƁ�Ĉ2�2¨ƲûĬȠõs)�ÏųòĠs SVM��ȇǓǟƳ
Ǻű�
ȯǺű��ŋţ�	
	
ǧĨŞƁ¼µ¨& plate	detection	�	segmentation�ǳÃ′#�ġŶȼ�	
	
2.5	Yungang	Zhang,	Changshui	Zhang,	A	New	Algorithm	for	Character	Segmentation	of	

License	Plate	
	
ȆƤĥƜĝgƁƣŞ�ǘi���Ȣŕ
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