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PENGEMBANGAN AUGMENTED REALITY VERSI ANDROID 

SEBAGAI MEDIA PEMBELAJARAN SISTEM EKSKRESI MANUSIA
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PENDAHULUAN

3HPDQIDDWDQ�WHNQRORJL�GDQ�PHGLD�GL�GDODP�

VHEXDK�SHPEHODMDUDQ�GDSDW�PHPEDQWX�PHQLQJNDW-

NDQ�NXDOLWDV�SHPEHODMDUDQ�LWX�VHQGLUL��6HSHUWL�\DQJ�

GLNDWDNDQ� ROHK�2HPDU�+DPDOLN� GDODP�3ULEDGL�

GDQ�.DWULQ�EDKZD�PHGLD�GDSDW�PHQJHIHNWLINDQ�

NRPXQLNDVL�GDQ�LQWHUDNVL�DQWDUD�JXUX�GDQ�VLVZD�

GDODP�SURVHV�SHQGLGLNDQ�GDQ�SHQJDMDUDQ�GL�VHNR-

ODK� �3ULEDGL�	�.DWULQ�������������7HUOHELK� ODJL��

SHUNHPEDQJDQ�NXULNXOXP�\DQJ�DGD�KLQJJD�NLQL�

PHPEXDW�JXUX�XQWXN�PHQHUDSNDQ�SHPEHODMDUDQ�

\DQJ�EHUSXVDW�NHSDGD�VLVZD��'DODP�KDO�LQL��SDUD�

VLVZD�ELVD�PHPDQIDDWNDQ� WHNQRORJL� GDQ�PHGLD�

GDODP� VHUDQJNDLDQ� FDUD� XQWXN�PHQLQJNDWNDQ�

EHODMDU��6PDOGLQR��et al�����������

+LQJJD� VDDW� LQL�� WHNQRORJL� NRPXQLNDVL�

GDQ� LQIRUPDVL� WHUXV�PHQJDODPL� SHUNHPEDQJDQ�

SHVDW�\DQJ�GLLNXWL�GHQJDQ�SHUXEDKDQ�SROD�KLGXS�

PDV\DUDNDW��QDPXQ�SHUNHPEDQJDQ�LQL�GLUDVDNDQ�

EHOXP�PDPSX�PHPHQXKL�NHEXWXKDQ�PHGLD�SHP-

EHODMDUDQ�\DQJ�VHVXDL�GHQJDQ�NHGLQDPLVDQ�SROD�

KLGXS�WHUVHEXW��+DVLO�ZDZDQFDUD�SHQHOLWL�GHQJDQ�

�� RUDQJ� JXUX� ELRORJL� 60$�GL� -DNDUWD� 6HODWDQ�

PHQXQMXNNDQ� EDKZD�PHUHND� VDDW� LQL�PHPEX-

WXKNDQ�PHGLD� SHPEHODMDUDQ� \DQJ�PHQJLNXWL�

SHUNHPEDQJDQ�WHNQRORJL��\DQJ�FHQGHUXQJ�GDSDW�

GLWHULPD� ROHK� SDUD� VLVZD�� VHSHUWL� JDPEDU� �'��

YLGHR��DQLPDVL��GDQ�WHNQRORJL�\DQJ�PHPDQIDDWNDQ�

SHUDQJNDW�mobile�GDQ�EHUVLIDW�LQWHUDNWLI��6HGDQJ-

NDQ�PHQXUXW�SHQHOLWLDQ�3ULPDVDUL��PHGLD�EHUXSD�

ODSWRS��/&'��GDQ�3RZHU�3RLQW�PHUXSDNDQ�PHGLD�
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\DQJ�SDOLQJ� EDQ\DN�GLJXQDNDQ�GDODP�NHJLDWDQ�

EHODMDU�PHQJDMDU� ROHK� JXUX� ELRORJL� �3ULPDVDUL��

����������/HELK�ODQMXW�ODJL��SDUD�JXUX�GDQ�VLVZD�

PHQ\DWDNDQ�EDKZD�PHUHND�OHELK�VHULQJ�PHPDQ-

IDDWNDQ� WHNQRORJL�PHGLD� SHPEHODMDUDQ� EHUXSD�

3RZHU� SRLQW�� \DQJ� GLDNXL� ROHK� ������� VLVZD�

EDKZD�PHGLD� WHUVHEXW� WLGDN�YDULDWLI�� VHKLQJJJD�

PHPEXWXKNDQ� EDQWXDQ�PHGLD� ODLQ� \DQJ� GDSDW�

PHPEXDW�VXDVDQD�EHODMDU�ELRORJL�PHQMDGL� OHELK�

PHQDULN�� 6HODLQ� LWX��PHGLD� \DQJ�GLJXQDNDQ� LQL�

PDVLK� WHUEDWDV� SDGD� ORNDVL� SHPEHODMDUDQ� GDQ�

WLGDN�mobile��VHKLQJJD�PHGLD�WHUVHEXW�KDQ\D�GDSDW�

GLJXQDNDQ�ROHK�VLVZD�GL�UXDQJ�NHODV�

.HPDMXDQ�WHNQRORJL�\DQJ�SHVDW�MXJD�PHP-

EDZD�SHUNHPEDQJDQ�SDGD�LOPX�SHQJHWDKXDQ��WLGDN�

WHUNHFXDOL�ELRORJL��+DO�LQL�WHQWX�PHQGRURQJ�SDUD�

SHQJDMDU�ELRORJL�XQWXN�WHUXV�PHODNXNDQ�LQRYDVL�

GDQ�XSD\D�XSD\D�GDODP�PHPDQIDDWNDQ�KDVLO�KDVLO�

WHNQRORJL�GDODP�SURVHV�SHPEHODMDUDQ��0HQXUXW�

+DVUXGLQ��PDWHUL�ELRORJL�GDSDW�GLSDQGDQJ�VHEDJDL�

VHVXDWX�\DQJ�VHGHUKDQD��QDPXQ�MXJD�GDSDW�GLSDQ-

GDQJ�VHEDJDL�VHVXDWX�\DQJ�UXPLW�GDQ�NRPSOHNV�

�+DVUXGGLQ������������ 6DODK� VDWX�PDWHUL� \DQJ�

GLDQJJDS�VXOLW�XQWXN�GLSDKDPL�ROHK�SDUD�VLVZD��

PHQXUXW�SHQHOLWLDQ�$SULOLDQWL�DGDODK�PDWHUL�VLVWHP�

HNVNUHVL�PDQXVLD�NDUHQD�VLVWHP�HNVUHVL�PHQFDNXS�

VXEEDE�\DQJ�FXNXS�EDQ\DN��$SULOLDQWL����������

+DO�VHUXSD�MXJD�GLXQJNDSNDQ�ROHK�JXUX�ELRORJL�GL�

60$1����-DNDUWD��EHUGDVDUNDQ�KDVLO�ZDZDQFDUD�

SHQHOLWL��PDWHUL� VLVWHP� HNUHVL�PHUXSDNDQ� VDODK�

VDWX�PDWHUL�ELRORJL�\DQJ�WLGDN�PXGDK�GLSDKDPL�

ROHK�VLVZD��WHUXWDPD�PDWHUL�WHQWDQJ�JLQMDO��+DO�LQL�

GLNDUHQDNDQ�PDWHUL�VLVWHP�HNVUHVL�SDGD�PDQXVLD�

EHULVLNDQ�VHUDQJNDLDQ�SURVHV�\DQJ�WHUMDGL�GL�GDODP�

WXEXK�PDQXVLD�GDQ�PHOLEDWNDQ�RUJDQ�RUJDQ�GDODP�

WXEXK�\DQJ� VXOLW� XQWXN�GLMHODVNDQ� WDQSD�PHQJ-

JXQDNDQ� DODW� DWDX� WHNQRORJL� \DQJ�PHQGXNXQJ��

2OHK�VHEDE�LWX��GLEXWXNDQ�DODW�DWDX�WHNQRORJL�\DQJ�

GDSDW�PHQJJDPEDUNDQ�PDWHUL� WHUVHEXW� VHFDUD�

UHSUHVHQWDWLI�

3HVDWQ\D�NHPDMXDQ�WHNQRORJL�LQL�WHODK�PH-

Q\HQWXK�EHUEDJDL�NDODQJDQ�WHUPDVXN�SHODMDU��2OHK�

NDUHQD�SHUXEDKDQ�WHUVHEXW��PHQXUXW�'HGH��NDUDN-

WHULVWLN�SDUD�SHVHUWD�GLGLN�SXQ�WHUXV�EHUNHPEDQJ��

VHSHUWL�GDODP�KDO�NHWHUDPSLODQ��GDQ�ELGDQJ�NHDK�

OLDQ�GDQ�SHQJHWDKXDQ�\DQJ�EHUQLODL�GL�PDV\DUDNDW�

�<XHQ��HW�DO��������������6DODK�VDWX�KDVLO�WHNQRORJL�

\DQJ�VHGDQJ�PHQJDODPL�SHUNHPEDQJDQ��WHUXWDPD�

GL�NDODQJDQ�SHODMDU�DGDODK�WHNQRORJL�NRPXQLNDVL��

3DGD� VLWXV� WHNQRMXUQDO�FRP�� WHUGDSDW� GDWD� \DQJ�

GLNHOXDUNDQ� ROHK�1LHOVHQ�&RPSDQ\� ,QGRQHVLD�

WDKXQ� ����� \DQJ�PHQXQMXNNDQ� EDKZD� SHQJ-

JXQD�KDQGSKRQH�WHUWLQJJL�EHUDVDO�GDUL�JRORQJDQ�

DQDN�PXGD�GHQJDQ�UHQWDQJDQ�XVLD�������WDKXQ��

3HQLQJNDWDQ� SHQJJXQD� KDQGSKRQH� GL� NDODQJDQ�

SHODMDU�PHQGXGXNL�WHPSDW�NH�GXD�VHWHODK�NDODQJDQ�

SHNHUMD�NDVDU��Blue Collar���6HGDQJNDQ�PHQXUXW�

KDVLO�ZDZDQFDUD�GHQJDQ�JXUX�ELRORJL�60$1����

-DNDUWD��PHGLD� SHPEHODMDUDQ� \DQJ� DGD� VDDW� LQL�

WLGDN�VHLPEDQJ�GHQJDQ�NHPDMXDQ�WHNQRORJL�\DQJ�

EHJLWX�SHVDW�VHKLQJJD�PHGLD�WHUVHEXW�GLQLODL�WLGDN�

ODJL�HIHNWLI�XQWXN�PHQXQMDQJ�SHPEHODMDUDQ�

'L�VLVL�ODLQ��SHUNHPEDQJDQ�WHNQRORJL�\DQJ�

SHVDW� VDDW� LQL� WHODK�PHODKLUNDQ� VXDWX� WHNQRORJL�

augmented reality��Augmented reality��DWDX�\DQJ�

ELDVD�GLVLQJNDW�$5��PHUXSDNDQ�VHEXDK�WHNQRORJL�

\DQJ� GDSDW�PHQJJDEXQJNDQ� VXDWX� REMHN� �'�

NH� GDODP� OLQJNXQJDQ� Q\DWD�PHQJJXQDNDQ�PH-

GLD�webcam��7HNQRORJL� LQL� NLQL� WHODK� EDQ\DN�

GLNHPEDQJNDQ�GL�QHJDUD�QHJDUD�PDMX�XQWXN�EHU-

EDJDL�NHSHUOXDQ�WHUPDVXN�NHSHUOXDQ�SHQGLGLNDQ��

0HQXUXW� KDVLO� SHQHOLWLDQ�0DOLQND� ,YDQRYD� GDQ�

*HRUJL� ,YDQRY�� SHQJJXQDDQ�$5� VHEDJDL�PHGLD�

SHPEHODMDUDQ�PDPSX�PHPEDQWX� VLVZD� XQWXN�

PHPDKDPL�NRQVHS�GDQ�WHRUL��PHQVWLPXODVL�VLVZD�

XQWXN�EHU¿NLU�VHFDUD�NRQVHSWXDO�GDQ�PHUDVDNDQ�

�'��PHQLQJNDWNDQ�JDPEDUDQ��UHSUHVHQWDVL��GDQ�

SHUVHSVL��PHQFLSWDNDQ�VXDVDQD�EHODMDU�\DQJ� LQ-

WHUDNWLI� GDQ� DWUDNWLI� VHUWD� OHELK�PHQ\HQDQJNDQ�

�,YDQRYD�	�,YDQRY�������������������

7HNQRORJL�$5�VHEDJDL�PHGLD�GDODP�SHP-

EHODMDUDQ�PHPLOLNL� EHEHUDSD� NHXQJJXODQ�$5�

PHPXQJNLQNDQ� NRQWHQ� GLJLWDO� �DXGLR�� YLGHR��

REMHN��'�GDQ��'��XQWXN�WHUOLKDW�PHQ\DWX�GHQJDQ�

GXQLD� Q\DWD�PHODOXL� VXDWX� SHUDQJNDW� �device���

$5� MXJD�PHPXQJNLQNDQ� SHPEHODMDUDQ� NRQWHQ�

GDODP�EHQWXN� WLJD� GLPHQVL� ��'��� VHKLQJJD� GD-

SDW�PHPYLVXDOLVDVLNDQ�KDO�KDO�\DQJ�VXOLW�GLOLKDW��

VHODLQ�LWX��NHPDPSXDQ�$5�XQWXN�PHQJKDGLUNDQ�

REMHN�YLUWXDO�NH�GXQLD�Q\DWD�VHFDUD�realtime GDSDW�

PHQJDNWLINDQ� UDVD� NHEHUDGDDQ�� NHGHNDWDQ�� GDQ�

SHQ\HODPDQ�SDGD�SHVHUWD� GLGLN��0HQXUXW�<XHQ�

et al��� SHQDPEDKDQ� LQL� GDSDW�PHPEDQWX� GDQ�

PHQLQJNDWNDQ� SHQJHWDKXDQ� VHUWD� SHPDKDPDQ�

LQGLYLGX�PHQJHQDL� NHMDGLDQ� \DQJ� EHUODQJVXQJ�

GL� VHNLWDUQ\D� �<XHQ�� HW� DO��� ����������� /HELK�

ODJL��mobile AR�PHPXQJNLQNDQ�SHPEHODMDUDQ�GL�

PDQD�VDMD��NRODERUDWLI�GDQ�GLVLWXDVLNDQ��VHKLQJJD�

GDSDW�PHQMHPEDWDQL� SHPEHODMDUDQ� IRUPDO� GDQ�

LQIRUPDO�

7HNQRORJL�$5�PHQJJDODPL�SHUNHPEDQJDQ�

GHQJDQ�FHSDW�GDQ�KLQJJD�NLQL�$5� WHODK�GLNHP-

EDQJNDQ�SDGD�SHUDQJNDW�VLVWHP�RSHUDVL�$QGURLG�

GDQ� L3KRQH�� \DQJ�PHPLOLNL� ¿WXU�¿WXU� QDYLJDVL�
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\DQJ�PHQGXNXQJ�$5�� 6HMDN� EHUNHPEDQJQ\D�

WHNQRORJL�$5�\DQJ�NLQL� GDSDW� GLLPSOHPHQWDVL-

NDQ�SDGD�SHUDQJNDW� \DQJ�SRSXOHU�� VHSHUWL� SDGD�

mobile platform��L26�GDQ�$QGURLG���SHOXDQJ�$5�

XQWXN�GLDNVHV�ROHK�PDV\DUDNDW�WHUPDVXN�SHODMDU�

PHQMDGL�WHUEXND��3HPDQIDDWDQ�WHNQRORJL�$5�SDGD�

SHUDQJNDW�VHSHUWL�VPDUWSKRQH�\DQJ�DNUDE�GL�ND-

ODQJDQ�SDUD�VLVZD�GDSDW�GLMDGLNDQ�VXDWX�DOWHUQDWLI�

XQWXN�PHQJHPEDQJNDQ�PHGLD�SHPEHODMDUDQ�\DQJ�

LQRYDWLI�GDQ�GDSDW�GLWHULPD�ROHK�VLVZD�

6HLULQJ� GHQJDQ� SHVDWQ\D� SHUNHPEDQJDQ�

SHUVHEDUDQ�SHUDQJNDW�smartphone GL�PDV\DUDNDW��

WLGDN�WHUNHFXDOL�GL�NDODQJDQ�SHODMDU��NLQL�SHQHOLWLDQ�

WHQWDQJ�SHQJJXQDDQ�$5�WHODK�EDQ\DN�GLIRNXVNDQ�

XQWXN�SHPEHODMDUDQ�PRELO��mobile learning���GL�

PDQD�VLVZD�WLGDN�GLEDWDVL�GHQJDQ�3&�GL�VXDWX�UX-

DQJ�WHWDS�DNDQ�WHWDSL�SHPEHODMDUDQ�ELVD�GLODNXNDQ�

VHFDUD�GLQDPLV��3HQJJXQDDQ�WHNQRORJL�$5�SDGD�

SRQVHO�GDSDW�PHQXQMDQJ�PRELOLWDV�SHQJJXQD�GDQ�

PHPXQJNLQNDQ� VLVZD� XQWXN� GDSDW�PHODNXNDQ�

NHJLDWDQ�SHPEHODMDUDQ�GL�PDQD�VDMD��7HUOHELK�ODJL�

NHEHUDGDDQ�SHUDQJNDW�PRELOH�GHQJDQ�EHUVLVWHP�

RSHUDVL�$QGURLG�PLVDOQ\D�� WHODK� GHNDW� GHQJDQ�

VLVZD�GDODP�NHVHKDULDQQ\D��0HQXUXW�KDVLO�SHQH-

OLWLDQ�SHQGDKXOXDQ�SDGD�����VLVZD�GDUL���60$�GL�

-DNDUWD�6HODWDQ���������VLVZD�PHUXSDNDQ�SHQJ-

JXQD� smartphone�$QGURLG�� GDQ� ������� VLVZD�

UDWD�UDWD�PHQJKDELVNDQ�ZDNWX� OHELK�GDUL� �� MDP�

VHKDUL�GHQJDQ�$QGURLG�

$QGURLG�PHUXSDNDQ�VXDWX�VLVWHP�RSHUDVL�

�26�� XQWXN� SHUDQJNDW�mobile� EHUEDVLV� /LQX[�

\DQJ�PHQFDNXS�VLVWHP�RSHUDVL��middleware GDQ�

DSOLNDVL�PHUXSDNDQ�platform open source� \DQJ�

PHPXQJNLQNDQ�SDUD�SHQJHPEDQJ�XQWXN�PHPEXDW�

DSOLNDVL�VHFDUD�PXGDK�VHUWD�GDSDW�GLJXQDNDQ�ROHK�

EHUPDFDP�SHUDQJNDW� EHUJHUDN� �mobile device���

0HQXUXW�GDWD�\DQJ�GLNHOXDUNDQ�ROHK�6WDW&RXQWHU�

*OREDO�6WDWV��$QGURLG�PHUXSDNDQ�VLVWHP�RSHUDVL�

\DQJ�PHQJDODPL� SHUNHPEDQJDQ� SHQJJXQD� WHU�

WLQJJL� GL� DQWDUD� GHODSDQ� VLVWHP�RSHUDVL� WHUDWDV�

ODLQQ\D�GL�,QGRQHVLD�SDGD�NXUXQ�ZDNWX�'HVHPEHU�

�����VDPSDL�GHQJDQ�'HVHPEHU�������6WDW&RXQWHU�

*OREDO�6WDWV���������

3HQHOLWLDQ� WHUNDLW�$5� EDLN� GDODP� KDO�

SHQJHPEDQJDQ��SHQHULPDDQ�PDXSXQ�HIHNWLYLWDV-

Q\D�GDODP�SHQGLGLNDQ�WHUXV�GLODNXNDQ��%HEHUDSD�

SHQHOLWLDQ� WHUGDKXOX�PHQXQMXNNDQ� EDKZD�$5�

PHPLOLNL� SRWHQVL� \DQJ�EDLN� GDODP�SHQGLGLNDQ�

&KHQ�HW�DO��PHQJHPEDQJNDQ�$5�XQWXN�PHQ\HGLD-

NDQ�SDUD�SHODMDU�PHGLD�\DQJ�PXGDK�GLRSHUDVLNDQ��

EHU�interface�\DQJ�LQWHUDNWLI�GDQ�EHUDJDP��VHUWD�

PHQDULN�XQWXN�PHUDQJVDQJ�PRWLYDVL�LQWULQVLN�GDQ�

KDVLO�EHODMDU��&KHQ��HW�DO�������������&KL�<LQ�<XHQ�

HW�DO��PHPHULNVD�SHQHOLWLDQ�SHQHOLWLDQ�WHUEDUX�WHQ-

WDQJ�SHUNHPEDQJDQ�$5��%HUGDVDUNDQ�WHPXDQQ\D��

MXPODK�SHQHOLWL�GDQ�SHQJHPEDQJ�GL�ELGDQJ�$5�

PHQLQJNDW��GDQ�SDGD� WDKXQ�WDKXQ� WHUDNKLU�� SHU-

WXPEXKDQ�GDQ�NHPDMXDQ�SDGD�$5�WHODK�VLJQL¿NDQ�

�&KHQ��HW�DO��������������

/HELK�ODQMXW��&KL�<LQ�<XHQ�HW�DO��MXJD�PH�

QJHYDOXDVL�LPSOLNDVL�$5�XQWXN�SHPEHODMDUDQ�GDQ�

SHQGLGLNDQ��+DVLOQ\D�DGDODK��PHQXUXW�'HGH�HW�DO��

GDQ�6DHQ]��$5�WHODK�PHPEHULNDQ�SHQJDUXK�SRVLWLI�

SDGD� SHQGLGLNDQ�� \DNQL�PHQLQJNDWNDQ� SUHVWDVL�

LQGLYLGXDO� GDODP� SHPEHODMDUDQ�PDFDP�PDDP�

NHPDPSXDQ�¿VLN��0HVNLSXQ�EDUX�GDQ�PHQDULN��

NRQWHQ�$5�PDVLK�FXNXS�VXOLW�XQWXN�GLEXDW�GDQ�

GLVHEDUNDQ�� WHUXWDPD�ROHK�SDUD� JXUX�GDQ� VLVZD�

NDUHQD�KDO�LQL�PHPEXWXKNDQ�SHQJHWDKXDQ�WHNQLV�

\DQJ�VLJQL¿NDQ��&KHQ��HW�DO��������������1DPXQ��

SHUXVDKDDQ�SHUXVDKDDQ� WHUXVPHQJHPEDQJNDQ�

SHUDODWDQ�SHQJHPEDQJDQ�$5�\DQJ�OHELK�PXGDK�

2OHK�VHEDE�LWX�VHEDLNQ\D�WHUXV�GLODNXNDQ�SHQHOL-

WLDQ�XQWXN�PHQJHPEDQJNDQ�$5�GDQ�PHQJHYDOX-

DVL� LPSOLNDVLQ\D� WHUKDGDS� SHPEHODMDUDQ� GDQ�

SHQGLGLNDQ�

METODE

3RVHV� SHQHOLWLDQ� SHQJHPEDQJDQ�PHGLD�

augmented reality YHUVL�$QGURLG� XQWXN� NRQVHS�

VLVWHP�HNVUHVL��VHFDUD�XPXP��WHUGLUL�DWDV�HPSDW�

WDKDSDQ�GDQ�WHODK�PHODOXL���WDKDSDQ��\DNQL�SHQHOL-

WLDQ�SHQGDKXOXDQ��GDQ�WDKDSDQ�SURWRWLSH��7DKDSDQ�

HYDOXDVL�VXPDWLI�WLGDN�GLODNXNDQ�SDGD�SHQHOLWLDQ�

LQL�6HGDQJNDQ� WDKDS�NHHPSDW��\DQJ�PHUXSDNDQ�

WDKDS�WHUDNKLU�GDUL�SHQHOLWLDQ�SHQJHPEDQJDQ�LQL�

DGDODK�UHÀHNVL�VLVWHPDWLN�GDQ�GRNXPHQWDVL��sys-

WHPDWLF�UHÀHFWLRQ�DQG�GRFXPHQWDWLRQ��*DPEDU���

PHQXQMXNNDQ�DOXU�SHQHOLWLDQ�SHQJHPEDQJDQ�

3DGD� WDKDS� 3HQHOLWLDQ� SHQGDKXOXDQ�� SH-

QHQWXDQ� WXMXDQ�� NRQVHS�� UHVSRQGHQ�� GDQ�PDWHUL�

GLODNXNDQ��8QWXN�PHQHQWXNDQ�PDWHUL�DWDX�LVL�\DQJ�

DNDQ�GLUDQFDQJ�SDGD�PHGLD��GLODNXNDQ�SHQHODDKDQ�

NXULNXOXP� VHKLQJJD�PDWHUL� SDGD�PHGLD� VHVXDL�

GHQJDQ�PDWHUL�\DQJ�WHUWXDQJ�SDGD�NXULNXOXP��

3DGD� WDKDS� SURWRWLSH�XQWXN� PHPEXDW�

DSOLNDVL� LQL��VRIWZDUH�%OHQGHU�YHUVL�������8QLW\�

GDQ�9XIRULD�$5�([WHQVLRQ�IRU�8QLW\�GLJXQDNDQ��

$SOLNDVL�LQL�GLEXDW�XQWXN�GLJXQDNDQ�PHQJJXQD-

NDQ�SHUDQJNDW�smartphone�GHQJDQ�VLVWHP�RSHUDVL�

$QGURLG�3HUDQFDQJDQ�GHVDLQ�PHGLD� VHODQMXWQ\D�

GLODNXNDQ�SDGD�storyboard�6HWHODK�GHVDLQ�VHOHVDL�

GLUDQFDQJ� SDGD� VWRU\ERDUG�� WDKDS� SHUDQFDQJDQ�

DSOLNDVL�DXJPHQWHG�UHDOLW\�LQL�VHODQMXWQ\D�DGDODK�

3HQJHPEDQJDQ Augmented Reality�9HUVL�$QGURLG�VHEDJDL�0HGLD�3HPEHODMDUDQ�6LVWHP�(NVNUHVL�0DQXVLD
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SHPEXDWDQ�REMHN�VLVWHP�HNVUHVL�SDGD�PDQXVLD�NH�

GDODP�EHQWXN�WLJD�GLPHQVL�GHQJDQ�PHQJJXQDNDQ�

software�%OHQGHU�YHUVL�������7HUGDSDW�HQDP�EXDK�

REMHN�\DQJ�GLEXDW�XQWXN�DSOLNDVL�LQL��\DNQL�RUJDQ�

HNVNUHVL�PDQXVLD��JLQMDO��VWUXNWXU�JLQMDO��WLSH�QH-

IURQ�� VXVXQDQ�QHIURQ�� GDQ�SURVHV� SHPEHQWXNDQ�

XULQ�

6HWHODK� GLEXDW�� VHODQMXWQ\D� REMHN�REMHN�

WHUVHEXW�GLHVNSRUW�VHKLQJJD�¿OH�GLVLPSDQ�GDODP�

IRUPDW��IE[��7DKDS�VHODQMXWQ\D�DGDODK�PHQHQWXNDQ�

JDPEDU� XQWXN� GLMDGLNDQ�PDUNHU��*DPEDU� \DQJ�

DNDQ�GLMDGLNDQ�PDUNHU� VHODQMXWQ\D�GLXSORDG�NH�

website�TXDOFRPP�GHYHORSHU��0DUNHU�\DQJ�VXGDK�

GLGDIWDUNDQ�WHUVHEXW�VHODQMXWQ\D�GLXQGXK�GHQJDQ�

IRUPDW�unitypackage��0RGHO�WLJD�GLPHQVL�GHQJDQ�

IRPDW��IE[��OLEUDU\�4FDUG��GDQ�PDUNHU�GHQJDQ�IRU-

PDW�unitypackage�\DQJ�WHODK�GLXQGXK�GLLPSRUW�NH�

GDODP�VRIWZDUH�XQLW\��'�DSOLNDVL�VHODQMXWQ\D�GL�

EXLOG�PHQJJXQDNDQ�$QGURLG�6'.�GDQ�GLVLPSDQ�

GDODP� IRUPDW� �DSN�7DKDS�SHUDQFDQJDQ� DSOLNDVL�

GDSDW�GLOLKDW�SDGD�JDPEDU���

Gambar 2. Diagram Alur Perancangan 

Aplikasi AR

3URWRWLSH�PHGLD� SHPEHODMDUDQ�$5� EHU-

EDVLV�$QGURLG� XWQXN� VLVWHP� HNVNUHVL�PDQXVLD�

\DQJ�WHODK�GLEXDW�VHODQMXWQ\D�GLXML�YDOLGLWDVQ\D�

Gambar 1. Diagram Gambaran Alur Penelitian Pengembangan
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PHODOXL�HYDOXDVL�IRUPDWLI��PHODOXL�HPSDW�WDKDSDQ�

PHQXUXW�0DUWLQ�7HVVPHU��\DNQL�SHPHULNVDDQ�DKOL�

(H[SHUW�UHYLHZ���HYDOXDVL�VDWX�VDWX��XML�NHORPSRN�

NHFLO�� GDQ� XML� ODSDQJDQ� �=XONDUGL������������

%HUGDVDUNDQ�SHPHULNVDDQ�DKOL�PDWHUL�GDQ�PHGLD��

SURWRWLSH�GLQ\DWDNDQ�YDOLG�NDUHQD�PHQGDSDWNDQ�

UDWD�UDWD� VNRU� �� \DQJ�EHUDUWL� DVSHN�DVSHN�\DQJ�

WHUFDNXS�PDWHUL�GDQ�SDGD�PHGLD�LQL�GLQLODL�EDLN��

+DVLO� GDUL� HYDOXDVL� LQL� VHODQMXWQ\D� GLQDPDNDQ�

SURWRWLSH� NHGXD��%HUGDVDNDQ� HYDOXDVL� VDWX�VDWX�

GDQ�NHORPSRN�NHFLO��PHGLD�WHUVHEXW�VDQJDW�SUDNWLV�

NDUHQD�PHQGDSDWNDQ�UDWD�UDWD�VNRU����DWDX�VDQJDW�

EDLN�� 3URWRWLSH� NHGXD� GLXMLFREDNDQ� NH� VXE\HN�

SHQHOLWLDQ��PHODOXL�XML�ODSDQJDQ�\DQJ�GLODNXNDQ�

SDGD�VHEDQ\DN�����RUDQJ�VLVZD�GDQ���RUDQJ�JXUX�

GDUL�WLJD�VHNRODK�EHUEHGD��3URGXN�\DQJ�GLXMLFRED�

ODSDQJDQ� WHODK�PHPHQXKL�NULWHULD�YDOLGLWDV�GDQ�

NHSUDNWLVDQ�

6XE\HN� XML� FRED� SURGXN� LQL� WHUGLUL� GDUL�

SDNDU�GL�ELGDQJ�LVL�SURGXN��DKOL�GL�ELGDQJ�SHUDQ-

FDQJDQ�SURGXN�� GDQ� VDVDUDQ� SHQJJXQD�SURGXN�

3DNDU� DKOL� GL� ELGDQJ� LVL� GDQ�SURGXN�PHPHQXKL�

NXDOL¿NDVL�NHDKOLDQ�WLQJNDW�6��6DVDUDQ�SHQJJXQD�

SURGXN�PHOLSXWL�JXUX�GDQ�VLVZD�WLQJNDW�60$�GL�

-DNDUWD� 6HODWDQ� GHQJDQ� NXDOL¿NDVL� VHNRODK� EH-

UDNUHGLWDVL�$�

/HPEDU� REVHUYDVL� EHUEHQWXN� checklist��

SHGRPDQ�ZDZDQFDUD�� EXNX� FDWDWDQ�� NDPHUD��

SHUHNDP�VXDUD�� DQJNHW� \DQJ�GLJXQDNDQ�GHQJDQ�

VNDOD�/LNHUW��GDQ�VRDO�posttest�GLJXQDNDQ�XQWXN�

PHQJDPELO�GDWD�SDGD�SHQHOLWLDQ�LQL�

'DWD�\DQJ�GLSHUROHK�GDUL�KDVLO�ZDZDQFDUD��

REVHUYDVL��GDQ�GRNXPHQWDVL�GLDQDOLVLV��GLVLQWHVLV��

GDQ�GLWDULN�NHVLPSXODQ�VHKLQJJD�GDWD�GDSDW�PX-

GDK�GLSDKDPL��'DWD�PHQWDK�\DQJ�DNDQ�GLSHUROHK�

GDUL�rating scale �WHNQLN�DQJNHW��DGDODK�EHUXSD�

DQJND� NHPXGLDQ� GLWDIVLUNDQ� GDODP� SHQJHUWLDQ�

NXDOLWDWLI��7HV�DNKLU�XQWXN�VHWLDS�EXWLU�VRDO�\DQJ�

GLMDZDE�EHQDU�PHQGDSDWNDQ� VNRU� ��� VHGDQJNDQ�

VRDO�\DQJ�VDODK�DWDX�WLGDN�GLMDZDE�PHQGDSDWNDQ�

VNRU����6HODQMXWQ\D��VNRU�GDQ�QLODL�GDUL�VHWLDS�UH-

VSRQGHQ�GLKLWXQJ�GDQ�GLFDULNDQ�KDVLO�SHUKLWXQJDQ�

VWDWLVWLN�GHVNULSWLI� VHSHUWL� UDWD�UDWD��PRGXV��GDQ�

QLODL�WHQJDK�

HASIL 

$SOLNDVL� LQL�PHQJJXQDNDQ� HQDP� EXDK�

marker��*DPEDU����\DQJ�PDVLQJ�PDVLQJ�mark-

er�Q\D� DNDQ�PHQDPSLONDQ� HQDP�PRGHO� \DQJ�

EHUEHGD�EHGD��

Gambar 3. Contoh Marker Aplikasi AR 

Android Sistem Ekskresi Manusia

.HWLND� NDPHUD� smartphone�$QGURLG� GL�

DUDKNDQ�NH�VDODK�VDWX�PDUNHU��PDND�DNDQ�PXQFXO�

REMHN�RUJDQ�JLQMDO�PDQXVLD�VHVXDL�GHQJDQ�ODEHO�

REMHN�SDGD�PDUNHU�GDQ�WRPERO�NHWHUDQJDQ��.HH-

QDP�PRGHO� WHUVHEXW� DQWDUD� ODLQ�EHUODEHO� VLVWHP�

HNVUHVL�PDQXVLD��JLQMDO��VXVXQDQ�JLQMDO��WLSH�QH-

IURQ�� VXVXQDQ�QHIURQ�� GDQ�SURVHV� SHPEHQWXNDQ�

XULQ�JDPEDU����

*DPEDU����&RQWRK�7DPSLODQ�2EMHN�$5�

Organ Ekskresi Manusia (atas) dan Menu 

Keterangan (bawah)

$VSHN�DVSHN�GDUL�PHGLD� \DQJ�GLXML� SDGD�

WDKDS�8ML� ODSDQJDQ� LQL�PHOLSXWL� NHPDPSXDQ�

XQWXN�GDSDW�GLODNVDQDNDQ��implementability���NH-

VLQDPEXQJDQ��sustainability���NHFRFRNDQ�GHQJDQ�

OLQJNXQJDQ� �appropriateness��� SHQHULPDDQ�GDQ�

NHPHQDULNDQ� �acceptance and attractiveness���

3HQJHPEDQJDQ Augmented Reality�9HUVL�$QGURLG�VHEDJDL�0HGLD�3HPEHODMDUDQ�6LVWHP�(NVNUHVL�0DQXVLD
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GDQ�HIHNWLYLWDV��effectiveness���5HVSRQ�VLVZD�GDQ�

JXUX�PHQXQMXNNDQ� EDKZD� UDWD�UDWD� KDVLO� \DQJ�

GLSHUROHK�GDUL�VHWLDS�DVSHN�LDODK�EDLN�

Kemampuan untuk dapat Dilaksanakan 

3DGD� DVSHN� NHPDPSXDQ� XQWXN� GDSDW� GL�

ODNVDQDNDQ�� WHUGDSDW� HPSDW� LWHP� SHUQ\DWDDQ��

GHQJDQ�UDWD�UDWD�VLVZD�PHQ\DWDNDQ�VHWXMX�EDKZD�

DSOLNDVL�$5�YHUVL�$QGURLG�XQWXN�VLVWHP�HNVNUHVL�

PDQXVLD�LQL�GDSDW�GLJXQDNDQ�GHQJDQ�EDLN�GDODP�

SHPEHODMDUDQ�ELRORJL��+DVLO�WHUVHEXW�GDSDW�GLOLKDW�

SDGD�*DPEDU���

*DPEDU����*UD¿N�$QDOLVLV�$QJNHW�

Respon Siswa tentang Kemampuan untuk 

Dilaksanakan Aplikasi AR Versi Android 

(siswa, n=100). Angka yang tertera 

dinyatakan dalam persen (%)

*DPEDU����*UD¿N�$QJNHW�5HVSRQ�*XUX�

tentang Kemampuan untuk Dilaksanakan 

dari AR Versi Android (n=3). Angka yang 

Ditunjukan Dinyatakan dalam persen (%)

3DGD� �� LWHP� SHUQ\DWDDQ�� UDWD�UDWD� JXUX�

PHQ\DWDNDQ�VHWXMX�EDKZD�DSOLNDVL�$5�YHUVL�$Q-

GURLG�XQWXN� VLVWHP�HNVNUHVL�PDQXVLD� LQL� VHVXDL�

GHQJDQ�PDWHUL��PXGDK�XQWXN�GLRSHUDVLNDQ��GDQ�

PXGDK� GLSDKDPL��+DVLO� WHUVHEXW� GDSDW� GLOLKDW�

SDGD�JDPEDU���

Kesinambungan 

*DPEDU���PHQXQMXNNDQ�EDKZD�SDGD�DVSHN�

NHVLQDPEXQJDQ��GDUL���LWHP�SHUQ\DWDDQ��UDWD�UDWD�

VLVZD�PHQ\DWDNDQ�VHWXMX�EDKZD�DSOLNDVL�$5�YHUVL�

$QGURLG�XQWXN�VLVWHP�HNVNUHVL�PDQXVLD�LQL�PHPL-

OLNL�NHEHUODQMXWDQ�\DQJ�EDLN�XQWXN�GDSDW�GLJXQD-

NDQGDODP�SHPEHODMDUDQ�ELRORJL�GDODP�EHEHUDSD�

MDQJND�ZDNWX�NH�GHSDQ�

*DPEDU����*UD¿N�$QDOLVLV�$QJNHW�5HVSRQ�

Siswa tentang Kesinambungan Aplikasi AR 

Versi Android (siswa, n=100). Angka yang 

tertera Dinyatakan dalam persen (%)

3DGD� �� LWHP� SHUQ\DWDDQ�� UDWD�UDWD� JXUX�

PHQ\DWDNDQ� WLGDN�VHWXMX�EDKZD�JXUX�PHQGDSDW�



��

NHVXOLWDQ�GDODP�KDO�SHUDZDWDQ�GDQ�SHPHOLKDUDDQ�

$SOLNDVL�$5�YHUVL�$QGURLG�XQWXN�VLVWHP�HNVNUHVL�

PDQXVLD� LQL�� GDQ� EDKZD�NRQWHQ� DWDX� LVL�PHGLD�

LQL�DNDQ�NDGDOXZDUVD�GDODP�EHEHUDSD�ZDNWX�NH�

GHSDQ�� 3DUD� JXUX� UDWD�UDWD�PHQ\DWDNDQ� VDQJDW�

VHWXMX�EDKZD�SDUD�JXUX�GDSDW�PHQ\HVXDLNDQ�SHQJ-

JXQDDQ�DSOLNDVL�$5�YHUVL�$QGURLG�XQWXN�NRQVHS�

VLVWHP�HNVUHVL�PDQXVLD�LQL�GHQJDQ�NHEXWXKDQ�GL�

ODSDQJDQ��JDPEDU����

*DPEDU����*UD¿N�$QJNHW�5HVSRQ�*XUX�

tentang Kesinambungan dari AR versi 

Android (n=3). Angka yang Ditunjukan 

Dinyatakan dalam persen (%)

Kecocokan dengan lingkungan 

3DGD�DVSHN�NHFRFRNDQ�GHQJDQ�OLQJNXQJDQ��

WHUGDSDW���LWHP�SHUQ\DWDDQ��GHQJDQ�UDWD�UDWD�VLVZD�

PHQ\DWDNDQ�VHWXMX�EDKZD�DSOLNDVL�$5�YHUVL�$Q-

GURLG�XQWXN� VLVWHP�HNVNUHVL�PDQXVLD� LQL� VHVXDL�

XQXN�GLJXQDNDQ�GDODP�OLQJNXQJDQ�SHPEHODMDUDQ�

ELRORJL��+DVLO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU�

��

3DGD�DVSHN�NHFRFRNDQ�GHQJDQ� OLQJNXQJ�

DQ��WHUGDSDW���LWHP�SHUQ\DWDDQ��GHQJDQ�UDWD�UDWD�

JXUX�PHQ\DWDNDQ�VHWXMX�EDKZD�DSOLNDVL�$5�YHUVL�

$QGURLG�XQWXN�VLVWHP�HNVNUHVL�PDQXVLD�LQL�GDSDW�

GLJXQDNDQ�XQWXN�PHUDQFDQJ�VLWXDVL�EHODMDU�VHFDUD�

NODVLNDO�PDXSXQ� LQGLYLGXDO��1DPXQ�GHPLNLDQ��

NHWLJD�JXUX�EHUEHGD�SHQGDSDW�PHQJHQDL�SHQ\H-

VXDLDQ�PHGLD� WHUVHEXW� GHQJDQ� EHUEDJDL�PRGHO�

SHPEHODMDUDQ��PDVLQJ�PDVLQJ�PHQMDZDE�VHWXMX��

UDJX�UDJX��GDQ�WLGDN�VHWXMX��+DVLO�WHUVHEXW�GDSDW�

GLOLKDW�SDGD�*DPEDU����

*DPEDU����*UD¿N�$QDOLVLV�$QJNHW�

Respon Siswa tentang Kecocokan dengan 

Linggkungan Aplikasi AR Versi Android 

(siswa, n=100). Angka yang tertera 

Dinyatakan dalam persen (%)

*DPEDU�����*UD¿N�$QJNHW�5HVSRQ�*XUX�

tentang Kecocokan dengan Lingkungan 

dari AR versi Android (n=3). Angka yang 

ditunjukan dinyatakan dalam persen (%)

3HQJHPEDQJDQ Augmented Reality�9HUVL�$QGURLG�VHEDJDL�0HGLD�3HPEHODMDUDQ�6LVWHP�(NVNUHVL�0DQXVLD
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Penerimaan dan kemenarikan 

3DGD�JDPEDU�����WHUOLKDW�EDKZD�SDGD���LWHP�

SHUQ\DWDDQ�� UDWD�UDWD� VLVZD�PHQ\DWDNDQ� VHWXMX�

EDKZD�$SOLNDVL�$5�YHUVL�$QGURLG�XQWXN�VLVWHP�

HNVNUHVL�PDQXVLD�LQL�GDSDW�GLWHULPD�GDQ�PHQDULN�

XQWXN�GLJXQDNDQ�GDODP�SHPEHODMDUDQ�ELRORJL�

*DPEDU�����*UD¿N�$QDOLVLV�$QJNHW�5HVSRQ�

Siswa tentang Kemenarikan dan Penerimaan 

Aplikasi AR versi Android (siswa, n=100). 

Angka yang tertera Dinyatakan dalam 

persen (%)

3HUWDQ\DDQ�WHUEXND�MXJD�GLDMXNDQ�NHSDGD�

SDUD�VLVZD�XQWXN�PHQJHWDKXL�KDO�KDO�\DQJ�PHQ-

GXNXQJ� EDJL� DSOLNDVL�$5�EHUEDVLV�$QGURLG� LQL�

XQWXN�GLJXQDNDQ�GL�GDODP�NHODV��6HFDUD�XPXP��

SDUD�VLVZD�EHUSHQGDSDW�EDKZD�DSOLNDVL�LQL�GDSDW�

GLJXQDNDQ�GDODP�SHPEHODMDUDQ�ELRORJL�GL�GDODP�

NHODV�VHWLGDNQ\D�NDUHQD�OLPD�KDO�\DQJ�GDSDW�GLOL-

KDW�SDGD�JDPEDU����

6HODQMXWQ\D�� SHUWDQ\DDQ� WHUEXND� MXJD�GL�

DMXNDQ�XQWXN�PHQJHWDKXL�OHELK�ODQMXW�KDO�KDO�\DQJ�

GLDQJJDS�PHQDULN�ROHK�VLVZD�SDGD�DSOLNDVL�$5�

EHUEDVLV�$QGURLG�XQWXN�VLVWHP�HNVNUHVL�PDQXVLD�

0HUHND�PHQMDZDE� � EDKZD� JDPEDU� �'� ��������

SHQJJXQDDQ�PDUNHU� \DQJ� GDSDW�PHPXQFXONDQ�

JDPEDU��'��������DQLPDVL��������GDQ�PXVLN�ODWDU�

(backsound�������PHUXSDNDQ�KDO�PHQDULN�\DQJ�

WHUGDSDW�SDGD�DSOLNDVL�$5�EHUEDVLV�$QGURLG�XQWXN�

VLVWHP�HNVNUHVL�PDQXVLD��*DPEDU�����

Gambar 12. Hasil analisis jawaban siswa 

dengan pertanyaan: “Hal-hal apa saja yang 

mendukung aplikasi AR Android tersebut 

untuk digunakan di dalam kelas?” (n=100). 

Persentase (frekuensi relatif) berdasarkan 

total jumlah jawaban yang diberikan, 

angka pada batang merupakan frekuensi 

sebenarnya.

Gambar 13. Hasil analisis jawaban siswa 

dengan pertanyaan: “Bagian manakah 

dari AR android tersebut yang menarik?” 

(n=100). Persentase (frekuensi relatif) 

berdasarkan total jumlah jawaban yang 

diberikan, angka pada batang merupakan 

frekuensi sebenarnya.

3DGD�DVSHN�SHQHULPDDQ�GDQ�NHPHQDULNDQ��

UDWD�UDWD� JXUX�PHQ\DWDNDQ� VHWXMX�EDKZD�PHGLD�

VLVWHP�HNVNUHVL�$5�YHUVL�$QGURLG�GDSDW�PHQMDGL�

VROXVL�DOWHUQDWLI�PXOWLPHGLD�SHPEHODMDUDQ�WHQWDQJ�

VLVWHP�HNVNUHVL�SDGD�PDQXVLD��5DWD�UDWD�PHUHND�

PHQ\DWDNDQ�VDQJDW�VHWXMX�EDKZD�DSOLNDVL�LQL�GD-

SDW�PHPEDQWX�PHUHND�XQWXN�PHQJDMDUNDQ�VLVZD�

WHQWDQJ�VXE\HN�GDUL�SHQJDODPDQ�Q\DWD�\DQJ�WLGDN�

GDSDW� GLSHUROHK� VLVZD� VHFDUD� ODQJVXQJ��+DVLO�

WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU����
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*DPEDU�����*UD¿N�$QDOLVLV�$QJNHW�5HVSRQ�

Guru tentang Kemenarikan dan Penerimaan 

Aplikasi AR versi Android (n=3). Angka 

pada batang merupakan frekuensi 

sebenarnya

6HODQMXWQ\D�� XQWXN�PHQGDSDWNDQ� LQIRU-

PDVL�OHELK�MDXK�WHUNDLW�KDO�KDO�\DQJ�PHQGXNXQJ�

DSOLNDVL�$5�YHUVL�$QGURLG�XQWXN�VLVWHP�HNVNUHVL�

LQL� DJDU�ELVD�GLJXQDNDQ�GL�GDODP�SHPEHODMDUDQ�

ELRORJL� GL� NHODV�� VHUWD� KDO�KDO� \DQJ� GLDQJJDS�

PHQDULN�ROHK�SDUD�JXUX��SHUWDQ\DDQ�WHUEXND�MXJD�

GLDMXNDQ��$GDSXQ�WDQJJDSDQ�PHUHND�WHUNDLW�GXD�

KDO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�7DEHO���

Efektivitas 

5LQFLDQ�LWHP�SHUQ\DWDDQ�GDQ�KDVLO�DQDOLVLV�

DVSHN� HIHNWLYLWDV� SHQJJXQDDQ�PHGLD�$5�YHUVL�

$QGURLG�XQWXN�NRQVHS�VLVWHP�HNVNUHVL�PDQXVLD�

GLWXQMXNNDQ�SDGD�*DPEDU����'DSDW�GLOLKDW�EDKZD�

SDGD���LWHP�SHUQ\DWDDQ��UDWD�UDWD�VLVZD�PHQ\D-

WDNDQ� VHWXMX�EDKZD�$SOLNDVL�$5�YHUVL�$QGURLG�

XQWXN�VLVWHP�HNVNUHVL�PDQXVLD�LQL�HIHNWLI�XQWXN�

GLJXQDNDQ�GDODP�SHPEHODMDUDQ�ELRORJL�

*DPEDU�����*UD¿N�$QJNHW�5HVSRQ�6LVZD�

tentang Efektivitas AR versi Android 

(n=100). Angka yang Ditunjukan Dinyatakan 

dalam persen (%)

*DPEDU�����*UD¿N�$QJNHW�5HVSRQ�*XUX�

tentang Efektivitas AR versi Android (n=3). 

Angka pada Batang merupakan Frekuensi 

Sebenarnya

3HQJHPEDQJDQ Augmented Reality�9HUVL�$QGURLG�VHEDJDL�0HGLD�3HPEHODMDUDQ�6LVWHP�(NVNUHVL�0DQXVLD

Tabel 1. Respon Guru tentang Kemenarikan dan Penerimaan Aplikasi AR versi Android
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3DGD� DVSHN� HIHNWLYLWDV�� SDUD� JXUX� MXJD�

PHQ\DWDNDQ� VDQJDW� VHWXMX� EDKZD�PHGLD� VLVWHP�

HNVNUHVL�$5�YHUVL�$QGURLG�GDSDW�PHPEDQWX�PHU-

HND�XQWXN�PHQFDSDL�WXMXDQ�SHPEHODMDUDQ�GHQJDQ�

EDLN�1DPXQ��UDWD�UDWD�PHUHND�PHQ\DWDNDQ�UDJX�

EDKZD� DSOLNDVL� LQL�PHPSHUPXGDK� GDQ�PHP-

EDQWX�PHUHND�GDODP�PHQMHODVNDQ�SHODMDUDQ�VLVWHP�

HNVNUHVL�SDGD�PDQXVLD��+DVLO�UHVSRQ�JXUX�LQL�GDSDW�

OHELK�MHODV�GLOLKDW�SDGD�*DPEDU����

Pembahasan

Penelitian Pendahuluan 

+DVLO�3HQHOLWLDQ�SHQGDKXOXDQ�PHQXQMXNNDQ�

EDKZD�SHUDQ�PHGLD� SHPEHODMDUDQ�� EHUGDVDUNDQ�

ZDZDQFDUD��GLDNXL�ROHK�UDWD�UDWD�VLVZD����������

GDSDW�PHPEDQWX�PHUHND� GDODP�SURVHV� EHODMDU�

ELRORJL� GL� NHODV�� EDLN� XQWXN�PHPDKDPL�PDWHUL�

ELRORJL��PDXSXQ�XQWXN�PHQLQJNDWNDQ�PRWLYDVL�

EHODMDU� ELRORJL� GL� NHODV��0HVNLSXQ� GHPLNLDQ��

PHGLD�PHGLD�\DQJ�VHODPD�LQL�GLJXQDNDQ�GL�NHODV�

EHOXP� VHFDUD�PDNVLPDO�PPDLQNDQ� SHUDQQ\D�

WHUVHEXW�

7HUNDLW�GHQJDQ�PHGLD�SHPEHODMDUDQ�VHSHUWL�

DSD�\DQJ�GLEXWXKNDQ�ROHK�VLVZD�XQWXN�PHPEXDW�

PHUHND� WHUWDULN� EHODMDU�� SDUD� JXUX� EHUSHQGD-

SDW�EDKZDVHVXDL�GHQJDQ�SHUNHPEDQJDQ�]DPDQ��

PHGLD�PHGLD�YHUVL�WHNQRORJL�GDQ�LQIRUPDVL��,7���

VHSHUWL�JDPEDU��'��YLGHR��DQLPDVL��WHNQRORJL�\DQJ�

PHPDQIDDWNDQ� SHUDQJNDW�mobile� GDQ� LQWHUQHW�

VHUWD�EHUVLIDW� LQWHUDNWLI��6HODLQ� LWX��PHGLD�SHP-

EHODMDUDQ�\DQJ�EHUVLIDW�³mobile´�MXJD�GLSHUOXNDQ�

XQWXN�PHQXQMDQJNHSUDNWLVDQ� DJDU� VLVZD� GDSDW�

PHQJDNVHV�LQIRUPDVL�GL�PDQDSXQ�

6HMDODQ� GHQJDQ� KDO� WHUVHEXW�� SDUD� VLVZD��

EHUGDVDUNDQ� DQJNHW��PHPLOLNL� WLQJNDW� SHQJJX-

QDDQ� smartphone \DQJ� WLQJJL�� WHUPDVXN� SHQJ-

JXQDDQ� smartphone� VHEDJDL�PHGLD� EHODMDU��+DO�

LQL� PHQXQMXNNDQ� NHGHNDWDQ� VLVZD� WHUKDGDS�

smartphone�\DQJ�FXNXS�WLQJJL�NDUHQD�SDUD�VLVZD�

EDQ\DN�PHQJKDELVNDQ�ZDNWX�GHQJDQ�smartphone 

UDWD�UDWD����������OHELK�GDUL���MDP�VHWLDS�KDULQ\D��

6HEDQ\DN��������VLVZD�PHQ\DWDNDQ�EDKZD�PH-

GLD� \DQJ�GLJXQDNDQ�GDODP�EHODMDU� ELRORJL� ROHK�

JXUX� GL� NHODV� WLGDN� EHUYDULDVL�� KDQ\D� WHUEDWDV�

SDGD�PHGLD�PHGLD�VHSHUWL�SDSDQ�WXOLV��SUR\HNWRU��

337��WRUVR��GDQ�software�SHODMDUDQ�ELRORJL��\DQJ�

NXUDQJ�PHOLEDWNDQ�SDUD�VLVZD�XQWXN�EHULQWHUDNVL�

GHQJDQ�PHGLD�SHPEHODMDUDQ�VHFDUD�ODQJVXQJ��3DUD�

JXUX��PHVLNLSXQ�PHQJDNXL�EDKZD�LQWHUDNVL�VLVZD�

PHGLD�SHQWLQJ��VHODLQ�DJDU�VLVZD�WHUWDULN��MXJD�DJDU�

EDQ\DN� \DQJ� GDSDW� VLVZD� LQJDW� NDUHQD�PHUHND�

GDSDW�PHQJDNWLINDQ�VHPXD�LQGUD��QDPXQ�PHUHND�

PHPLOLNL�NHQGDOD�ROHK�ZDNWX�\DQJ�WHUEDWDV�

Tahapan Prototipe 

+DVLO� SHQHOLWLDQ� DZDO�PHPEHULNDQ� JDP-

EDUDQ� EDKZD�$5�YHUVL�$QGURLG� GDSDW�PHQMDGL�

VROXVL�DOWHUQDWLI�VHEDJDL�PHGLD�SHPEHODMDUDQ�\DQJ�

LQRYDWLI�GL�NHODV��+DO� LQL�GLNDUHQDNDQ�$5�YHUVL�

$QGURLG�PHPXQJNLQNDQ�VLVZD�XQWXN�PHPSHOD-

MDUL�NRQWHQ�GDODP�SHUVSHNWLI��'��PHPXQJNLQNDQ�

SHPEHODMDUDQ�GL�PDQD�VDMD��NRODERUDWLI�GDQ�GLVL�

WXDVLNDQ��PHPYLVXDOLVDVLNDQ� KDO�KDO� \DQJ� VXOLW�

GLOLKDW��VHUWD�PHQJJXQDNDQ�DODW�\DQJ�DNUDE�GHQJDQ�

VLVZD�VHKLQJJD�PXGDK�XQWXN�GLJXQDNDQ�

2OHK�VHEDE� LWX��SHQHOLWL�PHQJHPEDQJNDQ�

PHGLD�SHPEHODMDUDQ�EHUXSD�DSOLNDVL�$5�SDGD�$Q-

GURLG�XQWXN�NRQVHS�VLVWHP�HNVUHVL�PDQXVLD�GHQJDQ�

¿WXU�¿WXU�EHUXSD�JDPEDU�PRGHO�JLQMDO��'�\DQJ�

GLVHUWDL�GHQJDQ�NHWHUDQJDQ�PRGHO��GDQ�DQLPDVL�

SURVHV�SHPEHQWXNDQ�XULQ�SDGD�JLQMDO��Smartphone 

$QGURLG� GLSLOLK� GDODP�SHQ\DMLDQ� WHNQRORJL�$5�

VHODLQ� NDUHQD� NHEHUDGDDQ� smartphone�$QGURLG�

\DQJ�PHOXDV�GL�VHEDJLDQ�EHVDU�VLVZD�����������

MXJD�NDUHQD�NHGHNDWDQ�VLVZD�GHQJDQ�DODW�WHUVHEXW�

VHKLQJJD� DNDQ�PHPXGDKNDQ� VLVZD� GDODP�PH-

PDNDLQ\D��0DUNHU�GLJXQDNDQ�XQWXN�PHPXQFXO-

NDQ�REMHN��'�VDDW�NDPHUD�smartphone�GLDUDKNDQ�

NH�PDUNHU� WHUVHEXW�GDQ�GLEXDW� DJDU�SUDNWLV�GDQ�

GDSDW�GLJXQDNDQ�GL�PDQD�VDMD�

3HQJHPEDQJDQ�PHGLD� GLODNXNDQ� VHWHODK�

VHEHOXPQ\D�GLODNXNDQ� DQDOLVLV� NXULNXOXP�SDGD�

VLODEXV�\DQJ�PHQJDFX�SDGD�NXULNXOXP� WHUEDUX��

\DNQL� NXULNXOXP� �����0DWHUL� \DQJ� GLVDMLNDQ�

SDGD�PHGLD� LQL�PHQJDFX�SDGD�.RPSHWHQVL� ,QWL�

�.,��GDQ�.RPSHWHQVL�'DVDU� �.'��SDGD� VLODEXV�

.XULNXOXP������

6HODQMXWQ\D�PHGLD�\DQJ�WHODK�GLNHPEDQJ-

NDQ�PHODOXL� WDKDS�XML�YDOLGLWDV�PHODOXL� WDKDSDQ�

HYDOXDVL�IRUPDWLI�\DQJ�WHUGLUL�GDUL�HYDOXDVL�DKOL��

HYDOXDVL�VDWX�VDWX��HYDOXDVL�NHORPSRN�NHFLO��GDQ�

XML� ODSDQJDQ�� XQWXN� GLQLODL� WLQJNDW� IXQJVLRQDO�

PHGLD� WHUVHEXW�� (YDOXDVL� DKOL� GLODNXNDQ� ROHK�

DKOL�PDWHUL� GDQ� DKOL�PHGLD�� %HUGDVDNDQ� KDVLO�

XML� YDOLGLWDV� WHUVHEXW��PHGLD�$5�YHUVL�$QGURLG�

XQWXN�NRQVHS� VLVWHP�HNVNUHVL�PDQXVLD� WHUVHEXW�

PHQGDSDWNDQ�PDVLQJ�PDVLQJ�VNRU�UDWD�UDWD���\DQJ�

GLQ\DWDNDQ�YDOLG�GDQ�OD\DN�XQWXN�GLODQMXWNDQ�NH�

WDKDS�SHQHOLWLDQ�VHODQMXWQ\D��'HPLNLDQ�MXJD�SDGD�

WDKDSDQ� HYDOXDVL� VDWX�VDWX�� HYDOXDVL� NHORPSRN�

NHFLO��GDQ�XML�ODSDQJDQ��PHGLD�$5�YHUVL�$QGURLG�

XQWXN�NRQVHS� VLVWHP�HNVNUHVL�PDQXVLD� WHUVHEXW�

PHQGDSDWNDQ�UDWD�UDWD�VNRU���\DQJ�EHUDUWL�PHGLD�

WHUVHEXW�EDLN�

%HUGDVDUNDQ� KDVLO� HYDOXDVL� IRUPDWLI�� GD-

SDW�GLNDWDNDQ�EDKZD�DSOLNDVL�$5�YHUVL�$QGURLG�



67

3HQJHPEDQJDQ Augmented Reality�9HUVL�$QGURLG�VHEDJDL�0HGLD�3HPEHODMDUDQ�6LVWHP�(NVNUHVL�0DQXVLD

XQWXN� VLVWHP� HNVNUHVL�PDQXVLD� GDSDW�PHQMDGL�

PHGLD�SHPEHODMDUDQ�DOWHUQDWLI�XQWXN�GLJXQDNDQ�

GDODP�SHPEHODMDUDQ�ELRORJL��EDLN�GL�NHODV��VHFDUD�

IRUPDO���PDXSXQ�GL�OXDU�NHODV��SHPEHODMDUDQ�QRQ-

IRUPDO���0HGLD�$5�YHUVL�$QGURLG�GLQLODL�PDPSX�

XQWXN�GLJXQDNDQ�GHQJDQ�EDLN�GDODP�SHPEHODMDUDQ�

ELRORJL� GL� NHODV��PHPLOLNL� NHEHUODQMXWDQ� \DQJ�

EDLN�XQWXN�GDSDW�GLJXQDNDQGDODP�SHPEHODMDUDQ�

ELRORJL�GDODP�EHEHUDSD�MDQJND�ZDNWX�NH�GHSDQ��

VHVXDL�XQWXN�GLJXQDNDQ�GDODP�OLQJNXQJDQ�SHPEH-

ODMDUDQ�ELRORJL�PHQDULN�EDLN�ROHK�VLVZD�PDXSXQ�

JXUX��VHUWD�HIHNWLI�GDODP�PHPEDQWX�VLVZD�GDODP�

PHPDKDPL�NRQVHS�VLVWHP�HNVUHVL�PDQXVLD�

'DUL� VHJL� SHQHULPDDQ� GDQ� NHPHQDULNDQ��

UDWD�UDWD�VLVZD�VHWXMX�EDKZD�PHGLD�$5�YHUVL�$Q-

GURLG�XQWXN�VLVWHP�HNVUHVL�PHQLQJNDWNDQ�PLQDW�

PHUHND�GDODP�EHODMDU��PHPEXDW�PHUHND�PHQMDGL�

OHELK�EHUVHPDQJDW�EHODMDU��PHPEXDW�EHODMDU�PHQ-

MDGL�PHQ\HQDQJNDQ�DWDX�PHQDULN��PHPEXDW�PH�

UHND�WLGDN�PHQJDQWXN�NHWLND�EHODMDU�ELRORJL��GDQ�

PHPEXDW�PDWHUL�WHQWDQJ�VLVWHP�HNVNUHVL�PDQXVLD�

PHQMDGL�OHELK�PHQDULN�XQWXN�GLSHODMDUL��+DO�LQL�

VHVXDL�GHQJDQ�DQDOLVLV�WHQWDQJ�PDQIDDW�$5�GDODP�

SHPEHODMDUDQ��\DQJ�VDODK�VDWXQ\D�DGDODK�PHQLQJ-

NDWNDQ�PRWLYDVL��3DUD�SHQJJXQD�$5�PHQMDGL�OHELK�

EHUKDVUDW��WHUWDULN��GDQ�WHUOLEDW�XWQXN�EHUKDGDSDQ�

GHQJDQ�WHNQRORJL�EDUX�GDQ�NRQWHQ�EHODMDU�PHQJD-

MDU�GLEDQGLQJNDQ�GHQJDQ�PHWRGH�QRQ�$5��1$5��

�'LHJPDQQ��et al���������������

0HUHND� MXJD�PHQ\DWDNDQ�EDKZD�DSOLNDVL�

$5�YHUVL�$QGURLG�XQWXN�VLVWHP�HNVNUHVL�PDQXVLD�

LQL�OD\DN�XQWXN�GLSDVDQJ�GL�smartphone�PHUHND��

GDQ�PDX�PHQJJXQDNDQQ\D�GL�smartphone�PHUH�

ND��*DPEDU������PHQXQMXNNDQ�DQWXVLDVPH�SDUD�

VLVZD�WHUKDGDS�DSOLNDVL�$5�YHUVL�$QGURLG�XQWXN�

VLVWHP� HNVNUHVL�PDQXVLD�� \DQJ�PHQDQGDNDQ�

EDKZD� DSOLNDVL� LQL�PHQDULN� GDQ�GDSDW� GLWHULPD�

ROHK�PHUHND�

0HQXUXW�PHUHND��JDPEDU��'�\DQJ�GLWDP�

SLONDQ�LQLODK�\DQJ�PHQMDGL�GD\D�WDULN�XWDPD�GDUL�

DSOLNDVL�$5�YHUVL�$QGURLG�NDUHQD�RUJDQ� VLVWHP�

HNVUHVL� \DQJ� VHODPD� LQL� GLWDPSLONDQ� GL� EXNX�

PHUXSDNDQ� JDPEDU� �'�'HQJDQ� WDPSLODQ� �'�

WDPSLODQ�RUJDQ�HNVNUHVL�PDQXVLD�PHQMDGL� OHELK�

UHSUHVHQWDWLI� EDJL�PHUHND�$5�\DQJ� WHODK�GLXML-

NDQ�ROHK�SHQHOLWL�ODLQ�PHQXQMXNNDQ�OHELK�EDQ\DN�

NHULQFLDQ��WHUXWDPD�GL�WHNVWXU�PRGHO��'LHJPDQQ��

et al�������������

7HUOHELK�ODJL��XQWXN�PHPXQFXONDQ�JDPEDU�

GDQ�DQLPDVL��'�LQL�WHNQRORJL�$5�PHQJJXQDNDQ�

FDUD�\DQJ�WLGDN�ELDVD�EDJL�PHUHND��\DNQL�PHQJ-

JXQDNDQ�PDUNHU��+DO�LQL�WHUELODQJ�EDUX�EDJL�SDUD�

VLVZD�XQWXN�GLJXQDNDQ�VHEDJDL�PHGLD�SHPEHOD-

MDUDQ�VHKLQJJD�DSOLNDVL�LQL�PDPSX�PHQLQJNDWNDQ�

PLQDW�PHUHND�GDODP�PHPSHODMDUL�VLVWHP�HNVUHVL�

PDQXVLD��GDQ�PHPEHULNDQ�VXDVDQD�EHODMDU�ELRORJL�

\DQJ�OHELK�PHQ\HQDQJNDQ�

6HGDQJNDQ�GDUL� VHJL� HIHNWLYLWDV�� UDWD�UDWD�

VLVZD� VHWXMX� EDKZD�PHGLD�$5� YHUVL�$QGURLG�

XQWXN� VLVWHP� HNVUHVL�PHPEDQWX�PHUHND� XQWXN�

PHPDKDPL� GDQ�PHQJLQJDW�PDWHUL� VLVWHP� HNV�

NUHVL�SDGD�PDQXVLD��PHPEXDW�SHODMDUDQ�ELRORJL�

OHELK�PXGDK�GLSDKDPL��PHPEDQWX�PHUHND�XQWXN�

PHQJLQJDW�PDWHUL� SHODMDUDQ�ELRORJL��PHPEDQWX�

PHUHND�XQWXN�EHODMDU�GHQJDQ�FDUD�PHUHND�VHQGLUL��

VHUWD�PHPEDQWX�PHUHND�GDODP�PHQJHPEDQJNDQ�

NUHDWLYLWDV�GDQ�LPDMLQDVL��+DO�LQL�NDUHQD�PDQIDDW�

ODLQ�$5�GDODP�SHPEHODMDUDQ� GDSDW�PHPEDQWX�

PHQLQJNDWNDQ�NRQVHQWUDVL� VLVZD��'LHJPDQQ��et 

al���������������

%DJL� JXUX�� GDODP�KDO� NHPDPSXDQ�XQWXN�

GLODNVDQDNDQ��PHUHND�PHQ\DWDNDQ�PHQ\DWDNDQ�

VHWXMX� EDKZD� DSOLNDVL�$5�YHUVL�$QGURLG� XQWXN�

VLVWHP�HNVNUHVL�PDQXVLD�LQL�VHVXDL�GHQJDQ�PDWHUL��

PXGDK�XQWXN�GLRSHUDVLNDQ��GDQ�PXGDK�GLSDKDPL�

'DODP�KDO�NHVLQDPEXQJDQ��SDUD�JXUX�PHQ\DWDNDQ�

VDQJDW�VHWXMX�EDKZD�SDUD�JXUX�GDSDW�PHQ\HVXDL-

NDQ�SHQJJXQDDQ�DSOLNDVL�$5�YHUVL�$QGURLG�XQWXN�

NRQVHS�VLVWHP�HNVUHVL�PDQXVLD�LQL�GHQJDQ�NHEXWX-

KDQ�GL�ODSDQJDQ��'DODP�KDO�NHEHUODQMXWDQ��DSOLNDVL�

LQL�ROHK�JXUX�GLQLODL�PHPLOLNL�NHEHUODQMXWDQ�\DQJ�

EDLN�XQWXN�GDSDW�GLJXQDNDQ�GDODP�SHPEHODMDUDQ�

ELRORJL�GDODP�EHEHUDSD�MDQJND�ZDNWX�NH�GHSDQ��

'DODP�KDO�SHQHULPDDQ�GDQ�NHPHQDULNDQ��PHGLD�

$5�LQL�GDSDW�GLWHULPD�GHQJDQ�EDLN�GDQ�PHQDULN�

XQWXN�GLJXQDNDQ�GDODP�SHPEHODMDUDQ�ELRORJL�

6HWHODK�PHQJJXQDNDQ� DSOLNDVL�$5�YHUVL�

$QGURLG�LQL��SDUD�JXUX�VHWXMX�EDKZD�PHGLD�WHUVH-

EXW� GDSDW�PHQMDGL� VROXVL� DOWHUQDWLI�PXOWLPHGLD�

SHPEHODMDUDQ�WHQWDQJ�VLVWHP�HNVNUHVL�SDGD�PD-

QXVLD��0HUHND� MXJD� VDQJDW� VHWXMX�EDKZD�PHGLD�

WHUVHEXW�PHPEDQWX�PHUHND�XQWXN�PHQJDMDUNDQ�

VLVZD� WHQWDQJ� VXE\HN� GDUL� SHQJDODPDQ� Q\DWD�

\DQJ�WLGDN�GDSDW�GLSHUROHK�VLVZD�VHFDUD�ODQJVXQJ��

+DO� LQL� GLNDUHQDNDQ� DSOLNDVL� LQL�PHQDPSLONDQ�

REMHN�YLUWXDO�JLQMDO�GDODP�EHQWXN��'�\DQJ�LQWHU-

DNWLI� VHDNDQ�DNDQ�PRGHO� WHUVHEXW� DGD� EHUVDPD�

PHUHND�VHFDUD�real-time���GLSDNDL�ODQJVXQJ�ROHK�

VLVZD��PHQXQMXNNDQ� EDJLDQ� \DQJ� OHELK� GHWDLO��

GDQ�SDNWLV��

'DODP�KDO� HIHNWLYLWDV�� DSOLNDVL�$5�YHUVL�

$QGURLG� LQL� VHFDUD� NHVHOXUXKDQ�PHPEHULNDQ�

GDPSDN� \DQJ� SRVLWLI� EDJL� JXUX��1DPXQ� UDWD�

UDWD�PHUHND�PHQ\DWDNDQ� UDJX� EDKZD� DSOLNDVL�
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LQL�PHPSHUPXGDK�GDQ�PHPEDQWX�PHUHND�GDODP�

PHQMHODVNDQ�SHODMDUDQ�VLVWHP�HNVNUHVL�SDGD�PD-

QXVLD�GL�NHODV��%HUGDVDUNDQ�VDUDQ�GDQ�PDVXNDQ�

\DQJ�GLEHULNDQ�SDGD�HYDOXDVL�VXPDWLI��SDUD�JXUX�

PHQJDWDNDQ�EDKZD�DNDQ�OHELK�EDLN�MLND�JXUX�MXJD�

GDSDW�PHQDPSLONDQ�REMHN�WHUVHEXW�GL�GHSDQ�NHODV�

PHQJJXQDNDQ�PHGLD�VHSHUWL�SUR\HNWRU��0HVNLSXQ�

GHPLNLDQ��VHFDUD�NHVHOXUXKDQ��DSOLNDVL�LQL�GLDNXL�

ROHK�PHUHND� GDSDW�PHPEDQWX� SDUD� JXUX� XQWXN�

PHQFDSDL�WXMXDQ�SHPEHODMDUDQ�GHQJDQ�EDLN�

$SOLNDVL�$5�YHUVL�$QGURLG� XQWXN� VLVWHP�

HNVNUHVL� LQL�� VHFDUD� XPXP�� WHODK�PHQXQMXNNDQ�

EDKZD�SHQHOLWLDQ�GDQ�LQRYDVL�GL�ELGDQJ�WHNQRORJL�

$5�GDODP�SHQGLGLNDQ�GL�,QGRQHVLD�EHUSRWHQVL�XQ-

WXN�WHUXV�GLNHPEDQJNDQ��EDLN�GDODP�KDO�SHQJHP-

EDQJDQ�GDQ�SHQ\HPSXUQDDQ�PHGLD�SHPEHODMDUDQ��

PDXSXQ� GDODP� KDO� HIHNWLYLWDV� SHGDJRJLVQ\D��

+DO�LQL�VHVXDL�GHQJDQ�,YDQRYD�GDQ�,YDQRY��\DQJ�

PHQ\HOLGLNL�PDQIDDW� WHNQRORJL�$5�SDGD� VHNWRU�

SHQGLGLNDQ�VHEDJDL�WHNQRORJL�\DQJ�PHQMDQMLNDQ�

GDQ�HIHNWLI�\DQJ�GDSDW�PHPEHULNDQ�SHPDKDPDQ�

\DQJ�OHELK�EDLN�WHQWDQJ�WHRUL�GDQ�IDNWD��,YDQRYD�

	�,YDQRY������������

Keterbatasan Media Augmented Reality Versi 

Android untuk Konsep Sistem Ekskresi Ma-

nusia

$SOLNDVL�augmented reality�YHUVL�$QGURLG�

XQWXN� VLVWHP� HNVNUHVL�PDQXVLD� LQL�PHPLOLNL�

PHPLOLNL�memory� VHEHVDU� �����0%�GDQ�PHQJ-

JXQDNDQ�memory�FXNXS�EHVDU�SDGD�handphone��

\DNQL�VHEHVDU�������0%��8QWXN�SHUDQJNDW�GHQJDQ�

¿WXU�\DQJ�PHPDGDL��KDO�LQL�WLGDN�PHQMDGL�PDVDODK�

EHVDU��1DPXQ�EDJL� SHUDQJNDW� GHQJDQ�NDSDVLWDV�

memory� \DQJ�NHFLO�� WHUGDSDW� EHEHUDSD� NHQGDOD�
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