
��� ���������
	���
�����������������������	�� ���� �!"� ��#%$'&�()���� )� *,+-
�����.0/�1%12*

3�45376-8 9;:�<2=2> ?�@;A BCB%D�<-EGFIHJ?�=2KG> FG<ML�> BN> E�FPO):G:"@ > =N?�QR> E�F�B
SUTWV XZY\[^]M]J_"Ta` bc[�YedfTWYeV gh`Zij[^]kTldmSUTaV XZnpoJ[^Ykqr_s]J_"Ta` tugh]M[^v
SUTwvZ_s`yx{z

|�}G~��������0�����\�����G�����)�;�������j������������������� �l¡��;¢ £G�\¤��¦¥¨§^©�ªR��«�ª¬}G©�­0®J�0¯^°I±^�����³²I��´�µ�¶¬¤�¢�·¸� �l¡��;¢

¹sº7»¼»�½P¾�¿ À�Á�ÂÄÃ�ÅGÆ2ÅÈÇ�É¦Å�ÉRÇÊÃCÇÊË�ÌRÃ¦Ë�Ç'ÍÎÉRÇ�ÃRÏ�Ð ÌRÃ,ÂÄËeÌRÁ�Ç³Ñ�Ç�ÐÄÒeÓ2Ô
Õ ÇÊÉRÖ7ÐÄÓNÍ�×�Â ÌCÉCÆ%ÌCÇ¦ØÊÓÙÒ�ÂÄË�ÚPÆ2Ë�ÒJØÊÓ�ÛÜÅ�ÉRÇ�ÃRÃCÂÄÓ�Ë7Ï�ÃCÂÄË�ÚPÝ�Þ¼ÂÄË�ÔßÓ�ÉCÛPÆ%ÌRÂÄÓ�Ë�ÃNàá Ó�Ë�ÌRÉ�Æ2ÉâÖãÌRÓeÅ�ÉCÂÄÓ�É�Æ2ÉRÌ³ÂÄË5ÛÜÓÙÒ�Ç�Ð ä�×GÆ2ÃCÇÊÒ5ØÊÓ�Ò�ÂÄË�ÚeÍ)Á�Ç�ÉRÇ7Ý�Þ{ÛÜÓÙÒ�ÇÊÐÄÃ
ÁGÆ Õ Ç7ÌRÓ\×ÈÇ7å�Ë�Ó�Í)Ë;æ�ÌRÁ�ÇçÝ�ÞèÛÜÓÙÒ�Ç�ÐÄÃ�Æ2ÉRÇçÆ2ÏÙÌCÓ�ÛPÆ%ÌRÂÄØ�Æ2ÐÄÐ ÖãØÊÓ�ÛÜÅ�Ï�ÌRÇÊÒÔßÉCÓ�Û�ÌRÁ�Ç�Ó�ÉCÂÄÚ�ÂÄË�Æ2Ð Õ ÂÄÒ�ÇÊÓéÃCÇÊêÙÏ�Ç�Ë�Ø�Ç�à�À�Á�ÇfØ�Æ2ÛÜÇÊÉ�Æ�ÅGÆ2ÉCÆ2ÛÜÇ'ÌCÇÊÉCÃ�Æ2Ë�Ò¦ÌRÁ�ÇÃCØÊÇÊË�ÇÜØÊÓ�Ë�ÌCÇÊË�Ì-Æ2ÉRÇ³ÃCÏ�Å�ÅÈÓ�ÃCÇÊÒãÏ�Ë�åÙË�Ó�ÍéË5Æ2Ë�ÒeÌCÁ�Ç Õ ÂÄÒ�ÇÊÓçÃCÇÊêÙÏ�Ç�Ë�Ø�ÇPÂÄÃÅ�ÉRÓÙØÊÇÊÃCÃRÇ�Ò�Ó�Ë¦ÌCÁ�Ç�ë�Ö�à�ìíÃRÌRÉCÇ�Æ2Û�Ó2ÔÈÝ�ÞíÛÜÓÙÒ�ÇÊÐÄÃsÂÄÃsÌRÁ�ÇÊË�ÇÊî�ÌRÉ�Æ2Ø'ÌCÇÊÒ³Æ2Ë�Ò
ØÊÓ�ÛÜÅ�ÉCÇÊÃRÃCÇÊÒ"æ�Ï�ÃCÂÄË�ÚeÆ2ÒGÆ2Å�ÌRÇ�ÒíØÊÓ�ÛÜÅ�ÉRÇÊÃCÃCÂÄÓ�ËIÌCÇÊØ�Á�Ë�ÂÄêÙÏ�ÇÊÃ�à
ï
ÇPÑGËGÆ2ÐÄÐ Ö
ÃCÁ�ÓNÍaÌCÁ�Ç7ÉCÇÊÃRÏ�Ð ÌCÃ³Ó2Ô)ÌRÁ�ÇMÅ�ÉCÓ�ÅÈÓ�ÃCÇÊÒíØÊÓ�ÛÜÅ�ÉCÇÊÃRÃCÂÄÓ�Ë5ÃRØ�Á�ÇÊÛÜÇ�æ�Æ2Ë�Ò5ÌRÁ�Ç
Ç'ðÜØÊÂÄÇÊË�Ø'ÖMÓ2Ô�ÌRÁ�ÂÄÃ)Æ2Å�Å�ÉCÓ�Æ2ØCÁ"à
ñÙòNóíô�õ�ö�÷�ø%ùûú%ü¨ý-þ�ÿ���� ������	
��ÿ���þ�ÿ�
���������þ�ý�������	�	

 þ�����	���������� ���âþ�ý��
ý-þ� !
ßþ��#"

$&% ���('Ù}�©*))����'�ªâ©f�

+�,.-0/�1�2#354#687�1�9:7�1�-01�,;/�<=,:>@?A<=3:1B4C-�1�D;E:1�,.F�1�2#-G2H-�1�/G4�689:<�IAJ
1BK!-�LMK�<=N#1O<=,PFBK=2Q-�-�<!FB2�K(?A<!3M1B4RF�4M3M<=,:>R2�K=>#4Q7�<�/�S.TU-�LMV#WXTU4M3M1�K
Y 2Q-01�3ZFB4M3M<�,.>[2�<=TU-\2]/\7�1B9:7�1�-�1B,;/�<�,:>^/�S:1@?A<=3:1B4[-�1�D;E:1B,_F�1
` <�/�Sa4#,.1R4#7\-�1B?Q1B7b2�K!-c/�1�IA/�E.7�1�3aV#WdTU4M3M1BK!-e2#,.3a25-01B/e4�6
FB2#TU1B7b2;fg4 YMh 1�F�/�-i9.2�7b2�TU1B/�1B7b-�jlkmS:<!-U/�4Q9:<!FCS_2#- Y 1B1B,n2Q3AJ
3M7�1�-�-01�3O6o4#7pTR2�,AqrqQ1�2�7b-�L�9_2�7�/�<!F�E:K!2�7�K�qG<=,\/�S:1�s_1BK!3\4#6.?A<=-�<�4#J
F�4Q,M6o1B7�1B,_F�1 ` S:1�7�1t2eVQWuTU4M3M1BK_4�6(/�S.1tSAE:TR2�,U6�2#FB1v<=-�E.-�1�3
/�457�1B9.7�1�-01�,Q/G/�S.1R?;<!3M1�4P-�1�D;E:1�,.F�1U4#6w/�S:1@-09&1�2#N#1�7Ux�y�z
jR+�,
/�S.<=-P9.2#9_1�7�L ` 1{2#3.3M7�1�-�-H/�S.1|9:7�4 Y K�1�T}4�6e/�S:1{7�1�9:7�1�-01�,MJ
/�2�/�<=4#,Z4�6m-~/b2]/�<!FR-�F�1B,.1�-G?A<�1 ` 1�3 Y q�2^TU4#,:4MFBE:K=2#7OT�4]?A<=,:>
FB2#TU1B7b2:j*��4�/�Sr-�FB1B,:182#,.3rFB2#T�1�7�2m2#7�18-�E:9:9&4Q-�1�3OE:,.N;,.4 ` ,�L
TU1�2#,.-m/�S_2]/ ` 1e3M4@,.4�/cTR2�NQ1e2�,AqC2Q-�-�E:TU9M/�<�4Q,.-v4#,5-�F�1�,:1
F�4Q,;/�1B,;/b-v,:4#7c4#,P/�S.1\FB2#T�1�7�2U9_2�7b2�TU1�/�1B7b-r� Y 4�/�S5<=,;/�7�<�,_-0<!F
2�,_3H1BI;/�7�<=,.-�<=F���j

kmS:1rV#WcJ Y 2#-�1�3CF�4M3M<=,:>US.2#-m-�1B?#1�7�2#K&2Q3M?]2�,;/�2#>#1�-wFB4#T�J
9.2#7�1�3Z/�4�<=TR2�>Q1 Y 2#-�1�3�F�4M3M<=,:>.��s.7b-~/�<�/U2�K=K�4 ` -\?#1�7�qZK�4 `
Y <�/�7b2]/�1iF�4M3M<=,:>P-0<=,.FB1e/�S.1i4Q,:K�qP<=,M6o4#7�TR2]/�<�4Q,.-t/�4@/�7�2#,.-0TU<�/
2�7�1�/�S:1rFB2#TU1B7b2e9.2#7�2#T�1B/�1�7�-O�o9&4Q-�<�/�<=4#,�LM4Q7�<=1B,;/�2�/�<=4#,�LQ6o4MFB2#K
K=1B,:>#/�Su1B/�F�j���L�/�S.1|V#W�TU4M3M1BKG4�6r/�S:1{-�FB1B,:1��o<�6\<�/P<!-HE:,:J
NA,:4 ` ,^4#,C/�S:1r3M1�F�4M3M1B7t-�<!3M1��m2#,.3CFB4#7�7�1�-09&4#,_3M<�,.>e/�1BIA/�E:7�1
<=TU2#>#1OTR2�9:9&1�3^4Q,H/�S:<=-cV#W�TU4M3M1BK�j��54Q7�1�4]?#1B7�L ` <�/�S5-�E.FbS
25F�4M3M<=,:>_L ` 1UF�2�, Y 1B,:1Bs:/e4�6vV#W�6o1�2]/�E:7�1�-e-�E.FbSZ2Q-r?A<�1 ` J
9&4#<=,Q/�/�7b2�,_-~6o4Q7�TR2]/�<�4Q,�L#<=K=K�E:TU<=,.2]/�<�4Q,HFbS.2#,:>#1 ` <�/�S@7�1�-09&1�F�/
/�4{>Q1B4#TU1B/�7�qa4#7R-0qA,;/�S.1�/�<!FPV#WcJ�TU4M3M1�KtF�4M3M<=,:>.j��t4 ` 1B?Q1B7
TR2�,Aq ` 4Q7�NM-vx �gz�x V�z&2�7�1 Y 2Q-01�3U4#,RNA,:4 ` ,@V#WcJ
T�4M3M1�K=-�LQ2#,.3
6o1 ` 7�1�-�E:K�/b-52�7�1Z2g?]2#<�K!2 Y K=1{F�4#,_F�1B7�,:<=,:>�V#WcJ�TU4M3M1BK Y 2#-�1�3
?A<=3:1B4�FB4#TU9:7�1�-�-0<=4#, ` <�/�S�E:,:NA,:4 ` ,�VQWtJ
TU4M3M1BK!-Bj���,{/�S:1
4�/�S:1B75S_2�,.3�LrFB4#TU9:EM/�1B7P?A<=-�<�4Q,�/�1�FbS:,.<=D;E:1�-BLr2�,_3�9.2#70/�<=F�J

���w�0���Q�A���~�m���� Q¡]¡�¢M¡B£(¤�¥#£!¡B�~¦e�B�~§¨¡�¥i�#��§���¥;�b�b©bªQ«&¡� ;¡�¬#�e­w¥;§�®
¯ ���~©�§���°]ª;±�¡�²;�B®�����¦r³Q�;©�´�µ�ªM�#�b¥;�;��§_¶�·�´B®�·g¸�¹�¶�ª:ºg��³;��¥«&�b¢¨�b³Q ;¡�¥;��»¼´g½�½�®�½�µ�¹�®�¹�´�µb¾#¿.ÀA�BÁ:»*´g½�½�®�½�µ�¹�®�¹�´�µ�¸]Â
�
� ¤��~§�©~��ÃB¤�Ä�Å�¤
±ÆÅ��b¥;¥Q�b©bªlÇp��¦r³Q�;©��Q�ÉÈ��b���;¢¨§¨�b�.ª�Ê�¸�´�¾g½

Å��b¥;¥Q�b©�Ç����Q��Á.ª;ÀQ�0�B¥;�b�
Ë «p Q§�©8³;��³M���8Ì��B©8³Q�~�b©��b¥]�~���i�B��Í�Î�±�½�´�´�½�ªMÄ��B�0��ªAºg�B³A�B¥_Â

E:K!2�7�K�q�-0S_2�9&1�J�6o7�4QTiJ
TU4�/�<�4Q,�/�1�FbS:,:<!D;E:1�-@2#K�K=4 ` /�4a1�IA/�7�2QF�/
V#WcJ
T�4M3M1�K=-�4#6&2O-~/b2]/�<=Fm-�F�1B,.1w?A<=1 ` 1�3 Y qe2GTU4]?A<�,.>�TU4#,.4AF�J
E:K!2�7�FB2#TU1B7b2\x Ï�z�x Ð]z�x Ñ�z�j��t4 ` 1B?#1�7�L�/�S:1v-0S.2#9_1BJ�6o7�4#T�J
TU4�/�<=4#,
9:7�4MF�1�-�-e-0/�<=K�Kw<=-\2[3M<�ÒRFBE:K�/\9:7�4 Y K=1BT ` <�/�S:4#E:/i-0<=TU9:K=<�6oqA<=,:>
2#-�-�E:TU9M/�<=4#,�4#,Ó/�S:1�-�F�1B,.1a4#7P/�S.1�FB2#T�1�7�2�9.2#7�2#TU1�/�1�7�-�j
Ô ,.4�/�S.1B7R-04QK�E:/�<=4#,�<!-i/�4|/�2�NQ1H<=,;/�4|2QFBFB4#E:,;/�2|?#1�7�q{K!2�7�>#1
2�TU4QE:,;/84�6�3:2]/b2G2#K�4Q,:>G/�S:1c?;<!3M1�4O-�1�D;E:1�,.F�1v<=,U4#7b3M1B7p/�4r7�1BJ
F�4]?Q1B7p/�S:1 ` S:4QK�1�V#W�-0/�7�E.F�/�E:7�1t4�6(/�S:1�-�F�1�,:1\x�Õ�z�x Ö]z
jpkmS:1�-�1
K!2#-0/mTU1B/�S:4M3^E.-�E.2�K=K�q@2Q-�-�E:TU1�-v2�-�9_1�F�<�s_FrFB2#T�1�7�2\TU4�/�<=4#,*L
2#-�2�,R1�IM9:K=4#7�<=,:>rTU4�/�<=4#,*L#<=,R4#7b3M1B7�/�4\-�4#K=?#1t2�T Y <=>#E:<�/�<=1�-�<=,
Y 4�/�S5-�F�1�,:1r-~/�7�E.F�/�E:7�1r2�,.3PF�2�TU1B7b2\TU4#/�<=4#,�j

+�,X/�S:<=-�9.2�9&1B7�L ` 1a9:7�1�-�1B,;/|2�,X2#EM/�4QTU2�/�<!F�-�FbS:1BTU1
6o4#7�V#WcJ�TU4M3M1�K Y 2Q-01�3{?;<!3M1�4[F�4#TU9:7�1�-�-�<�4Q,Z4#6t-~/b2]/�<!FH-�F�1�,:1
?A<�1 ` 1�3 Y qH2iTU4]?A<�,:>UTU4#,.4AFBE:K!2�7vFB2#T�1�7�2.j Ô /~qA9:<!FB2#K�FB2#-�1
<!-�2#,�4QEM/�-�<=3:1 ` 2�K=N{E.-0<=,:>{2|-�<=T�9.K�1PFB2#TiJ�F�4Q7�3:1B7�j|×�<=3M1�4
F�4M3M<=,:>Z6o7b2�TU1 ` 4#7�N Y 7�<=,:>;-�-�4#TU1P9.2#70/�<=FBE:K=2#7RF�4#,_-~/�7�2#<�,;/�-��
s.7b-~/ ` 1CTiE.-~/@FB4#,.-�<=3:1B7i/�S.2�/RF�2�TU1B7b2[9_2�7b2�TU1�/�1B7b-H� Y 4�/�S
1�IA/�7�<=,.-�<=Fv2#,.3\<=,;/�7�<�,_-0<!F��p2#,.3U-�FB1B,:1tFB4#,;/�1�,Q/�2#7�1mE:,.N;,.4 ` ,�j
ØZ1O6oE:70/�S:1B7t2Q-�-�E:TU1G/�S.2�/m/�S:1eF�2�TU1B7b2\TU4#/�<=4#,^<=-v,.4�/tF�4Q,MJ
-0/�7b2�<=,:1�3�/�4O6o4#K=K�4 ` 2e-�9_1�F�<�s_Fv9.2�/�S[��K�<=N#1c2#,R1�IM9:K=4#7�<�,.>rT�4#J
/�<=4#,&��L]S:4 ` 1B?Q1B7 ` 1w2Q-�-�E:TU1�/�S_2]/*/�S:1mFB2�TU1�7�2mTU4�/�<�4Q,e<!-*,:4#/
3M1�>#1B,.1B7b2]/�1�3u�Ù6o4Q7i1BI:2�TU9:K=1C2[9.E:7�1^7�4�/�2�/�<=4#,_��j|ØZ1^T\E.-0/
2�K!-�4{/�2�NQ1[<=,Q/�4l2QFBF�4QE:,;/R/�S.2�/C?A<!3M1B4�FB4M3M<�,.>�7�1�D;E:<�7�1�-H2�,
4#,:J�/�S:1�J�Ú.q[9:7�4MF�1�-�-�� ` 1UT\E_-~/e9:7�4MF�1�-�-G4#,.K�q�2P-�TR2�K=K89.2�7�/
4�6�/�S:1U?A<=3:1B4C-�1�D;E:1�,.F�1QL�,:4�/ ` 2�<�/�<=,:>@6o4Q7O2#K�K�3:2�/�2@/�4^9:7�4#J
F�1�-�-c/�S.1\?A<=3:1B4C-�1�D;E:1�,.F�1QjcØZ1e/�S:1B,|S.2g?#1\FbS.4Q-�1B,P/�4 Y 2#-�1
4#E.7�9:7�4MFB1�-�-p4#,i/�S:1t1BIA/�7b2#F�/�<�4Q,\4#6(2r-0/�7�1�2#TÛ4�6(V#WnTU4M3M1BK!-�L
<=,.-~/�1�2Q3H4#6¼2�E:,:<!DQE.1OVQW�TU4A3:1BK ` S:<!FbSH7�1�D;E:<=7�1�-w/�4A4iTiE.FbS
<=,M6o4#7�TR2]/�<=4#,_-m<�,^/�S.1eFB2#-�1G4�6p?;<!3M1�4UFB4M3M<�,.>.j

+�,l/�S:1^6o4#K=K=4 ` <�,:>_L ` 1^s.7b-0/ Y 7�<=1�Ú.q�3M1�-�FB7�< Y 1H/�S:1P1�IAJ
/�7b2#F�/�<=4#,R4#6&/�S:1�VQW�TU4M3M1�K=-w2�,.3U/�S:1B,H9.2gqiTU4Q7�1t2�/0/�1�,;/�<=4#,
4#,P/�S:1\FB4#TU9:7�1�-�-0<=4#,P-~/b2�>Q1#jmÜv1�-�E:K�/�-t4#6pFB4#TU9:7�1�-�-0<=4#,P9&1B7�J
6o4#7�TR2�,.FB1t4#,R7�1�2#K:?A<=3:1B4\-�1�D;E:1�,.F�1�-�2�7�1ms.,.2#K�K=qR-0S.4 ` ,U2#,.3
3M<!-�FBE.-�-01�3�j

Ý�%ßÞ ­áàl©�)��;â�ãeã�'�}G�s~:àåäf�s�)�"}G~M'ÙªR©��

ØZ1{s.7�-0/59:7�1�-�1B,;/C/�S:1�-0/�7�E.F�/�E:7�1{4#6\/�S.1a7�1�9:7�1�-01�,;/�2]/�<�4Q,��
1�2QFbS\V#W�TU4M3M1BKM<!-�1�IA/�7b2#F�/�1�3e2�,.3\E.-�1�3r6o4Q7�2G-�TU2#K�KA9&4#7�/�<=4#,
4�6�/�S.1r?;<!3M1�4@-01�DQE.1B,.FB1OF�2�K=K�1�35æe�GçÓ��æG7�4QE:9��c6�ç�<=F�/�E:7�1���j
kmS:1Pæe�Gç�-e4]?Q1B7�K=2#9Z/�S:1�TU-�1BK=?#1�-BL�/�S.2]/�<=-\/�S:1CK=2Q-~/�<�TR2#>#1
4�6O2aæe�Gçè<!-�/�S.1[-�2#T�1P2#-�/�S:1Ps.7b-~/R<=TR2�>#1^4�6�/�S:15,.1�IA/
4#,.1#j\ØZ1RFB2#K�K�/�S.1�-�1i<=TR2�>#1�-ré�êBë~ìbí�î�ïUê�ð�j�kmS:1UNQ1Bq;6o7�2#TU1�-
2�7�1�2#EM/�4QTR2]/�<!FB2#K�K=qR-01�K�1�F�/�1�3H2Q3:2�9:/�<=?#1BK=qU/�4i/�S.1�?A<!3M1B4UF�4Q,MJ
/�1�,;/�-�L Y 2#-�1�3a4Q,�-�1B?#1�7�2#KwFB7�<�/�1�7�<!2[3M1�9_1�,.3M<=,:>�4Q,�TU4�/�<=4#,*L
9&1B7bF�1B,;/b2�>#1G4�6�4#EM/�>#4Q<�,:>i9_4Q<�,;/b-m<�,P<=TU2#>#1�-�2#,.3HVQW�7�1�F�4Q,MJ
-0/�7�E.F�/�<�4Q,^-0/�2 Y <�K=<�/~q|x ñ]z
j



� 
�!������������
	 � ���� �+��������Ù���  ��
�����f�  ���+-
��������- ��e�� �+�����	����5��� ���� �����
�����(0�� �(���� � ���

�:4Q7@1�2QFbSuæe�GçpL82aV#W TU4M3M1�Kt<=-H2�EM/�4#TR2]/�<=F�2�K=K�ql1�IAJ
/�7b2#F�/�1�3C4Q,H/�S:1rÚ.qQj�kmS:1e9.7�<=,.F�<=9:K=1r4�6p1�IA/�7b2#F�/�<=4#,^<=- Y 2#-�1�3
4#,a-�S.2�9&1�J�6o7�4#T�J�TU4#/�<=4#,ZT�1B/�S:4M3�� ` 1RE_-01@253M1�,.-�1RT�1�-0S:J
Y 2Q-01�3ÛTU4�/�<�4Q,É1�-0/�<=TR2]/�4#7ZE.-0<=,:> T\E:K�/�<�J�>Q7�<!3É2#,.3ÛTiE:K�/�<�J
7�1�-�4#K=EM/�<=4#,P2�9:9.7�4;2#FbS:1�-�x�y#yBz�j

kmS:1GFB2�TU1�7�2r<=,;/�7�<�,_-0<!Fv9.2#7�2#T�1B/�1�7�-w2�7�1t1�-0/�<=TR2]/�1�3RE.-0J
<=,:>Ó2Ó-�1BK�6ÙJ
F�2�K=< Y 7b2]/�<�4Q,Û2�K=>#4Q7�<�/�S:T 4Q7|s.IA1�3X/�4Ó2#9:9:7�4gIA<�J
TR2]/�1�3�?]2�K=E:1�-�j Ô FBF�E.7�2�/�1P<�,;/�7�<=,.-�<=FP9.2#7�2#TU1�/�1�7�-R2#7�1P,:4#/
7�1�D;E:<=7�1�3�-0<=,.FB1 ` 1^3:1�-�<�>Q,�4#E.7i7�1B9:7�1�-�1B,;/b2]/�<=4#,�/�4 Y 1^7�4#J
Y E.-0/H/�4�<=,.2#F�F�E:7b2]/�15<�,;/�7�<=,.-�<=F�9.2�7b2�TU1�/�1B7b-BjXkmS:1|1�IA/�7�<=,MJ
-�<=Fc9.2�7b2�TU1�/�1B7b-82�7�1�FB4#TU9:EM/�1�3RE_-0<=,:>iFBK=2Q-�-�<!FB2�K_FB2�K=< Y 7�2�/�<=4#,
TU1�/�S:4M3:-C2#,.3n2�,u2Q3:2�9:/�1�3 Y E:,.3MK=1|2Q3 h E.-0/�TU1B,;/CTU1B/�S:4M3
x ñ]z
j|kmS:1^3M1B,.-�1HTU4#/�<=4#,as.1�K=3�6o7�4QT�/�S:1Hs.7�-0/\/�4[/�S:1HK!2#-0/
<=TU2#>#1[4#6r/�S:1aæe�Gç 2#,.3uFB2#TU1B7b2a9.2�7b2�TU1B/�1B7b-R6o4Q7@/�S:1�-�1
/ ` 4@<�TR2#>#1�-�2�K=K�4 ` /�4C7�1�F�4Q,.-~/�7�E_F�/c2H3:1B,.-�1\3M1�9M/�S|TU2#954�6
/�S.1cs.7b-0/w<=TU2#>#1t4#6�/�S:1ræe�Gçpj��¼<=>#E.7�1iyc-0S.4 ` -w2#,@1�I:2�TU9:K=1
4�6�3M1B9M/�SHTR2�9C1�IA/�7b2#F�/�1�3U6o7�4QT /�S:1�����í�êbê���?A<!3M1B4U-�1�D;E:1B,_F�1
��-�1B1r7�1�-�E:K�/�-v-�1�F�/�<=4#,_��j

��������� ì�Ë7Ç'î�Æ2ÛÜÅ�ÐÄÇ�Ó2Ô�Æ³Ò�ÇÊÅ�ÌRÁJÛPÆ2Å � ×ÈÓ2ÌâÌCÓ�Û"!�Ç'îÙÌRÉ�Æ2Ø'ÌéÔ ÉRÓ�ÛlÌRÁ�Ç## !���
�0 Õ ÂÄÒ�ÇÊÓ¦ÃCÇÊê�Ï�ÇÊË�ØÊÇ�à�À�Á�Ç�ÌCÓ�ÅÜÑGÚ�Ï�ÉRÇ)ÂÄÃ�ÌCÁ�Ç�ØÊÓ�ÉCÉRÇ�ÃRÅÈÓ�Ë�Ò�ÂÄË�Ú�ÂÄÛPÆ2Ú�ÇÂÄËPÌCÁ�Ç¦ÃRÇ�ê�Ï�ÇÊË�ØÊÇ�à

Ô E.,:<�6o4Q7�T /�7�<!2�,:>QE:K!2�78TU1�-�SR<!-8/�S:1B,H2#9:9:K=<�1�3R4#,R1�2#FbS
s.7b-~/¼<�TR2�>Q1�4�6A1�2QFbSræe�Gçw- ` S:<!FbSr>#<=?#1�-�2tV#WaTU4M3M1�KQ2�,_3O<�/b-
2#-�-�4AFB<=2�/�1�3U/�1BI;/�E:7�1G<=TR2�>Q1��o/�S:1Gs.7b-~/m<=TU2#>#1G4�6¼/�S:1ræe�Gçw��j
$ 2�TU1�7�2v1BIA/�7�<�,.-�<!F�9.2�7b2�TU1B/�1B7b-�2#7�1�/�S:1B,i7�1B/�7�<�1�?#1�3G6o4#7*1�2#FbS
<=TU2#>#1v4#6&/�S:1c?A<!3M1B4e-�1�D;E:1�,.F�1cE.-0<=,:>\2O9&4Q-�1t1�-~/�<�TR2]/�<�4Q,@2�K�J
>#4Q7�<�/�S.T^jÛkmS.1�4#7�<=>#<=,.2�Kt?A<!3M1B4l-01�DQE.1B,.FB1[7�1�F�4Q,.-~/�7�E_F�/�<=4#,
<!-c/�S:1B,|7�1�2�K=<&%�1�3 Y qP/�S:1i9.7�4 h 1�F�/�<�4Q,[4�6w1�2#FbS|V#Wè/�1BI;/�E:7�1�3

TU4M3M1BK!-Bj Ô VQW�6�2#3M<=,:>5<!-\2#K=-�4PE.-01�3Z/�4[-�TU4;4#/�S:K=q|- ` <�/�FbS
6o7�4#T 4#,:1^æe�GçX/�4�/�S:1C,:1�IA/U4#,:1|x ñ�z�ja��,:1HTiE.-~/�,:4�/�<=FB1
/�S_2]/�/�S:1O3M1�FB4M3M<�,.>i-0/�2�>Q1tE.-�1�-�F�K!2#-�-0<!FB2#K_VQW�9:7�4 h 1�F�/�<�4Q,H2�K�J
>#4Q7�<�/�S.TU-v2#,.3C<=-m/�S:1B,P7�1�2#K�<'%B1�3@<=,^7�1�2#K(/�<=TU1#j
Þ*%)( '�}G�s~:àU�;©_à+*�}G�Aã�ã�ªâ©f�
��,.FB1e/�S.1i4Q7�<=>#<=,.2�K¼?A<=3M1�4C-�1�D;E:1�,.F�1iS.2#- Y 1�1B,|1B,.FB4A3:1�3�2Q-
2�VQW TU4M3M1�K�-0/�7�1�2#T^L ` 1 ` 2#,Q/�/�4 FB4#TU9:7�1�-�-[<�/�j kmS:1
F�4QTU9:7�1�-�-�<=4#,R4�6�/�S:1�3:<�,(1B7�1B,;/m9.2�7�/�-�4�6�/�S.1�7�1B9:7�1�-�1B,;/b2]/�<=4#,
��VQW�TU4A3:1BK�L]/�1BI;/�E:7�1�<=TR2�>Q1�-�2�,.3�FB2#T�1�7�2c9.2�7b2�TU1B/�1B7b-b��E.-�1
2#3.2�9M/�1�3^F�4#TU9:7�1�-�-�<�4Q,@/�1�FbS:,:<!D;E:1�-�j

V:j=y k*1BIA/�E:7�1O<�TR2�>Q1�-

ØZ1vE.-01v2O-0/�7�E.F�/�E:7�1v-�<�TU<=K=2#7p/�4G/�S.1t�[ç.-�æ�6o4#7�TR2]/�4#,.1w6o4Q7
K=4 ` Y <�/�7b2]/�1[�o+~ç�ç���L�/�S.2]/e<!-��e4#,:10/�12��í�îa��+0�O<�TR2#>#1R2]/r/�S:1
Y 1B>#<=,:,:<=,:>G4�6:/�S:1�?;<!3M1�4G-0/�7�1�2#T 6o4QK�K=4 ` 1�3 Y q43�í�ê6587:9;��ê<5C��ç��
<=TU2#>#1�-Bj=/>12��í�îP<=TR2�>Q1�-e3M45,.4�/\3M1�9_1�,.3a4�6m4�/�S:1B7\<�TR2�>Q1�-�L
` S:1�7�1�2#-.3�í�ê65�7:9���ê65U<�TR2#>#1�-�3:1B9&1B,.3R4Q,�/�S:1t9.7�1�?;<=4#E_-0K=q\3M1BJ
F�4M3M1�3^<�TR2�>Q1#j

kmS:1�s.7�-0/¼<=TR2�>Q1�4�6M/�S.1w-�1�D;E:1B,_F�1c�?/>12��í�ît/~qA9_1g��<!-¼FB4#T�J
9:7�1�-�-01�3@E.-�<=,:>�2iTU1�/�S:4M3C-�<�TU<=K=2#7�/�4
@QçA-wær�CBCBCBr-0/�2#,.3:2#7�3
x�yDB]z
LG/�S.2�/[<=-��n2 ` 2g?Q1BK=1�/^/�7b2�,.-06o4#7�TR2]/�<�4Q,�LG2#,Ó2Q3:2�9:/�<=?#1
D;E.2�,;/�<�s_F�2]/�<�4Q,P��E.-�<�,:>FEHG I�J4Km�w2�,.3R2#,R1B,;/�7�4#9:<!FtFB4A3:<�,:>_j

Mp

mapping projection

T p T p+1

E p+1

+
Tp+1
^

~

�������<L M ÉRÂÄË�ØÊÂÄÅ�ÐÄÇ�Ó2ÔÈÅ�ÉRÇ�Ò�ÂÄØÊÌRÂ Õ Ç�ØÊÓÙÒ�ÂÄË�Ú,ÛÜÇ'ÌCÁ�Ó�Ò�Ó2Ô ÌRÁ�Ç�ÌRÇ'îÙÌRÏ�ÉCÇ�ÂÄÛ-äÆ2Ú�ÇÊÃNà

V:j�� V#WXTU4M3M1�K=-

-�2QFbS�V#W TU4M3M1BKmFB2#, Y 1P-�1B1B,l2#-�2�V#W TU4M3M1BK�1�IA/�7�E.3:1�3
6o7�4#T /�S:1iE:,:<�6o4#7�TUK�qPTU1�-�S:1�3|3M1B9:/�S[TR2�9*jGkmS:1�V#WèTU4A3MJ
1BK!-@-0/�7�1�2#T^L�/�S.2�/@<=-R/�S:1[3M1�F�<=TR2]/�1�3�3M1B9M/�S�TU2#9�Lm<=-R2#K=-�4
F�4QTU9:7�1�-�-�1�3�E.-�<�,:>52 ` 2g?Q1BK=1�/G/�7b2�,.-06o4#7�TR2]/�<�4Q,�ji�c4 ` 1�?#1B7�L
` 1GE_-01O2�,P2#3:2#9M/�1�3HD;E.2#,Q/�<�s&FB2]/�<�4Q,CK!2 ` �¼/�S:1e3M1�9M/�S{�Ù6o7�4#T
/�S.1iFB2#TU1B7b2U9_4;-0<�/�<=4#,P/�4@/�S.1iV#WÉ?#1�70/�1�IP4�6p/�S:1�V#WèTU1�-�S_�
4�6�1�2#FbSU9_4Q<�,;/�4#6(/�S:1GV#WuTU4M3M1�K.<!-�D;E.2�,;/�<�s.1�3UE.-�<�,:>i2O,:4#7�J
TR2�K=<&%�1�3C<�,A?Q1B7b-01OK!2 ` �-�D;E.2�/�<=4#,.-�4�6 Y 2#FbN;J
9:7�4 h 1�F�/�<=4#,è6o4#7�2ÛVQW}9&4#<=,Q/ON P
�RQTSVU�S
WA��2�7�1O>#<=?#1B, Y q(�

XY P Z
[b�:\ *�] B * � XNXY=^ P Z
[R_~�a` ] b � XN
�~yg�

c � Y �.Ped YgfhY ^ d ���Q�
ØZ1e2#-�-0E:TU1G/�S_2]/��



��� ���������
	���
�����������������������	�� ���� �!"� ��#%$'&�()���� )� *,+-
�����.0/�1%12*

� <=,Q/�7�<=,.-�<=FO9_2�7b2�TU1�/�1B7b-w2#7�1Gs:IM1�3C6o4Q7t2i>Q<�?Q1B,5æe�GçpL� 9:<�IM1BKeTU4�/�<�4Q,�<�,.3:E.F�1�3 Y qn/�S:1�FB2#TU1B7b2l7�4�/b2]/�<�4Q,�<!-
<=,.-0<=>#,.<�s_F�2�,;/\F�4QTU9.2�7�1�3[/�4P/�S.1R4#,:1R<=,.3ME.FB1�3 Y q[/�S:1
FB2#TU1B7b2\/�7�2#,.-�K=2�/�<=4#,�j

ØZ1O/�S:1�,^4 Y /�2#<�,*�

Y P ����� �	� ��V;�

` <�/�S b PÉ� b � S b � S b � �G�
Y ^ P�
 �
� [��� � [��� � [��� � [��	� �oÏA�

kmS.2�/t<=-�LA6o4#7t2�9:E:7�1O/�7b2�,_-0K!2]/�<�4Q,��

c � Y ����� � Q W f Q�� b �W�� b � � / � � U W f
U�� b �W�� b � � / ��ÐQ�

4#7��

c / � Y ��� �RQ�� b � f W � b � � / ���RU!� b � f W"� b � � /W / �!�:W#� b � � / ��Ñ;�

c / �%$���� ��& � � b � f & � � b � � / ����& � � b � f & � � b � � /& /� �!��$'� & � � b � � / ��Õ#�

6o4#7($'� & �*)+) b � L ` S.<=FbSl<=-R2|7�1�2#-�4#,.2 Y K=1@SAq;9&4�/�S:1�-�<!-\6o4Q7/�S.1e-�FB1B,:1�- ` 1r3M1�2�K ` <�/�S��

c / �%$���� y$ / � ��& � � b � f & � � b � � / ����& � � b � f & � � b � � /& ,� ��Ö;�

/�S_2]/e<!- c �%$��e<=-O9.7�4Q9_4Q70/�<�4Q,.2�Kp/�4ay.-/$wjR+
/i-�<�TU9:K=q�<=TU9:K=<�1�-
/�S_2]/8/�S:1tTU4#7�1t2O9_4Q<�,;/�<!-p6�2#7�6o7�4QTÉ/�S:1t4Q9M/�<!FB2#K.F�1�,Q/�1B7�L�/�S:1
K=1�-�-�/�S:1r9:7�4 h 1�F�/�<�4Q,C1�7�7�4#7�<=-�j

kmS:<!-nD;E.2�,;/�<�s_F�2]/�<=4#, 2�K=K=4 ` -�/�4dF�4#TU9:7�1�-�-l/�S:1XVQW
TU4M3M1BK ` <�/�SP2\K=<=,:1�2#7�7�1B9.7�4 h 1�F�/�<�4Q,R1B7�7�4Q7w7�1B>;2�7b3M<=,:>r/�4�/�S:1
D;E.2�,;/�<�s_F�2]/�<�4Q,H-~/�1B9�j�kmS:1�TU1�-�SC-�<&%�1�2�K!-�4\2�K=K�4 ` -8/�4U2#3:2#9M/
/�S.1 Y <�/�7�2�/�1r4#6¼/�S:1eF�4QT�9.7�1�-�-�1�3C?A<=3M1�4R-01�DQE.1B,.FB1#j�ØZ1O/~q;9:J
<!FB2�K=K=qCs.I5/�S:1UTU1�-�S|-�<&%�1e/�4^ÖH6o4#7GK�4 ` Y <�/�7�2�/�1U2�,.3�y��U6o4Q7
?#1�7�qHK�4 ` Y <�/�7b2]/�1Qj�kmS.1eDQE_2�,;/�<'%�2�/�<=4#,5-~/�1B9P<!-cFbS:4;-01�,^-�E.FbS
2#-�/�S:1r9:7�4 h 1�F�/�<=4#,^1B7�7�4#7�<=-vK=1�-�-�/�S_2�,=B0��Ð\9.<�IM1BK�j
V:j V $ 4#TU9:7�1�-�-01�3H-0/�7�1�2#T >#1�,:1B7b2]/�<�4Q,

kmS:1C7�1�9:7�1�-01�,;/�2]/�<�4Q,{<=-\1�,(1�F�/�<�?Q1BK=qZFB4#TU9:7�1�-�-01�3�L�2�K=K�4 ` <=,:>
/�4�FB4#TU9:EM/�1P/�S:157�1�2#KtF�4M3M<=,:>aF�4;-~/�juØ|1[F�2�,n2#F�F�E:7b2]/�1BK=q
FbS:4A4Q-�1t/�S:1�/�2�7�>#1B/ Y <�/�7b2]/�1 `�1w/�S_2�,:NM-w/�4�EHG I J4K�F�4M3M<=,:>
4�6(/�1�IA/�E:7�1c<=TR2�>Q1�-�j¼kmS:1GF�4M3M<=,:>\F�4;-~/ `"[�2 � [p4�6(/�S.1�F�E.7�7�1B,;//�1BIA/�E:7�1r<�TR2#>#1G<=-t-�<=T�9.K�qHFbS.4Q-�1B,P2#-��

` [�2 � [HP ` 1 �=� b43 ��5 f b43 �6o7 f �:` 17698 � `�:^� ��ñ;�

` <�/�S[6o7G/�S:1\6o7b2�TU1�7�2�/�1e4#68/�S:1�?A<=3:1B4C-�1�D;E:1�,.F�1QL `#17698è/�S:1
F�4M3M<=,:>uFB4Q-0/[4�6�/�S:1�F�2�TU1B7b2�9.2�7b2�TU1B/�1B7b-a�~y BCB Y <�/�-�9_1�7
éUê�ë~ìbí�î]ïRêa<=TU2#>#1�-C2#,.3 ÐCB Y <�/�-C6o4#7P4#/�S:1�7^<=,;/�1�7�TU1�3:<=2�/�1
<=TU2#>#1�-���LT`�: /�S.1@F�4M3M<=,:>[F�4;-~/r4�6�/�S.1HV#WdTU4M3M1�K�2�,.3 b43/�S.1O/�<=T�1e2�/�æe�Gç<;�j

V:j Ï Üv1B9.7�1�-01�,Q/b2]/�<�4Q,C9:7�4#9&1B7�/�<=1�-

��<�>QE:7�1@V5-0S:4 ` -r2^/~qA9:<!FB2#K87�1�-�E:K�/e4Q,Z/�S:1Rs_7�-0/\V#WdTU4M3M1�K
1�IA/�7�2QF�/�1�3R6o7�4#T 2i7�1�2�K(?A<=3:1B4U-01�DQE.1B,.FB1���-01�1�s_>#E:7�1�-mÐ\2#,.3
ÑQ��j ØZ1[9:K=4�/P��W 7�1B9:7�4 h 1�F�/�<�4Q,l1�7�7�4#7R4#6�/�S:1�V#W TU4A3:1BK�L
F�4QTU9.2�7�1�3�/�4e/�S.1c7�1B9:7�4 h 1�F�/�<=4#, ` <�/�S:4QEM/�FB4#TU9:7�1�-�-0<=4#,*LQ3M1BJ
9&1B,.3M<=,:>[4Q,Z/�S:1HFB4M3M<�,.>[F�4Q-0/\9&1B7eTU1�-0Sa<=, Y <�/b-BjPØZ1H-�1B1
/�S_2]/@/�S:1�V#W TU4A3:1BK�FB4Q-0/H<!- Y 1�/ ` 1B1B,u�a2#,.3nV Y <�/�-H9_1�7
TU1�-�SH6o4Q7v2\7�1B9:7�4 h 1�F�/�<�4Q,@1B7�7�4Q7�K=1�-�-w/�S.2#, B"� Ðe9:<�IM1�K�L ` S:<!FbS
<!-c?Q1B7�qHK=4 ` FB4#TU9.2#7�1�3^/�4R/�S:1e/�1�IA/�E:7�1iFB4Q-0/�jckmS.<=-c<=-GF�4Q,MJ
s.7�TU1�3 ` <�/�SRs.>QE:7�1tÏ.� ` 1tF�2�,@-�1B1v/�S.2]/w/�S:1c/�1BI;/�E:7�1t<�TR2#>#1
F�4;-~/p7�1BTR2�<=,.-*/�S:1mTR2 h 4Q7¼F�4M3M<=,:>OF�4;-~/p<�,\/�S:1m9:7�4#9&4Q-�1�3e7�1�9MJ
7�1�-�1B,;/�2�/�<=4#,�j

0

0.5

1

1.5

2

2.5

3

3.5

1 2 3 4 5 6 7

2D
 p

ro
je

ct
io

n 
er

ro
r

bitrate (bits/mesh)

street sequence, model 0

�������>= ÀfÖÙÅ�ÂÄØ�Æ2Ð�×�Â ÌCÉCÆ%ÌCÇçÓ�×�ÌCÆ2ÂÄË�ÇÊÒ5Í)Â ÌRÁ5ÌRÁ�ÇMÆ2Ò�Æ2Å�ÌCÇÊÒjêÙÏ�Æ2Ë�ÌRÂ ÑGØ�Æ%ä
ÌRÂÄÓ�Ë"à

0
10
20
30
40
50
60
70
80
90

100

0 50 100 150 200 250

bi
tr

at
e 

(k
b/

s)

image

(1) Camera
+ (2) 3D Model

+ (3) Texture image

��������? á ÓÙÒ�ÂÄË�Ú)ØÊÓ�ÃRÌsÓ2Ô�Ç�Æ2Ø�Á�ÅGÆ2ÉRÌ�Ó2ÔÙÌCÁ�Ç�ÉCÇÊÅ�ÉRÇ�ÃRÇÊË�ÌCÆ%ÌCÂÄÓ�ËA@�� � ! á Æ2Û-ä
ÇÊÉ�ÆMØÊÓ�ÃâÌNæ � � !,Æ2Ò�Ò�ÂÄË�ÚJÌRÁ�ÇPÝ�ÞWÛÜÓ�Ò�ÇÊÐ�Ø�Ó�ÃâÌNæ � Ý�!¦Æ2Ò�Ò�ÂÄË�ÚMÌRÁ�ÇÜÌRÇÊî�ÌRÏ�ÉCÇ
ÂÄÛPÆ2Ú�Ç�ØÊÓ�ÃRÌ�à

��,:1�T\E_-~/{,:4�/�<=FB1�/�S.2�/Z/�S:1�9:7�4#9&4Q-�1�3X7�1B9:7�1�-�1B,;/b2]J
/�<=4#,�<�,;/�7�<=,.-0<!FB2#K�K=q{2�K=K�4 ` -iV#W TU2#,:<=9:E:K!2]/�<=4#,_-\K=<�NQ1C-0/�1�7�1�4�J
?A<=-�E.2#K�<'%�2�/�<=4#,H4Q7t-�FB1B,:1OTR2�,.<�9:E.K=2�/�<=4#,ax ñ�z�jB¼% �j�Aã��¼â�'�ã

kmS:1cFB4#TU9:7�1�-�-0<=4#,U-�FbS:1BTU1t9&1B7�6o4#7�TR2�,.FB1v<=-8s.7�-0/�F�4QTU9.2�7�1�3
/�4P-0/�2]/�1\4#6�/�S:1U2�7�/�K=4 ` Y <�/�7b2]/�1�1B,_F�4M3M1B7U���G��ÑAC¼�t2#,.3 ` 1
-�S:4 ` ,:1 ` 7�1�-�E:K�/�-m<=,^?Q1B7�q@K=4 ` Y <�/�7b2]/�1OFB4M3M<�,.>U2#7�1�2:j

��,us_>#E:7�1���ÖQ��L ` 1Z-�S:4 ` 2l7�1�-0E:K�/ ` <�/�S /�S.1 � ��í�êbê;�
?A<=3:1B45-01�D;E:1B,.FB1��B�O6o4Q7�TR2�/G<!- $ + �nÏ_� �:� B^2]/\�#Ð#� %QL�>#K=4 Y 2#K
TU4�/�<�4Q,�<!-82G/�7�2#,.-0K!2]/�<�4Q,�2#K�4Q,:> %�J�2]IM<!-BL�,.1B<�/�S:1�7�FB2#T�1�7�2G9.2�J
7b2�TU1�/�1B7b-U,:4#7@-�F�1�,:1[F�4Q,Q/�1B,;/H2�7�1PNA,:4 ` ,�j�kmS:15<=,;/�1�7�,.2#K

� ¯ §��Q�b¡�©��9D]�;�b¥Q�b�m£=�~¡�¦Û«p ;¡�¦r©�¡�¥@Í��Q¢¨�~§¨¦r���#§��G��¥;�UÀ�«pÅ�E



� 
�!������������
	 � ���� �+��������Ù���  ��
�����f�  ���+-
��������- ��e�� �+�����	����5��� ���� �����
�����(0�� �(���� � � Ý

