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Abstract: An infrared thermal imager has its incomparable dominance in the monitoring of external

malfunction of electric power equipment. Since it can detect the actual temperature distribution of the

electric power equipment in operation contactlessly and accurately, it has become an effective detection

means used commonly by the electric power sector. When the obtained infrared thermal images are

processed by using the image enhancement and edge detection methods in the MATLAB image box, the

accurate fault location in the electric power equipment can be determined.

Key words: malfunction; infrared images; image enhancement; edge detection

1 ��Z=)EmJh���J~w<�~mJk��7�_AW-y'�/�h3��%w<mJ���o+3pq�3�R�3�Q3�`g_be)G*�0�u 3�<��Sfy#�/V�Æ�gko��6jqp��mJAg��"3�~6�/�Bp6!�/�h/SD}�q.�q�3�h��/��#FL*(<{<�\�=Vuq�3�s{�<CN
�=i#f:aw=�J~w=mJh�o�i#q�3�h*(<xu1<�i#qA�u�;h�o1f`g~l�=G �u/Sde�J~�~mJqG�n
 QxB�Q{?h�/�w<�j�_*`�3pqh�1�t:aCCn�3�Æ;aq�%w<�03}W3���;+h�;�y�5:a�'*`g<l,h���y�5 (�*{) ��u>v}�x3�hQ�6	a3s'vÆ;�!�~��qWnl�2009–10–21Æ	e�TK (1986-) 	S	8�B�[	d_~C℄	��~C,{rmy�I91��'� E-mail: pingli11

18@126.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.31, No.3, Mar 2010



38 # - 2010 ' 3 2mJh�y�*Xg,v�*X#�{*Æ��q*(n�~L3�+��h�:a(U�0*`}\�9� 8�d,�#IGq%Wh/�Æ;Hw�+�L�Nn:n{h$)����GIhJ~�*\Yw�u�5hpWd{*S:�u�*�7fh3��:a{*Æ;(-pW���BS:��R�i#L�~h*(<0|?L3��;:ah4:M�.�bv,Lqp�J~�*\Al�qA�u:aw=Tz+hW-;�u1hw<D}�
2 6pZz;b
J

1800s�j9hmÆEr William Herschelo�59�}`P5�
G\J*f>*h*5�Z[<H3sL*5h�1k�^�"�eNh�yp[fJ*5h$�`~h�M&3z C5%hF��h:L��y
�!J5�*#�
�CN�h��J5�h~;�;℄�W-�M&3zh��%��M7F��J~%��T�A�J~�/���vA��+h C�k�%S�y#v!�Ry�_�_`qX�/h9>��A0h1C��p�/qH�?7qX1 (�/q) �J~%�_�+Uy!��h1}�qAF��_�W-��J~�G*w<mJ�A>oL℄
h�_�W-��|1W-� 1µm ∼ 5µm ��C1W-�A� 8µm ∼ 14µm �\{ 1 *`g���kh�y�#���/h�"qH��x,|1,�/J~�*\�f/Ao`|6w<hJ~�*\��+F1}qA� 8µm ∼ 14µm hC11}�|6,ohJ~w<h�yW�� –20� ∼ 100�h��p�J~�*\AW-38h5q<3��_*}�<l,.bh�6�Ov*BU�0/Vt	/����7Uh��%{h�5�*�/�Æ;���\��G|6�q�Æ�w<Bq�{�<�Qj+F��*\sG'b 6�DG�5E�{B<��5E�{}�k�LhJ~�/�ff<�,��M<��$/h�/8ZGq6A�Æ�}�S:G*z{*�hJ~�{��'<I#{ 2 ℄?�

3 6pZznJ~�G*Aq<<�k.b�y�/7G*h�_��F�<l,hJ~�/hs:Y_Ff_H�w<�-h�/6�h!��#X��y�_��/�\Dj�g�3*#an℄�{*�!y3#�$�jPj"-�q<{*{S:�*`b)	6�i#{*h�!y�gfÆ�h{*q<$�w<�*`&L{*�y�5h�k6	�r�A�{*+�yE#ph	(hv~���i#L3�/��~h<�<�'vw=�~v~�
3.1 t�w�Ph`rZ=q?mJBpWdmJh���MB{*S:mJTgfL�℄�uh���℄
MB{*S:��A>opWdB�^#Vh_8jfGMBn{��\{*6�8Z7hMBq6AÆ;k2MB�WaS:�`i#{*h*Ha^f�`℄{�h	;�g�_TF�pWd{*S:�#��	6��h{*�N	6��6��(h{*Æ;�S:��9�h{*Æ;kC0� ��"H<_h{*Æ;I\&\j�MB{*S:hko�7�6��_�5yf+I�+U�YK�7�?,?m�$��)JBÆ���j('b�T�9d�o+�^=�7�_hFo�MB{*S:�hJ��vG'4ShkoTz��WA�L'v�`����{*6�Æ;�Æ��A�L=d�Av</��{*M�Æ;℄P�VGg!?��LJ�B��{*���S�{*Æ;S:�{*S:�A�bthl,oW�M�ufph:F7��
�{*�MB{*S:�_'*`��G8�h,vzS:� (aF,z�) B(ZzS:� (aFzz�) �

(1) ,z��{*&GA|b+('*UDGhfD��M ���Æ;'khS:�,z�4S�4QzS:�BpS:��QzS:�1gfhy�W�5~5QW?�W�|TW?
Infrared (monthly)/Vol.31, No.3, Mar 2010 http://journal.sitp.ac.cn/hw



! 31 &	! 3 ( # - 39

| 1 �l��0�4tz�i{�
| 2 K��|+i:H=J�WB�e�WpS:�1gf\yS:Bbe�1C�kex/5�Wj�

(2) zz��E S�{*Æ;��(Z�gf(Z�M�M��M�Æ;(-S:�S:M�r(Zf,vz�gfS:	;��-S:��4Y1�M�I\�f�i�j�MB{*S:mJhp"���Ck,�4{*`��{*&\I\�{*℄PxVG�{*(Z�{*DG�{*��{*�|x/|�{*�%�l,w<�{*w<�{*:
j�'b� Æ=/ofL{*�B$�w<mJ�
3.2 w��m`r{*�A$>o(-ME�B(ZD}i#{*+h℄J�l,x��h�!y`g{*Æ�y�\�zL�a�^�F�u℄"7�h6���4SlhA�L.N�{*7f�HUBVo<I+h(-!�B	6�

{*�h�uG���3shS:�-ofhS:�T3�'s��+�4�,z�+h\y(Z� {��|TY1�&UY1jzz�+hlqY1�#qY1�saY1j� {"HUhqpAq��'{*h�!y�Qz|"�B+"Y1�A,z|TY1+AohG-��Qz|"�Y�b)	6hqA���d_={*h$�jP�){*h$�w<a73o�+"Y1AW-�%<|TY1��Wthn{�*`+�Qz|"�a7h{*��jPj�j���<Y℄K!�B{*	6�Au1�d�k2��� (f/Ap�%�us) h{*3^7o�~W� r ~�%{x�Q3EAG~+h/��W�#{ 3℄?�Æ%;h�y^ 120��L%;h�y%u 45 ���Ag�Æ9aw=:hHNa+a3Ei�h�S:M~W�w��A�7o MATLAB {*S:+�(�~W
http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.31, No.3, Mar 2010



40 # - 2010 ' 3 2�h~�%{x�Q3EhJ~{yÆ;LS:��{*�6��{*�/Æ;L {"H�""��+"Y1��5~5Q&U��f�QlqY1�Iy�%��\yi8*(Z�hS:�S:Mh{*z{ 3 �
3.3 w�TJ�bN$�w<A ÆofhUW-MB{*S:��$�w<h�uG��# Robers W?�LaplacianW?�Sobel W?�Prewitt W?�
Canny W?j� Roberts W?>o�6>�W?G�$��$�ht	�y#�dsv{*^�<|TS:�gZ�W?3��b)	6hqA�%��ux
$�>	6.h{*hS:1;�� Sobel W?B Prewitt W?�	6�uWthb)qA�d3q��uNw<	

