
��{9�×¼n�Û¼e�¦YUs�l�2�¤l�\�¦0Aô�Ç

#î
½+Ë·ú��¦o�7£§
þjl�$3�◦ z©�7áx ñ

"fy©�@/�<Æ�§(��ÉÓ'�/BN�<Æõ�

brix@sogang.ac.kr, jhnang@sogang.ac.kr

Merge Algorithm for Tiled-Display Recorder
Giseok Choe◦ Jongho Nang

Dept. of Computer Science and Engineering, Sogang University

��{9�×¼-n�Û¼e�¦YUs�r�Û¼%7��Ér��Ãº_�n�Û¼e�¦YUs�n���s�Û¼\�¦Õªo�×¼+þAI��Ð�������#�	�H�o���õ�Z�}�ÉrK��©��̧\�¦]j
/BNK�×�¦Ãºe����Hr�Û¼%7�s���.[1]��{9�×¼-n�Û¼e�¦YUs�r�Û¼%7��Ér/BN1lxa�?\O�ì�r��\�"f���ª��>�6£x¹כ½+ÉÃºe����HX<,Õª�Qô�Ç
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r�Û¼%7��©�\�"f_��ÐÕª&ñ
�Ð\�¦$��©����H~½ÓZO�\�@/K�"f�'aº�����½̈�����'��÷&�¦e��t�·ú§��. �:r�7Hë�H\�"f��H��{9�×¼-n�Û¼
e�¦YUs�r�Û¼%7�_�:£¤$í
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i�Ð ³ð�&³ô�Ç��. Ø�¦§4� s�p�t�\�¦ ëß�[þtl� 0AK�"f��H y�� !Q(�\� e����H s�p�t�×�æ ���m��
�̀¦ �¦ØÔ��H õ�&ñ
�̀¦ ��5g�� ô�Ç��. s�M: Bu f f eri\�"f ���×þ�ô�Ç s�p�t� Image j

i_� !Q(� �����oÛ¼ j\�¦ si�Ð ³ð�&³ô�Ç��. 7£¤ si��H

Bu f f eri\�"f���×þ�ô�Çs�p�t�_�!Q(������oÛ¼s� 9,���×þ�ô�Çs�p�t���H Imagesi
i �Ð³ð�&³½+ÉÃºe����. s��Qô�Ç���×þ��̀¦ Bu f f er0ÂÒ

'� Bu f f erN−1��t��>�÷&���, s0,s1, ...,sN−1õ�°ú �Ér�����oÛ¼o�Û¼àÔ\�¦Òqt$í
½+ÉÃºe����. s������oÛ¼o�Û¼àÔ\�¦ S�Ð³ð�&³ô�Ç
��. �̧½+Ë\��í�<Ê�)ay��y��_�s�p�t�[þt�Ér"f�Ð���Ér��e��Û¼×þ�áÔ(Time Stamp)\�¦��t��¦e����. #î
½+Ë"f!Q��H N>h!Q(�\�"f
i(v���:r{9�§4�s�p�t�\�¦ �̧½+Ë�#�Ø�¦§4�s�p�t�\�¦ëß�[þt>��)a��. N>h_�{9�§4�s�p�t���e��Û¼×þ�áÔ�ÐÂÒ'�Ø�¦§4�s�p�t�_���
e��Û¼×þ�áÔ\�¦ëß���H��. s�XO�>��#�ëß�[þt#Q���Ø�¦§4�s�p�t�_� TimeStamp\�¦ AT S(ActualTimeStamp)���¦&ñ
_�ô�Ç��. s��¦̀�	כ
l��:rÜ¼�Ð�#� Delay, Jitter, Skew\�¦��6£§õ�°ú �Érd��Ü¼�Ð&ñ
_�½+ÉÃºe����.

Delay(Sk,Tk) = |Tk−AT S(Sk)|

Jitter(Sk,Tk) = |Delay(S,Tk)−Delay(Sk−1,Tk−1)|

Skew(Sk) =
N−1

∑
i
|T SSi

i −AT S(Sk)|

a%~�ÉrØ�¦§4�s�p�t�\�¦ëß�×¼��H �̧½+Ë�Ér���$� Delay��&h��̀¦Ãº2�¤a%~�Ér �̧½+Ës���½+ÉÃºe���¦,Ø�¦§4�s�p�t�_�çß�����Ér{9�&ñ

½+ÉÃº2�¤a%~Ü¼Ù¼�Ð Jitter��&h��̀¦Ãº2�¤a%~�Ér �̧½+Ës� |̈c�.���s	כ ¢̧ô�ÇØ�¦§4�s�p�t�\�¦s�ÀÒ��H{9�§4�s�p�t�[þt�Ér"f�Ð_���e��
Û¼×þ�áÔ������Ö�¦Ãº2�¤a%~�Ér �̧½+Ës��)a��. ����"f �̧½+Ë\�@/ô�Ç î̈
���<ÊÃº��H��6£§õ�°ú s�&ñ
_��)a��.

f (Sk,Tk) = α×Delay(Sk,Tk)+β× Jitter(Sk,Tk)+ γ×Skew(Sk)

#�l�"f î̈
���<ÊÃº_�:£¤$í
\�_�K���6£§_�d��s�$í
wn��<Ê�̀¦·ú�Ãºe����.

f (Sk,Tk)≤ f (Sk,Tk+1),(∵ Tk ≤ Tk+1)

f (S∗k ,Tk)≤ f ′(SEND
k ,Tk)

3lq&h�r�çß� Tk−1_�þj&h�_� �̧½+Ë��� Sk−1�̀¦·ú��¦e�������,3lq&h�r�çß� Tk\�þj&h���� �̧½+Ë�Ér Sk�Ér Sk−1�Ð��s����r�çß�\�Ö�s

5g�)as�p�t�\�¦°ú�t�·ú§��H��. ����"f Sk�̀¦¹1Ôl�0AK�"f%�6£§ÂÒ'����Ò�o½+É�9¹כ���H\O�Ü¼ 9, Sk−1_� �̧½+Ë�̀¦s�6 x�#����Ò�o

_�r����t�&h��̀¦·ú�Ãºe����. ¢̧ô�Ç �̧��H S\�@/�#� Skew(S) ≥ 0s�l�M:ë�H\����Ò�o7áx«Ñt�&h� SEND
k s�Êê_� S\�"f��Hþj&h�

K� S∗k ���>rF�½+É��0px$í
s�\O���. s�\�¦:�xK�þj�è_� î̈
���<ÊÃº°ú̀�כ¦��t���H �̧½+Ë_�#3�0A\�¦a%v�n=Ãºe��Ü¼ 9,z�́r�çß�%�o�
����0pxô�Ç#î
½+Ë·ú��¦o�7£§�̀¦[O�>�½+ÉÃºe����.
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����×�æu�\�¦��6 x�%i���. 'Í	���P: î̈
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½+Ë·ú��¦o�7£§Ü¼�Ð���ô�Ç¾¡§|9��¾Ó�©�s�¿º×¼�Qt�t�·ú§��¤Ü¼��, {9�§4� frame
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Äº,·ú��¦o�
7£§s�t�0px&h�Ü¼�ÐÃº'��÷&�8���̧z�́|9�&h�������×þ�_�;�¤s�B�Äº]jô�Ç÷&l�M:ë�Hs����¦Òqty��ô�Ç��.
{9�ìøÍ&h����·ú��¦o�7£§�̀¦��6 xô�Çr�Û¼%7��ÉrÖ�s5g���Hr�Û¼%7�_��D¥ú̧��̧��&�4R"fÖ�s5g_� �̧	���µ1ÏÒqt�>�÷&���,Õª��Ér	כ

/BI���ÐØ�¦§4�%ò
�©�_�¾¡§|9�$���Ðs�#Q�����. ]jîß�ô�Ç·ú��¦o�7£§�̀¦��6 xô�Çr�Û¼%7�%i�r�Ö�s5g_� �̧	���µ1ÏÒqt����Ø�¦§4�%ò

�©�_�¾¡§|9�s�$��÷&t�ëß�,#î
½+Ë·ú��¦o�7£§�̀¦:�xK�¾¡§|9�s�$��÷&��H�.����Ãºe¦̀���{¦̀�	כ :£¤y�s�#î
½+Ë·ú��¦o�7£§�Ér{9�§4�%ò

�©�_� frame rate�Ð��Ø�¦§4�%ò
�©�_� frame rate��±ú��̀¦�â
Äº�8Z�}�Ér ò́Ö�¦�̀¦�Ð�����. l�2�¤l�\�¦��6 x���H#��Q��t�r���o�
�̧×�æ\�"f PDAü<°ú �Ér]jô�Ç&h����l�l��Ð��{9�×¼-n�Û¼e�¦YUs�r�Û¼%7��̀¦\P�|ÃÐ�>��)a�����,W1àÔ0>ß¼5Åq�̧��$��©�6 x|¾Óõ�
°ú �Érl�l�_�]jô�ÇÜ¼�Ð���K�Ø�¦§4�_� frame rate\�¦±ú�2X�����H�©�S!�s�e���̀¦�.���s	כ Õª�Qô�Ç�â
Äºs�#î
½+Ë·ú��¦o�7£§�Érß¼
>� ò́Ö�¦s�e���̀¦�.��s���l�@/ô�Ç	כ
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