FB2#TU1B7b2C9_2�7b2�TU1�/�1B7b-r2�7�1Us:IM1�3Z/�4P/~qA9:<!FB2#K�?]2�K=E:1�-e2�,.3Z6o4#J
FB2#K�K=1B,:>#/�SP<=-ts:IM1�3C/�4@2#,52�9:9:7�4gIM<�TR2�/�1O?]2�K=E:1#j�kmS:1e?A<=3:1B4
-�1�D;E:1B,_F�1r<!-tF�4QT�9.7�1�-�-�1�3 ` <�/�S[���#Ñ C{?A<!3M1B4R1�,.F�4M3M1�7ç�'�c2�/
ÖQ��N Y f]- ` S:<=FbS|<=-�/�S:1UT�<=,:<=T\E:T Y <�/�7�2�/�1 ` <�/�S[/�S:<=-rFB4M3M1B7�j
kmS:1�-01�DQE.1B,.FB18<=-¼2�K!-04c1B,.FB4A3:1�3 ` <�/�Sr/�S:1�9:7�4#9&4Q-�1�3OTU1B/�S:4M3
3M1�,:4�/�1�3���ê<9���� ` <�/�S�/�S:1Z-�2#TU1[9.2�7b2�TU1B/�1B7b-�jÛkmS:1[s.>#J
E:7�1���ÖQ�w-0S.4 ` -�3A������-�F�4Q7�1G2�K=4#,:>\/�S:1r-�1�D;E:1B,_F�1#� K_ê
	 ���Mí�ê
F�E.7�?Q1t3M1B,:4#/�1�-8/�S:1 3A������4�6�/�S.1�F�4QTU9:7�1�-�-�1�3i/�1�IA/�E:7�1t<=T�J
2�>Q1�-mTR2�9.9_1�3P4#,^/�S:1i-0E.F�F�1�-�-�<�?Q1rV#WXTU4M3M1BK!-�j�kmS:14/�ïUî�
Qê
F�E.7�?Q1�3M1�,:4�/�1�-w/�S:1 3A�����Ó4�6�/�S:1O7�1�F�4Q,.-~/�7�E_F�/�1�3@-�1�D;E:1B,_F�1
` <�/�S[/�S:1���ê69���� TU1�/�S.4A3�2�,.3�������� ` <�/�S�/�S:1�����ÑACa1B,:J
F�4M3M1�7�j5kmS:1CF�E:7�?#1�-e-0S.4 ` /�S.2]/
3A����� -�F�4Q7�1@2#7�1@-�<�TU<=K=2#7
6o4#7 Y 4#/�SPTU1�/�S.4A3.-BL&2�,.3 Y 1�/0/�1B7v6o4Q7��cê69���� TU1�/�S.4A3 ` S.1B,
/�S.1�V#W TU4M3M1�Kc<!-@7�1�6o7�1�-�SÓ��9_1�2�N�4#,�/�S:1|-01�F�4#,_3�FBE:7�?#1���j
��,as.>QE:7�1�-^��ÐgJ0Õ���L ` 1^F�4QT�9_2�7�1@?A<=-�E.2�KmD;E.2�K=<�/~qZ4#6t7�1�F�4Q,MJ
-0/�7�E.F�/�1�35?A<!3M1B4^-01�DQE.1B,.FB1#�v/�S:1\<=TR2�>#1�-�FBK�1�2�7�K�qP-�S:4 ` /�S.2�/
�cê69���� 9:7�4]?A<!3M1�- Y 1�/�/�1B7R?A<!-0E_2�KvD;E.2�K=<�/~qQj �.4#7R-0E_FbS�2 Y <�J
/�7b2]/�1#LM���#Ñ C�T�1B/�S:4M3H<�,;/�7�4M3ME.FB1�-�F�K!2#-�-0<!FB2#K Y K=4MFbNR2�7�/�<�6�2#F�/b-
2�,_3P/�1BI;/�E:7�1�3M1�>#7b2#3:2�/�<=4#, ` S:1�7�1�2#-��cê69���� 9:7�4]?A<=3M1�- Y 1�/�J
/�1�7\/�1�IA/�E.7�1^<�TR2#>#1�-i7�1�-�E:K�/�<�,.>�<=,�>#4A4M3a?A<!-0E.2#K�D;E.2#K�<�/~q{4�6
/�S.1r7�1�F�4#,_-~/�7�E.F�/�1�3@?A<=3:1B4@-�1�D;E:1B,_F�1#j

��,{s.>QE:7�1�-@��ñ�J�yg�#��L ` 1@-0S:4 ` -�<�TU<=K=2#7e7�1�-0E.K�/b-r4#,{/�S:1
����î87Ùí���î�ë�?A<!3M1B4t-�1�D;E:1�,.F�1Qj¼kmS:186o4#7�TU2�/*4�6A/�S:<=-�-�1�D;E:1B,_F�1�<!-
$ + �{Ï.���M� Be2�/v�QÐ�� %QLA>#K=4 Y 2#K.TU4�/�<�4Q,H<!-w2\/�7b2�,.-�K!2]/�<=4#,@2#K�4Q,:>
IAJ
2�IM<=-�L�,.1B<�/�S:1�7�F�2�TU1B7b2v9.2#7�2#T�1B/�1�7�-�,.4#7p-�FB1B,:1�FB4#,;/�1�,;/�2�7�1
NA,:4 ` ,�j�kmS.1C<=,;/�1B7�,.2#KmF�2�TU1B7b2[9_2�7b2�TU1�/�1B7b-\2�7�1Cs:IM1�3a/�4
/~qA9:<!FB2�K�?]2#K�E:1�-e2�,_3�6o4MF�2�K�K=1B,:>#/�S{<=-rs:IM1�3|/�452�,a2#9:9:7�4gIA<�J
TR2]/�1\?]2�K=E:1#jr��,:1\TiE.-0/�,:4#/�<!F�1e/�S.2]/�/�S:<!-�?;<!3M1�4C-�1�D;E:1B,_F�1
<!-�?Q1B7�q5-0S.2#NAq#jekmS:1�?A<=3M1�4^-�1�D;E:1�,.F�1�<!-GFB4#TU9:7�1�-�-01�3 ` <�/�S
/�S.1i���#Ñ C{?A<!3M1B4@1�,.F�4M3M1�7�2�/\y��QÐ]N Y f]- ` S:<=FbS5<!-v/�S:1\TU<=,:<�J
T\E.T Y <�/�7�2�/�1 ` <�/�S[/�S.<=-OF�4M3M1�7�L(2�,_35/�S.1\9:7�4#9&4Q-�1�3[FB4M3M1B7�j
kmS:1Cs.>#E.7�1��0y��Q�e-�S:4 ` -e/�S.2]/�/�S.1 3A����� 4�6c�G��ÑAC�F�4M3M1�7
<!- Y 1�/0/�1B7\/�S.2#,{/�S:1@4Q,:1R4�6���ê<9�����FB4A3:1B7�jC�t4 ` 1B?Q1B7�L�/�S:13A����� 4#6c/�S.1P/�1�IA/�E:7�15<=TR2�>Q1�-U2�,.3�s.>QE:7�1�-5��ñ�J�yQy��i-0S:4 `
/�S_2]/R/�S.15?;<!-�E.2�KtD;E.2#K�<�/~q�4�6�/�S:157�1�FB4#,.-0/�7�E.F�/�1�3�-�1�D;E:1B,_F�1
-0/�<=K�K�<!- Y 1�/0/�1B7 ` <�/�S^/�S:1��cê69���� F�4M3M1�7�j

�54Q7�1�4]?#1B7�L�/�S:1|9:7�4#9&4Q-�1�3�TU1�/�S:4M3u2�K=K�4 ` -H?#1�7�q�K�4 `
Y <�/�7b2]/�1ZFB4A3:<�,:>��oE.9u/�4Óy�Ñ#N Y f]-H6o4#7 $ + ��Lt�#Ð��"%[6o4Q7�TR2]/��
` S:<!FbSe2�7�1�,:4�/�7�1�2#FbS.2 Y K=1 Y qOF�K!2#-�-0<!FB2#K�<=TU2#>#1 Y 2Q-01�3rF�4M3M1�7�-�j
kmS:1ws.>#E.7�1�-��0y�V�J�ygÐ#��-�S:4 ` -¼7�1�-0E:K�/�-�4Q,e/�S.1 � ��í�ê�ê;��?A<!3M1B4O-01BJ
D;E:1B,_F�1i6o4#7r2@/b2�7�>#1B/ Y <�/�7b2]/�1i4#6cy�Ñ#N Y f]-�jekmS:1�s.>#E.7�1^�~y�ÐQ�
-�S:4 ` -m/�S.1F3A�����è-�FB4#7�1e2�K=4#,:>U/�S:1\?A<!3M1B4H-�1�D;E:1�,.F�1Q�
K_ê�	��
���Mí�ê[FBE:7�?Q1[-0S.4 ` -U/�S.2�/=3A����� -�F�4Q7�157�1BTR2#<�,.-@>#4A4M3�6o4Q7
-�E.FbS�2 Y <�/�7�2�/�1#jOkmS:1\s.>#E:7�1�-i�~y�VQ�t2#,.3��0yBÏA�t-�S:4 ` 2�,[<=T�J
2�>Q1H1BI;/�7�2QF�/�1�3a6o7�4#T�/�S:1P7�1�F�4#,_-~/�7�E.F�/�1�3a?A<=3M1�4Z-�1�D;E:1�,.F�1Q�
` 1e-01�1r/�S.2�/t>#K=4 Y 2#K�?A<=-�E.2#K*D;E.2�K=<�/~qC<=-�D;E:<�/�1e>#4A4M3�L.3:1�-�9:<�/�1
F�4QTU9:7�1�-�-�<=4#,C2#70/�<�6�2QF�/b-Bj���,:1OT\E_-~/v,:4#/�<!F�1G/�S.2�/t-0E.FbSP2 Y <�J
/�7b2]/�15<=-CF�4Q,.-0<!3M1�7�1�3l2Q-R?#1�7�qlK�4 ` 6o4#7 $ + �8f#�#Ð��"%P6o4#7�TR2]/
?A<=3:1B4R-01�D;E:1B,.FB1#j

 �% °I©����#âR�¼ã�ªâ©f�

ØZ1�-0S:4 ` 7�1�-0E.K�/b-P4#,Ó7�1�2�KO?A<=3M1�4n-01�DQE.1B,.FB1�-52�,_3 1�?]2�K=EMJ
2]/�1t9&1B7�6o4#7�TU2#,.F�1v4#6�?A<=-�<�4Q,RF�4#TU9:E:/�1B7 Y 2#-�1�3R2#9:9:7�4Q2QFbSi6o4Q7
?A<=3:1B4HFB4#TU9:7�1�-�-0<=4#,�jvkmS:1i7�1�-0E.K�/b-cF�K=1�2#7�K=qC-�S:4 ` /�S_2]/�-�E.FbS
�
� «8Í"!^��¡��Q��� ¯ Â #

2�,^2�9:9.7�4;2#FbSR<!-w?Q1B7�qU1�Ò@F�<=1B,;/m6o4#7�K�4 ` Y <�/�7�2�/�1OF�4M3M<=,:>i2#,.3
2�K!-�4H-0S.4 ` ,:1 ` 7�1�-�E:K�/�-c6o4#7c?Q1B7�qPK�4 ` Y <�/�7b2]/�1iF�4M3M<=,:>_j�ØZ1
-�S:4 ` /�S.2]/R/�S:1[9:7�4#9&4Q-�1�3�-�FbS:1BTU1[2�K=K=4 ` - Y 1B/0/�1�7H9&1B7�6o4#7�J
TR2�,.FB1O/�S.2#,5F�K!2#-�-0<!FB2#K�-�FbS:1�TU1rK�<=N#1e�G��Ñ CZ6o4Q7t-~/b2]/�<=Fe-�F�1�,:1
?A<=3:1B4a-01�D;E:1B,.FB1�-�jn�t4 ` 1B?#1�7�LwDQE_2�K=<�/~q�-0/�<=K=Kt<=-H3M<�Ò@FBE:K�/R/�4
1B?]2#K�E.2�/�1�6o4#7v-�E.FbS^2�F�4M3M<=,:>U2�9:9.7�4;2#FbS��¼/�S:1OTU1�/�S:4M3H<!-�<�,:J
/�7�<=,.-0<!FB2#K�K=q^,:4�/ Y 2#-�1�3P4#,[2%$�7&	Aê(' 9*)D5�7 1+
52#9:9:7�4Q2#FbS*L:TR2�N;J
<=,:>rF�K!2#-�-0<!FB2#K;D;E.2#K�<�/~qeTU1�2Q-0E:7�1�-���-�E.FbSU2#-¼/�S.1 3A������-�FB4#7�1��
E:,.-�E:<�/�2 Y K�1Qjv�54#7�1B4]?Q1B7�L ` 1r9:K!2�,P/�4@1�IA/�1B,.3^/�S:1e9:7�4#9&4Q-�1�3
-�FbS:1BTU1�/�45-�F�1B,.1 ` <�/�S{TU4]?A<�,.>^4 YMh 1�F�/�-�L�TR2�NA<=,:>^/�S:1@2#9MJ
9:7�4Q2QFbSHTU4#7�1O>#1B,.1B7b2�K&6o4#7v?A<!3M1B4RF�4M3M<=,:>U9:E:7�9&4Q-�1#j

�j������©�,Rââ�A)¼ä&àl�s�('�ã

kmS:<!- ` 4Q7�Na<!-U-0E:9.9_4Q70/�1�3 Y q{/�S:1 @Q2#9.2�,.-A4MF�<=1�/~q{6o4#7�/�S:1
ç87�4#TU4#/�<=4#,�4#6�-MF�<=1B,_F�1{�:@�-Mç/-:�e/�S.7�4QE:>#S @+-Mç0-�çp4;-~/b3M4MF�J
/�4Q7�2#K �:1�K�K=4 ` -0S.<�9C6o4#7 �.4#7�1B<=>#,CÜt1�-�1�2�7bFbS:1�7�-�j
¾21�341�5�1�6�7�1�8
9 �;:�< à M É
=Ç'ÌCÇÊÏ�î�Æ2Ë�Ò?>ãà@>\Æ2ÐÄØ�ÂÄÏ;æBAC>JÓÙÒ�Ç�Ð ä�×GÆ2ÃCÇÊÒ0Á�ÇNÆ2Ò�ÌRÉ�Æ2Ø�å�ÂÄË�Ú
Æ2Ë�ÒIÝ2ÒãÅÈÓ�ÃCÇ-ÇÊÃâÌCÂÄÛPÆ%ÌRÂÄÓ�Ë"æ DlÂÄËFE 
�	�Gg���IH�þ����~�0�������
�çþ��%J�ým�����
K �âþ0�
��	
	�
���� æ�L�Æ2ËNM�Ó�ÃCÇ�æ á Æ2ÐÄÂ ÔßÓ�ÉCË�Â Æ�æ �PO�O�Q æÈÅ�Å;à O*R�SÈ����� à

9 ��:�T àVU�ÂÄÉRÓÙÒ^Æ2Ë�Ò�Æ2Ð�àÄæWA�Ý2Ò�ÂÄÛPÆ2Ú�Ç\ÛÜÓ�Ò�ÇÊÐÄÃ7Æ2Ë�Ò�ØÊÓ�ÛÜÅ�ÉCÇÊÃRÃCÂÄÓ�Ë�ä
ÃRÖÙË�ÌRÁ�Ç'ÌRÂÄØ�Á�ÖÙ×�ÉRÂÄÒÜÓ�É�ËGÆ%ÌRÏ�É�Æ2ÐÈÑ�ÌCX�æ D\ÂÄË K �âþ0�b"YJ�H+J K æ[Z�Ø'ÌNà �PO�O�O à

9 Ý : U�à\>\Æ2ÉRÌ^] ÂÄË�Ç`_�æaACM�Ó�ÂÄË�ÌÜÅÈÓ�ÃCÂ ÌRÂÄÓ�ËíÇÊÃRÌRÂÄÛPÆ%ÌCÂÄÓ�Ë5ÔßÓ�É-Ó�×�bâÇÊØ'ÌRä ×�Æ2ÃCÇÊÒ
Æ2ËGÆ2Ð ÖÙÃCÂÄÃRä�ÃRÖÙË�ÌRÁ�ÇÊÃCÂÄÃ�ØÊÓÙÒ�ÂÄË�Ú�æ DIÂÄË K �âþ0�b" E H+J K æcM�Ï�Ë�Ç ������� à

9 R*: >ãà M Ó�ÐÄÐÄÇ'Ô Ç'ÖÙÃNæ\d,àfe�ÓÙØCÁ"æ\>ãà�gfÇÊÉRÚ�Æ2Ï�Í�ÇÊË"æ T à�Þ�ÇÊå�ËÙÏÙÖ�Ò�Ì�æfÆ2Ë�Ò
h à(g�Æ2Ë�U�Ó�Ó�Ð�æVARÌRÁ�ÉRÇ�Ç'ä Ò�ÂÄÛÜÇ�Ë�ÃCÂÄÓ�ËGÆ2ÐÈÃCØÊÇÊË�Ç)ÉCÇÊØÊÓ�Ë�ÃRÌRÉCÏ�Ø'ÌRÂÄÓ�Ë7ÔßÉCÓ�Û
ÂÄÛPÆ2Ú�ÇÊÃNæ DlÂÄË ���âþ����
��ÿ�
�����	 # K Jjiki�� ���� !�âþ��]
=�2J'ý�����
�������l;���������
ü8
 ým���]	�
 þ�������J�ým���B��H.���� mG����v���Èÿ0n������ 
��
�� !
 þ��]	oJjJpJ æ ������� à

9 q : d¦à+e�Ó�Ø�ÁGÆ2Ë�Òr>ãà M Ó�ÐÄÐÄÇ'Ô Ç'ÖÙÃ�Æ2Ë�Ò h àYg�Æ2Ë�U�ÓÙÓ�Ð�æ�ACd�Ç�Æ2ÐÄÂÄÃRÌRÂÄØPÝ2Ò
ÃCØÊÇÊË�ÇãÛÜÓ�Ò�ÇÊÐÄÂÄË�Ú5ÔßÉCÓ�Û Ï�Ë�Ø�Æ2ÐÄÂÄ×�É�Æ%ÌRÇÊÒ�ÂÄÛPÆ2Ú�ÇeÃRÇ�ê�Ï�ÇÊË�ØÊÇÊÃNæ D ÂÄË
K �âþ0�b"�J*H+J K æYZ�Ø'ÌNà �PO�O�O à

9 s : >ãà�>\Æ2Ú�Ë�Ó�É¦Æ2Ë�Ò T à�U�ÂÄÉCÓ�Ò"æ�AC>JÓ�Ò�ÇÊÐ ä ×GÆ2ÃRÇ�ÒIØÊÓÙÒ�ÂÄË�ÚMÓ2Ô�Û³Ï�Ð ÌCÂ ä
Õ ÂÄÇ'ÍéÅÈÓ�ÂÄË�ÌéÂÄÛPÆ2Ú�ÇÊÉRÖ�æ DeÂÄË K �âþ���" E H+J K ætM�Ï�Ë�Ç ������� à

9 u : ì�Ë�Ò�ÉCÇ'Íwï¼à < Â Ìj_�Ú�ÂÄ×�× Ó�Ë�Æ2Ë�Ò^ì�Ë�Ò�ÉRÇ'ÍwvÈÂÄÃCÃCÇÊÉRÛPÆ2Ë"æxACì�Ï�ÌRÓ2ä
ÛPÆ%ÌCÂÄØfØNÆ2ÛÜÇÊÉCÆ�ÉCÇÊØÊÓ Õ ÇÊÉRÖ�ÔßÓ�É�ØÊÐÄÓ�ÃRÇ�Ò³Ó�É�Ó�ÅÈÇÊË-ÂÄÛPÆ2Ú�Ç�ÃRÇ�ê�Ï�ÇÊË�ØÊÇÊÃNæ DÂÄË iyHVH E{zp|;}2æ �PO�O�Q æGÅ�Å;àGÝ ���CS Ý � s à

9 Q�: Þ�àV~éÂÄÃRÌ ]Ç�É�æwACd�ÇÊØÊÓ�Ë�ÃRÌRÉCÏ�Ø'ÌRÂÄÓ�Ë^Ô ÉRÓ�Û Ï�Ë�Ø�Æ2ÐÄÂÄ×�ÉCÆ%ÌCÇÊÒ^ÃRÇ�ê�Ï�ÇÊË�ØÊÇÊÃ
ÍéÂ ÌCÁ�Æ�Á�ÂÄÇ�ÉCÆ2ÉCØ�Á�Ö¼Ó2Ô7ÌRÉCÂ ÔßÓ�ØNÆ2Ð�ÌCÇÊË�ÃRÓ�ÉCÃNæ D ÂÄË K �âþ0�b"�iyHVH E�æ
Þ�Ï�×�ÐÄÂÄË;æ[� ÉCÇÊÐ Æ2Ë�Ò;æ ������� æGÅ�Å;à s R(O
S s�s Ý�à

9 O�:�< É�Æ2Ë�ØCå�U�Æ2ÐÄÅ�ÂÄËjÆ2Ë�Ò h Ï�ØÊÇN>JÓ�ÉCÂÄË"æFA;LÙÐÄÂÄÒ�ÂÄË�ÚãÆ2Ò*bâÏ�ÃâÌCÛÜÇÊË�ÌÜÔ Ó�É
Ý2Ò Õ ÂÄÒ�ÇÊÓ-ÉRÇ�Å�ÉCÇÊÃCÇÊË�Ì�Æ%ÌRÂÄÓ�Ë"æ D i�G�����	

 ���Ùþ(G���������þ���n��B��� 
=��ÿ ##
��������� K �âþ�����	
	

����b�w	!���
�0
=����
�	�	CGg�Jþ��
##
�������� K �âþ�����	
	

����t�Êþ��çú%ü
J'ý�����
��������Èÿ E 
��� mG����Y���
��� 
� m� æ Õ Ó�Ð�à ��� æcZ�Ø'ÌNà �����9� à

9 ����: � Ë�ÔßÓ�ÉCÛPÆ%ÌRÂÄÓ�Ë
À�ÇÊØ�Á�Ë�Ó�ÐÄÓ�Ú2Ö�æ%ACM�ÅÈÇÊÚ ������� ÂÄÛPÆ2Ú�Ç�Ø�Ó�Ò�ÂÄË�ÚçÃRÖÙÃRÌRÇÊÛJæ
ÂÄÃCÓ��%ÂÄÇÊØ�ÔßÒ�ÂÄÃ � q R�R�R ä � æ D ������� à

9 ���;: L à M Æ%ÌCÇÊÏ�î æcU�à�>\Æ2ÉCê�ÏGÆ2Ë�ÌNæ�Æ2Ë�Ò7Þ�à á ÁGÆ Õ ÂÄÉ�Æ%ä^>\Æ2ÉâÌCÂÄË�ÇP_�à�Z�×�bâÇÊØÊÌÛÜÓ�Ã�Æ2ÂÄØ�å�ÂÄË�Ú Õ Â ÆMÛÜÇÊÃRÁ�ÇÊÃ�Æ2Ë�ÒãØÊÉ�Æ2Ø�å�ä ÐÄÂÄË�ÇÊÃ¦ÌCÇÊØ�Á�Ë�ÂÄêÙÏ�Ç�à�Æ2Å�Å�ÐÄÂÄØ�Æ%äÌCÂÄÓ�Ë5ÌRÓeÐÄÓNÍW×�Â Ìâä É�Æ%ÌRÇ Õ ÂÄÒ�ÇÊÓeØÊÓÙÒ�ÂÄË�Ú�à"� Ë K �âþ0�
�
��ÿ�
�����	Mþ�� K 
=�0� mG�����H�þ�ÿ�
���� #���ý��Ùþ�	�
�GÙý����(� |�æ�ÅGÆ2Ú�ÇÊÃ R�� u S�R ��� æ�LÙÇÊÓ�Ï�Ð�æ�e�Ó�ÉCÇ�Æ�æ
ì�Å�ÉRÂÄÐ ������� à



�`R ���������
	���
�����������������������	�� ���� �!"� ��#%$'&�()���� )� *,+-
�����.0/�1%12*

��������� ## !���
�� Õ ÂÄÒ�ÇÊÓ¼ÃRÇÊêÙÏ�ÇÊË�ØÊÇ^Æ%Ì Q9� åÙ×c�%Ã�@{ÂÄÛPÆ2Ú�Ç ����� ÉRÇÊØ�Ó�ËÙäÃRÌRÉCÏ�ØÊÌRÇÊÒJ×�Ö�� � s h ØÊÓ�Ò�ÇÊÉNà

��������� ## !���
�� Õ ÂÄÒ�ÇÊÓ¼ÃRÇÊêÙÏ�ÇÊË�ØÊÇ^Æ%Ì Q9� åÙ×c�%Ã�@{ÂÄÛPÆ2Ú�Ç ����� ÉRÇÊØ�Ó�ËÙäÃRÌRÉCÏ�ØÊÌRÇÊÒJ×�Ö�d�ÇÊØ�Ý�Þ¼ØÊÓÙÒ�Ç�É�à

��������� ## !���
�� Õ ÂÄÒ�ÇÊÓIÃRÇÊêÙÏ�ÇÊË�ØÊÇ\Æ%Ì Q9� åÙ×c�%Ã�@ _ÊÓ�Ó�Û Ó�Ë�ÂÄÛPÆ2Ú�Ç �����ÉCÇÊØÊÓ�Ë�ÃâÌCÉRÏ�Ø'ÌCÇÊÒ\×�Ö�� � s h �ßÐÄÇ'ÔßÌ�!�Æ2Ë�Ò d�ÇÊØNÝ�Þ � ÉRÂÄÚ�Á�Ì�!�Ø�Ó�Ò�ÇÊÉNà

22
24
26
28
30
32
34
36
38

0 50 100 150 200 250

PS
N

R

image

Texture
Image
H26L

��������� K #	� � Ó2Ô ## !���
�0 Õ ÂÄÒ�Ç�ÓPÃRÇ�ê�Ï�ÇÊË�ØÊÇÜÆ%Ì Q9� åÙ×c�%Ã�@éØ�Ó�ÛÜÅ�Æ2ÉCÂÄÃCÓ�Ë×ÈÇ'Ì Í�ÇÊÇ�Ë
� � s h Æ2Ë�Ò�déÇÊØ�Ý2ÒMÛÜÇ'ÌRÁ�Ó�Ò"à

��������� ## Ù��
��
�_��� Õ ÂÄÒ�ÇÊÓ\ÃRÇ�ê�Ï�ÇÊË�ØÊÇçÆ%Ì ��� q å�×c�%Ã>@ÜÂÄÛPÆ2Ú�Ç s(u ÉRÇÊØ�Ó�ËÙäÃRÌRÉCÏ�ØÊÌRÇÊÒJ×�Ö�� � s h ØÊÓ�Ò�ÇÊÉNà

����������� ## Ù��
��
�_��� Õ ÂÄÒ�ÇÊÓÜÃRÇ�ê�Ï�ÇÊË�ØÊÇ-Æ%Ì ��� q å�×c�%Ã>@�ÂÄÛPÆ2Ú�Ç s(u ÉRÇÊØ�Ó�ËÙäÃRÌRÉCÏ�ØÊÌRÇÊÒJ×�Ö�d�ÇÊØ�Ý�Þ¼ØÊÓÙÒ�Ç�É�à

����������� ## Ù��
��
�_��� Õ ÂÄÒ�ÇÊÓMÃCÇÊê�Ï�ÇÊË�ØÊÇPÆ%Ì ��� q åÙ×t�%Ã>@y_ÊÓ�Ó�Û Ó�Ë
ÂÄÛPÆ2Ú�Ç
s(u ÉRÇ�ØÊÓ�Ë�ÃâÌCÉRÏ�Ø'ÌCÇÊÒ\×�Ö�� � s h �ßÐÄÇ'ÔßÌ�!�Æ2Ë�Ò d�ÇÊØ�Ý�Þ � ÉRÂÄÚ�Á�Ì�!�ØÊÓÙÒ�ÇÊÉ�à

20

25

30

35

40

0 50 100 150 200 250

PS
N

R

image

Texture
Image
H26L

��������� L K #	� � Ó2Ô ## Ù��
��
�_��� Õ ÂÄÒ�ÇÊÓJÃRÇ�ê�Ï�ÇÊË�ØÊÇJÆ%Ì ��� q å�×c�%Ã>@-Ø�Ó�Û-äÅGÆ2ÉRÂÄÃCÓ�Ë7× Ç'Ì Í�ÇÊÇÊË�� � s h Æ2Ë�Ò d�ÇÊØ�Ý2ÒJÛÜÇ'ÌCÁ�Ó�Ò"à



� 
�!������������
	 � ���� �+��������Ù���  ��
�����f�  ���+-
��������- ��e�� �+�����	����5��� ���� �����
�����(0�� �(���� � � q

���������
= ## !���
�� Õ ÂÄÒ�ÇÊÓ�ÃRÇ�ê�Ï�ÇÊË�ØÊÇíÆ%Ì � s å�×c�%Ã�@0ÂÄÛPÆ2Ú�Ç ����� ÉRÇÊØ�Ó�ËÙäÃRÌRÉCÏ�ØÊÌRÇÊÒJ×�Ö�d�ÇÊØ�Ý�Þ¼ØÊÓÙÒ�Ç�É�à

��������� ? ## !���
�� Õ ÂÄÒ�ÇÊÓMÃCÇÊê�Ï�ÇÊË�ØÊÇÜÆ%Ì � s å�×c�%Ã>@I_�Ó�Ó�Û¨Ó�Ë
ÂÄÛPÆ2Ú�Ç �����ÉCÇÊØÊÓ�Ë�ÃâÌCÉRÏ�Ø'ÌCÇÊÒ\×�Ö�d�ÇÊØ�Ý�Þ¼ØÊÓÙÒ�Ç�É�à

20

22

24

26

28

30

0 50 100 150 200 250

PS
N

R

image

Texture
Image 16kb/s

��������� � K #	� � Ó2Ô ## !���
�� Õ ÂÄÒ�ÇÊÓ-ÃRÇÊêÙÏ�ÇÊË�ØÊÇ�Æ%Ì � s åÙ×c�%Ã)ØÊÓ�ÛÜÅ�ÉCÇÊÃCÃRÇÊÒÍéÂ ÌCÁ�déÇÊØ�Ý�Þ¼ÛÜÇ'ÌRÁ�Ó�Ò"à