;+L"hAt$� Laplacian W?A(,s<h����W?�3qi-,6���	6hf"<!W�W?h!�"?7At$��℄`_G. �ov$�w<��4Sovb)$�*U Canny W?AbvEqUS)}Lh$�w<W?��W?�u��hb)	6hqA�{ 4℄?hAok-$�w<�S:Mh{*h!��\+*`&L� Canny W?�qG�nw<f{*h$����^T-�3q^f:)hw<1;�gZD� CannyW?���$�h6�H��3_h�1�� Canny W?AE�h$�w<W��_i�h$�CC�&�S:�7T!zz�'�
}|+ !Æ|#I ##	
,#Z2	 6�6R'V �g�RmrZ2

Jz�&	 ℄zj9+)[	| 3 l.|+Æ	T;Æ	i�"
Infrared (monthly)/Vol.31, No.3, Mar 2010 http://journal.sitp.ac.cn/hw



! 31 &	! 3 ( # - 41

Robers X� Prewitt X� Laplacian X�
Sobel X� Canny X�| 4 l.%�x=T;Æ	i"�

4 ?	 Æ�5 MATLAB {*S:+�(��~W�h~�%{x�Q3EhJ~{*Æ;L{*�B$�w<hS:�0q<��-{*��gfh{*Æ;!�*`&L�s�!yB+"Y1�h1;!����$�w<S:�h�!+� Canny W?�AE�hW-�_w<fh$�ÆO��'	6qA�� Æ+hS:%A�LPh{*h'1S:�<�t	/�	(�=G�hFo��;qko+�m��S7_h{*S:%{7;"�a�%�f{*S:B/��~�Wkh�~�u��TAM�Seh,�Mf{~
[1] 2:�
K�nK�r�4�x=,ilp [J]. ^y, 2007, 28(5): 36–39.

[2] �/�	��i
wK��+nKir�R0��� [D]. `D;,`F	 2007: 28–32.

[3] 2&g
K���nK�r�4�;bx>,ilp [J]. oIZi�z�, 2002, 10: 22–24.

[4] B0�	d-P
K��H+nK�&0��� [J].UjoI, 2004, 5(3): 75–77.

[5] EI
K��+℄�rB4��v,0���lp 2 [J]. _[�^y, 1999, 3: 8–11.

[6] V4V	B`u	tQ[�
K��H+�rB4��R,ilp [J]. ^y�_[XO, 2002, 31(3):

220–224.

[7] Gerd Balzer Ing. Condition Assessment and Relia-

bility Centered Maintenance of High Voltage Equip-

ment [J]. Proceedings of 2005 International Sympo-

sium on Electrical Insulating Materials, Japan, 2005:

112–123.

[8] Olav Vang THorsen,Mangnus Dalva. A survey of

faults on induction motors in offshore oil industry,

petrochemical industry, gas terminals and oil refiner-

ies. IEEE Transaction on industrial application [J].

1995, 31(5): 1186–1196.

[9] 3?�	V�	Ow
 ux�Qi�x�v�
[M]. �����tr`FM�2	 2002: 67–84.

[10] Eo-	�F�
 ux�Qi [M]. ����etrM�2	 1990: 255–271.

[11] <m�	OS	��!	k
X.��iK�|+Æ	X	 [J]. ^y, 2009, 30(7): 45–48.

[12] 2OO	[H
|+%�x=Æ	"�K� [J]. }SU�as, 2008, 31(22): 96–98.

[13] Y?=	E7$
|+%�x=Æ	��yK� [J].^y, 2008, 29(7): 20–23.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.31, No.3, Mar 2010


