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Abstract: This paper describe the mathematical equation of the Discrete Cosine Transform and its uses 

with image compression, applied to JPEG quantification with 50% quality loss of initial image  and 
decompression using inverse Discrete Cosine Transform.�
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'HRDUHFH� QHFHVLWă܊LOH� �L܈ GHSHQGHQ܊D� QRDVWUă� GH� FDOFXODWRDUH� FRQWLQXă� Vă� FUHDVFă�� DYHP� QHYRLH� GH�
PRGDOLWă܊L�HILFLHQWH�GH�VWRFDUH�D�XQRU�FDQWLWă܊L�PDUL�GH�GDWH��6SUH�H[HPSOX��FLQHYD�DUH�R�SDJLQă�ZHE�VDX�XQ�
UHJLVWUX�RQOLQH�XQGH�VXQW�DPSODVDWH�]HFL�VDX�VXWH�GH�LPDJLQL��(YLGHQW�Fă�R�FDQWLWDWH�PDUH�GH�LPDJLQL�YD�DYHD�
QHYRLH܈�L�GH�XQ�VSD܊LX�GH�VWRFDUH� UHVSHFWLY��'HFL�DSDUH�SUREOHPD� LQVXILFLHQ܊HL� � VSD܊LXOXL�GH�VWRFDUH��3HQWUX�
VROX܊LRQDUHD�DFHVWHL�SUREOHPH�HVWH�QHYRLH�GH�D�FRPSULPD�LPDJLQLOH�UHVSHFWLYH��/D�PRPHQW�H[LVWă�R�VHULH�GH�
PHWRGH�GLVSRQLELOH�SHQWUX�VROX܊LRQDUHD�SUREOHPHL�GH�FRPSULPDUH��$FHVWH�PHWRGH�VH�vPSDUW�vQ�GRXD�FDWHJRULL�
JHQHUDOH��ORVVOHVV܈�L�ORVV\��0HWRGD�GH�FRPSULPDUH�7UDQVIRUPDWD�'LVFUHWD�&RVLQXV��7'&��SUH]HQWDWă�vQ�DFHDVWă�
OXFUDUH� IDFH� SDUWH� GLQ� FDWHJRULD� ��ORVV\¶¶�� 7'&� IXQF܊LRQHD]ă� SULQ� VHSDUDUHD� LPDJLQLORU� vQ� SăU܊L� GLIHULWH� DOH�
IUHFYHQ܊HORU��ÌQ�WLPSXO�HWDSHL�GH�FXDQWL]DUH��IUHFYHQ܊HOH�PDL�SX܊LQ�LPSRUWDQWH�VXQW�H[FOXVH��,DU�IUHFYHQ܊HOH�PDL�
PXOW� LPSRUWDQWH�VXQW� IRORVLWH� OD�GHFRPSUHVLH��&D�UH]XOWDW� LPDJLQLOH� UHFRQVWUXLWH�FRQ܊LQ�DQXPLWH�GLVWRUVLXQL��
DFHVWH�GLVWRUVLXQL�SRW�IL�DMXVWDWH�vQ�WLPSXO�HWDSHL�GH�FRPSULPDUH��$FHDVWă�PHWRGă�VH�IRORVH܈WH�DWvW�SHQWUX�LPDJLQL�
FRORU�FvW܈�L�SHQWUX�FHOH�DOE�QHJUX��ELQDUH���
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$OJRULWPXO�SURFHVXOXL�GH�FRPSUHVLH�D�LPDJLQLL�FX�7UDQVIRUPDWD�'LVFUHWD�&RVLQXV�HVWH�XUPDWRUXO��
���,PDJLQHD�HVWH�vPSăU܊LWă�vQ�EORFXUL�D�FvWH��[��SL[HOL��
���'H�OD�VWvQJD�OD�GUHDSWD��GH�VXV�vQ�MRV�7'&�VH�DSOLFă�SHQWUX�ILHFDUH�EORF��
���)LHFDUH�EORF�YD�IL�FRPSULPDW�SULQ�FXDQWL]DUH��
���0DWULFHD�GH�EORFXUL�FRPSULPDWH�FRQVWLWXLH�LPDJLQHD�FH�YD�IL�VWRFDWă�vQWU�R�FDQWLWDWH�UHGXVă�GH�PHPRULH��
���/D�GHFRPSUHVLD�LPDJLQLL�VH�DSOLFă�,QYHUVD�7UDQVIRUPDWD�'LVFUHWD�&RVLQXV��,7'&���
�
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8QGH��p(x, y)�HVWH�XQ�HOHPHQW�DO�LPDJLQLL��XQ�SL[HO��UHSUH]HQWDW�GH�PDWULFHD�p���N�HVWH�GLPHQVLXQHD�PDWULFLL�
�������LD܊L�HVWH�HJDO�FX����3ULQ�XUPDUH�D(i,j)�YD�DUDWD�FD�vQ�HFXD܈�
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'HRDUHFH� 7'&� XWLOL]HD]ă� IXQF܊LL� FRVLQXV�� PDWULFHD� UH]XOWDWă� YD� GHSLQGH� GH� IUHFYHQ܊HOH� RUL]RQWDOH��

GLDJRQDOH܈�L�YHUWLFDOH���
�
3HQWUX�D�RE܊LQH�IRUPD�GH�PDWULFH�D�HFXD܊LHL��������YRP�IRORVL�HFXD܊LD��������
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3HQWUX�XQ�EORF��[��SL[HOL�vQ�ED]D�HFXD܊LHL�������D�IRVW�RE܊LQXWă�XUPăWRDUHD�PDWULFH��
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6D�OXDW�vQ�FRQVLGHUDUH��IDSWXO�Fă�YDORULOH�SL[HOLORU�XQHL�JDPH�GH�DOE�QHJUX�VXQW�GH�OD���OD������8QXL�SL[HO�L�

VH�DWULEXLH�R�QXDQ܊ă�JUL�FDUH�SRDWH�DYHD�YDORDUHD�GH�OD���OD������&XORDUHD�QHDJUă�HVWH�UHSUH]HQWDWă�GH�YDORDUHD�
���LDU�FXORDUHD�DOE�SXU��GH�YDORDUHD������ÌQ�GHSHQGHQ܊ă�GH�UH]ROXWLD�LPDJLQLL��SRW�IL�GH�OD�VXWH�SvQD�OD�PLL�GH�
EORFXUL��[��SL[HOL���

7'&� HVWH� SURLHFWDW� SHQWUX� YDORUL� D� XQXL� SL[HO� FX� GLDSD]RQXO� ����� ·� ����� 5H]XOWă� Fă� EORFXO� LPDJLQLL�
RULJLQDOH�YD�IL�DGXQDW�FX��������FRQIRUP�HFXDWLHL����������
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5HDOL]DUHD�7'&�FH�VH�RE܊LQH�SULQ�PXOWLSOLFDUH�FRQIRUP�HFXD܊LHL��������
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%ORFXO�D(i,j)�HVWH�R�PDWULFH�ELGLPHQVLRQDOă��ÌQ�FROWXO�GH�VWvQJD�VXV�HVWH�HOHPHQWXO�D(0,0)�FH�UHSUH]LQWă�

FHD�PDL� PLFă� IUHFYHQ܊ă� D� LPDJLQLL� RULJLQDOH��0L܈FvQGXQH� SH� OLQLL� VDX� FRORDQH� FRHILFLHQ܊LL� 7'&� FRUHOHD]ă�
IUHFYHQ܊H�PDL�PDUL܈�L�PDL�PDUL�DOH�EORFXOXL�GH�LPDJLQH��HOHPHQWXO�D(7,7)�FRUHVSXQGH�FHOHL�PDL�PDUL�IUHFYHQ܊H��
&X�FvW�YDORDUHD�XQXL�HOHPHQW�DO�PDWULFLL�RE܊LQXWH�HVWH�PDL�DSURDSH�GH�]HUR�FX�DWvW܈�L�IUHFYHQ܊D�GH�DSDUL܊LH�D�
LPDJLQLL�HVWH�PDL�PDUH��(VWH�LPSRUWDQW�GH�UHPDUFDW�Fă�RFKLXO�XPDQ�HVWH�PDL�VHQVLELO�OD�IUHFYHQ܊H�MRDVH��LDU�
UH]XOWDWHOH�GLQ�SDVXO�GH�FXDQWL]DUH�YD�UHIOHFWD�DFHVW�OXFUX�>�@�
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ÌQ�SURFHVXO�GH�FRPSULPDUH�VH�SRW�VHOHFWD�PDWULFL�GH�FXDQWL]DUH�VSHFLILFH�QHFHVLWD܊LORU��DFHVWH�PDWULFL�VXQW�
IRORVLWH�GH�-3(*��'HFL�vQ�GHSHQGHQ܊ă�GH�FHULQWHOH�ID܊D�GH�FDOLWDWHD�LPDJLQLL�FH�GRULP�VD�R�RE܊LQHP��VH�YD�DOHJH�
QLYHOXO�FDOLWD܊LL�FH�YDULD]ă�GH�OD���OD������ÌQ�FD]XO�vQ�FDUH�VH�DOHJH�SULPXO�QLYHO��LPDJLQHD�YD�DYHD�FHD�PDL�PLFă�
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FDOLWDWH܈�L�FHD�PDL�PDUH�FRPSUHVLH��ÌQ�FD]XO�DOHJHULL�QLYHOXOXL�GH�FDOLWDWH������LPDJLQHD�YD�DYHD�FHD�PDL�vQDOWă�
FDOLWDWH܈�L�FHD�PDL�PLFă�FRPSUHVLH��'UHSW�XUPDUH�UDSRUWXO�FDOLWDWH���FRPSUHVLH�vO�DOHJHP�SRWULYLW�QHFHVLWDWLORU�
FRUHVSXQ]DWRDUH��

$X�IRVW�HIHFWXDWH�FDOFXOHOH�FX�R�PDWULFH�GH�FXDQWL]DUH�VWDQGDUW�-3(*��FX�XQ�QLYHO�GH�FDOLWDWH�GH�������
DFHDVWă�PDWULFH�IDFH�DWvW�FRPSUHVLH�GH�vQDOWă�FDOLWDWH�FvW܈�L�R�FDOLWDWH�H[FHOHQWă�D�LPDJLQLL�GHFRPSULPDWH�>�@�
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&XDQWL]DUHD�HVWH�UHDOL]DWă�SULQ�vPSăU܊LUHD�ILHFăUXL�HOHPHQW�GLQ�PDWULFHD�D(i,j)�OD�Q(i,j)܈�L�DSRL�URWXQMLUHD�

OD�FHD�PDL�DSURSLDWă�YDORDUH�vQWUHDJă�FRQIRUP�HFXD܊LHL������>�@��
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&RO܊XO� GLQ� VWvQJD� VXV� UHSUH]LQWă� IUHFYHQ܊HOH� MRDVH�� LDU� ]HURXULOH� UHSUH]LQWă� IUHFYHQ܊HOH�PDUL�PDL� SX܊LQ�

LPSRUWDQWH���
3HQWUX�D�FRPSULPD�LPDJLQHD�VXQW�FLWL܊L�ILHFDUH�SL[HO�vQ�]LJ�]DJ�SUHFXP�HVWH�SUH]HQWDW�vQ�ILJ����$YDQWDMXO�

FRQVWă�vQ�QXPăUXO�PDUH�GH�]HURXUL�FH�GXFH�OD�R�FRPSUHVLH�IRDUWH�vQDOWD�>�@�
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�&LWLUHD�SL[HOLORU�vQ�]LJ�]DJ�
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'HFRPSUHVLD� LPDJLQLL� vQFHSH� SULQ� GHFRGLILFDUHD� IOX[XOXL� GH� EL܊L� FDUH� UHSUH]LQWă� PDWULFHD� C(i,j)�
FXDQWLILFDWă�� )LHFDUH� HOHPHQW� DO�C(i,j)� HVWH� DSRL� vQPXO܊LW� FX� HOHPHQWXO� LQL܊LDO� GH� FXDQWL]DUH�Q(i,j)� FRQIRUP�
HFXD܊LHL�������>�@�
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,7'&�VH�DSOLFă�PDWULFLL�R(i,j)�FDUH�HVWH�URWXQMLWă�OD�FHO�PDL�DSURSLDW�QXPăU�vQWUHJ��DSRL�VH�DGXQă�YDORDUHD�

����FRQIRUP�HFXD܊LHL�������>�@�
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$FHVWD�HVWH�XQ�UH]XOWDW�UHODWLY�EXQ��DYvQG�vQ�YHGHUH�Fă�����GLQ�FRHILFLHQ܊LL�7'&�DX�IRVW�HJDOD܊L�FX����6H�

REVHUYă�Fă�LPDJLQHD�LQL܊LDOă�QX�GLIHUă�PXOW�GH�LPDJLQHD�FH�D�IRVW�FRPSULPDWă��/XvQG�vQ�FDOFXO�Fă�VXQW�����GH�
QXDQ܊H�GH�JUL�vQWU�R�LPDJLQH�DOE�QHJUX܈�L�RFKLXO�XPDQ�DELD�UHFXQRD܈WH�R�GHRVHELUH�OD�LQWHUYDOXO�GH����QXDQ܊H���
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&D�UH]XOWDW��D�IRORVLULL�7'&܈�L�PDWULFLL�GH�FXDQWL]DUH�-3(*��SXWHP�RE܊LQH�XQ�UDSRUW�FDOLWDWH�FRPSUHVLH�
QHFHVDU�QHFHVLWDWLORU� QRDVWUH�� IăUă� D� DYHD�PDUL� SLHUGHUL� D� FDOLWă܊LL� LPDJLQLL� LQL܊LDOH��)RORVLQG�XQD�GLQ� FHOH���
PDWULFL�GH�FXDQWL]DUH��VD�REVHUYDW��FvQG�QLYHOXO�GH�FDOLWDWH�D�PDWULFLL�GH�FXDQWL]DUH�HVWH�PDL�PDUH��RE܊LQHP�R�
FDOLWDWH�PDL�vQDOWă�D�LPDJLQLL�FX�R�FRPSUHVLH�PDL�PLFă��'DFă�QLYHOXO�GH�FDOLWDWH�D�PDWULFLL�GH�FXDQWL]DUH�HVWH�
PDL�PLF��VH�YD�RE܊LQH�R�FRPSUHVLH�PDL�PDUH�D�LPDJLQLL��GDU�VH�YD�SLHUGH�GLQ�FDOLWDWHD�LPDJLQLL�LQL܊LDOH܉���LQvQG�
FRQW�Fă�PDWULFHD�4�HVWH�DSOLFDWă�SHQWUX�ILHFDUH�EORF��[��FX�QLYHOXO�GH�FDOLWDWH�GLIHULW�DSDUH�QHFHVLWDWHD�GH�D�
FHUFHWD�vQ�FRQWLQXDUH�FRPSRUWDPHQWXO�ILHFDUHL�PDWULFL�4�L�M��FX�QLYHOXO�GH�FDOLWDWH�GH�OD���OD�����SH�GLIHULWH�
SRUWLXQL�D�LPDJLQLL��
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���.HQ�&DEHHQ�DQG�3HWHU�*HQW���Image Compression and the Discrete Cosine Transform¶¶�
:HE�SDJH����KWWSV���ZZZ�PDWK�FXKN�HGX�KN�aOPOXL�GFW�SGI�
���&RQVWDQWLQ�9HUWDQ����Prelucrarea si analiza Imaginilor¶¶������


