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ABSTRAK

7HODK�GLODNXNDQ�PRGL¿NDVL�VLVWHP�SHQDQJNDS�JDPEDU�NHGDS�FDKD\D�\DQJ�GDSDW�PHQDPSLONDQ� ODQJVXQJ�

FLWUD�UDGLRJUDI�GLJLWDO�SDGD�OD\DU�PRQLWRU�3&�GDQ�PHQ\LPSDQ�¿OH�UDGLRJUDI�WHUVHEXW�VHKLQJJD�ELVD�GLWDPSLONDQ�

NHPEDOL��3HQHOLWLDQ�LQL�EHUWXMXDQ�PHPEDQJXQ�PRGHO�SURWRWLS�VLVWHP�SHQDQJNDS�JDPEDU�EHUEDVLV�NDPHUD�

GLJLWDO��VHKLQJJD�KDVLOQ\D�ELVD�GLSURVHV�OHELK�ODQMXW�PHQJJXQDNDQ�SHUDQJNDW�OXQDN�SHQJRODK�FLWUD�EHUEDVLV�

0DWODE��+DVLO�SHPRWUHWDQ�GHQJDQ�VLQDU�;�SDGD�EHQGD�XML�GDQ�YROXQWHHU��GLJXQDNDQ�XQWXN�PHQJXML�NHDMHJDQ�

KDVLO� UDGLRJUDI� WHUVHEXW�� GDQ� GLSHUROHK� SHUEDLNDQ� NRQWUDV� \DQJ� VLJQL¿NDQ�� GLWXQMXNNDQ� GHQJDQ� WDPSLODQ�

KLVWRJUDP�� QLODL� 06(� GDQ� 3615� \DQJ� VHVXDL�� $SOLNDVL� SHUDQJNDW� OXQDN� WHUVHEXW� GDODP� PHQJDQDOLVLV�

UDGLRJUDI�EHQGD�XML��NDNL��WDQJDQ�VHUWD�stepwedge�PHQXQMXNNDQ�MXJD�NHQDLNDQ�XNXUDQ�¿OH��NRQWUDV�UDGLRJUDI�

GDQ�UHVROXVL�FLWUD�\DQJ�PHQLQJNDW��+DVLO�LQL�PHQXQMXNNDQ�EDKZD�PRGHO�SHQDQJNDS�JDPEDU�\DQJ�GLOHQJNDSL�

GHQJDQ�SHUDQJNDW� OXQDN�EHUEDVLV�0DWODE�GDSDW�GLNHPEDQJNDQ�XQWXN�SHPHULNVDDQ�UDGLRJUD¿�GLJLWDO�\DQJ�

HIHNWLI��H¿VLHQ�GDQ�PHPSXQ\DL�QLODL�HNRQRPL�\DQJ�WLQJJL�

ABSTRACT

,W�KDV�EHHQ�PRGL¿HG�D�V\VWHP�RI� OLJKW�WLJKW� LPDJH�FDSWXULQJ�ZKLFK�FDQ�GLVSOD\�GLUHFWO\�GLJLWDO� UDGLRJUDSK�

LPDJH�RQ�WKH�PRQLWRU�VFUHHQ�RI�3&�DQG�VDYH�WKDW�UDGLRJUDSK�GLJLWDO�LPDJH�IRU�UH�GLVSOD\LQJ�LW��7KLV�UHVHDUFK�

DLPV�WR�EXLOG�D�SURWRW\SH�RI�GLJLWDO�FDPHUD�EDVHG�LPDJH�FDSWXULQJ��VR�WKDW�WKH�UHVXOW�FDQ�EH�SURFHVVHG�IXUWKHU�

XVLQJ�D�PDWKODE�EDVHG�LPDJH�SURFHVVLQJ�VRIWZDUH��7KH�LPDJLQJ�SURFHVV�XVLQJ�;�UD\�RQ�WKH�WHVW�PDWHULDOV�

DQG�YROXQWHHUV�DUH�XVHG�WR�LQYHVWLJDWH�LWV�LPDJH�FRQVLVWHQF\�DQG�¿QG�PRUH�FRQWUDVW�LPDJH��VKRZQ�RQ�WKH�

KLVWRJUDP��DSSURSULDWH�06(�DQG�3615�YDOXHV��7KH�DSSOLFDWLRQ�RI�WKLV�VRIWZDUH�IRU�DQDO\]LQJ�WHVW�PDWHULDOV��

IHHW��KDQGV�DQG�VWHSZGJH�VKRZHG�WKH�¿OH�VL]H�LQFUHDVH��UDGLRJUDSK�FRQVWUDVW��DQG�LPDJH�UHVROXWLRQ��7KLV�

UHVXOW�VKRZV�WKDW�D�PRGHO�RI�LPDJH�FDSWXULQJ�FRPSOHWHG�E\�VRIWZDUH�EDVHG�PDWKODE�FDQ�EH�GHYHORSHG�WR�

FKHFN�DQ�HIIHFWLYH��HI¿FLHQW�DQG�KDV�DQ�HFRQRPLF�YDOXH�GLJLWDO�UDGLRJUDSK\�WHVW�UHVXOW��

�������-XUXVDQ�)LVLND�)0,3$�811(6�6HPDUDQJ

Keywords: GLJLWDO�UDGLRJUDSK\��;�UD\��GLJLWDO�UDGLRJUDSK

*Alamat Korespondensi: 

.DPSXV�6HNDUDQ��*XQXQJSDWL��6HPDUDQJ�

(�PDLO��VXVLORVXPDUWR#JPDLO�FRP���)D[���������������

KWWS���MRXUQDO�XQQHV�DF�LG�QMX�LQGH[�SKS�MS¿

PHQJJXQDNDQ�¿OP�UDGLRJUD¿��8QWXN�PHQHQWX�Untuk menentu-

NDQ�KDVLO�GLDJQRVLV�¿OP�UDGLRJUDI�SDGD�VLVWHP�

UDGLRJUD¿� NRQYHQVLRQDO� EHUEDVLV� ¿OP� DQDORJ�

DGDODK� GHQJDQ� PHQJJXQDNDQ� lightbox. Hasil 

GLDJQRVWLN� EHUEDVLV� YLVXDO� LQL� VDQJDW� WHUJDQ-

WXQJ�SDGD�VXE\HNWLYLWDV�GRNWHU�GDQ�NHOHPDKDQ�

WHNQLV�NHWLND�SURVHV�SHQFHWDNDQ�¿OP�

PENDAHULUAN

Penelitian ini didasarkan atas modalitas 

UDGLRJUD¿�\DQJ�FHQGHUXQJ�EHUVLIDW�DQDORJ�GDQ�
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Output dari penelitian ini berupa modali-

WDV�VLVWHP�UDGLRJUD¿�NRQYHQVLRQDO�PRELOH�\DQJ�

GLPRGL¿NDVL� PHQMDGL� VLVWHP� UDGLRJUD¿� GLJLWDO�

PRELOH�� WDQSD� ¿OP�� \DQJ� KDVLOQ\D� GDSDW� GLOL-

KDW� ODQJVXQJ�PHODOXL� OD\DU�PRQLWRU� NRPSXWHU��

.HXQJJXODQ� ODLQQ\D� DGDODK� EDKZD� FLWUD� GLJL-

WDO� KDVLO� GDSDW� GLSURVHV� OHELK� ODQMXW��PLVDOQ\D�

GHQJDQ�WHNQLN�SHQJRODKDQ�FLWUD�(image proces-

sing, pattern recognition dan image archieving) 

�6XVLOR�GNN��������

6HVXQJJXKQ\D� XSD\D� UDQFDQJ�EDQJXQ�

GDQ� LQVWDODVL� LQL� GDSDW� VDMD�GLODNXNDQ�GHQJDQ�

FDUD�PHQJLPSRU�VLVWHP�GDQ�WHNQRORJLQ\D�GDUL�

OXDU�QHJHUL��1DPXQ��DQDOLVLV�NHOD\DNDQ� WHNQLV�

\DQJ�WHODK�GLODNXNDQ�30%,�PHQXQMXNNDQ�EDK�

ZD� VHEXDK� UDQFDQJ�EDQJXQ� VLVWHP� UDGLRJUD¿�

GLJLWDO�GDSDW�GLODNXNDQ�GHQJDQ�ELD\D�NRPSHWL-

WLI��'L�SDVDU�GRPHVWLN�GDSDW�GLWHPXNDQ�SURGXN�

GLDJQRVH�PHGLV�\DQJ�FHQGHUXQJ�GLSDVRN�SDGD�

“captive market´�\DQJ�FHQGHUXQJ�HNVNOXVLI��.H-

FHQGHUXQJDQ� LQL� PHPEXDW� SURGXN� WLGDN� VWDQ-

GDU�� PHQ\XOLWNDQ� PHNDQLVPH� MDPLQDQ� PXWX��

PHQ\XOLWNDQ� SURVHV� SHQLODLDQ� WHNQRORJL�� GDQ�

SRWHQVLDO� EHUPDVDODK� SDGD� DVSHN� SHUDZDWDQ�

dan perbaikan.

3HQHOLWLDQ� LQL� PHQJHPEDQJNDQ� VXDWX�

IRUPDW� WHNQRORJL� UDGLRJUD¿� GLJLWDO� PRELOH� XQ-

WXN� SHQFLWUDDQ� PHGLV� VHGHPLNLDQ� VHKLQJJD�

ELD\D� SHQJDGDDQ� SHUDODWDQ�� ELD\D� LQVWDODVL��

RSHUDVL��SHUDZDWDQ�GDQ�SHUEDLNDQ�GDSDW�OHELK�

WHUMDQJNDX�EDJL�VHEDJLDQ�EHVDU�UXPDK�VDNLW�GL�

,QGRQHVLD�� VHKLQJJD�PDVDODK� SHQJDGDDQ� SH-

UDODWDQ�WDN�EDQ\DN�PHPEHEDQL�DQJJDUDQ��

6LVWHP� 5DGLRJUD¿� 'LJLWDO� �5'�� \DQJ�

GLNHPEDQJNDQ� LQL� EHUXSD\D� PHQJJXQDNDQ�

NRPSRQHQ�NRPSRQHQ�JHQHULN�\DQJ�WHUVHGLD�GL�

SDVDU�GRPHVWLN�DWDX�UHJLRQDO��$)7$���%HEHUD-

SD�NRPSRQHQ�SHQWLQJ�VHSHUWL�;�UD\�JHQHUDWRU�

OHQJNDS�WHODK�GDSDW�GLEXDW�DWDXSXQ�GLUDNLW�ROHK�

%$7$1�EHUEDVLV�SDGD�NRPSRQHQ�\DQJ�GLSHUR-

leh di pasar primer (factory direct). Ini sejalan 

GHQJDQ� PDNVXG� SHPHULQWDK� XQWXN� PHQJX-

UDQJL�NHWHUJDQ�WXQJDQ�SURGXN�PHGLN�LPSRU�GDQ�

PHQGRURQJ� SHUNHPEDQJDQ� LQGXVWUL� SHUDODWDQ�

PHGLN�GDODP�QHJHUL��VHKLQJJD�GLNHOXDUNDQ�88�

1R����7DKXQ������WHQWDQJ�6LVWHP�1D�VLRQDO�,S-

WHN� \DQJ�PHZDMLENDQ� VLQHUJL� DQWDUD� OHPEDJD�

OLWEDQJ� SHPHULQWDK�� XQLYHUVLWDV�� VZDVWD�� GDQ�

SHQJJXQD��

6LVWHP�5'�PRELOH� VHEDJDL� VLVWHP� GLJL-

WDO�\DQJ�GLNHPEDQJNDQ�LQL�FHQGHUXQJ�PHQMDGL�

NHEXWXKDQ�� DSDELOD� VHMDN� DZDO� GLSUR\HNVLNDQ�

PHPLOLNL� ¿WXU� WHOHUDGLRORJL�� VHKLQJJD� FRFRN�

SXOD� XQWXN� SHQDQJDQ�PLWLJDVL� EHQFDQD�� 7HOH-

UDGLRORJL�GLSHUOXNDQ�XQWXN�PHQJDWDVL�PDVDODK�

NHWHUEDWDVDQ�DKOL�UDGLRORJL��PDVDODK�JHRJUD¿V�

�QHJDUD�NHSXODXDQ���GLVWULEXVL�GHPRJUD¿�\DQJ�

WLGDN�VHLPEDQJ�GDQ�ODLQQ\D��8QOXN�LWX��SHQHOL-

WLDQ�LQL�MXJD�DNDQ�PHQJDGRSVL�state of the art 

WHNQRORJL�LQIRUPDVL�GDWDEDVH�GDQ�PXOWLPHGLD�

METODE

Penelitian ini merupakan studi ekspe-

ULPHQ� GHQJDQ� UDQFDQJ�EDQJXQ� PRGHO� SURWRW-

\SH� V\VWHP� UDGLRJUD¿� GLJLWDO� PRELOH� EHUEDVLV�

intensifying screen. Studi eksperimen ini me-

UXSDNDQ� SHQHOLWLDQ� ODERUDWRULXP� GHQJDQ� VWX-

GL� SURVSHNWLI�� SHQHOLWLDQ� WHUDSDQ�� GDQ� EHUVLIDW�

GHVNULSWLI��3DGD�SHQHOLWLDQ�LQL�DNDQ�GLODQMXWNDQ�

GHQJDQ� HNVSHULPHQ� VXQJJXKDQ� �true experi-

ment��� GHQJDQ� PHQJJXQDNDQ� SDVLHQ� volun-

teer� \DQJ�VHEHOXPQ\D�VLVWHP� LQL�GLXML�GHQJDQ�

PHQJJXQDNDQ� SHQHWUDPHWHU�� phantom�� GDQ�

MLND� VXGDK� YDOLG� GDQ� UHOLDEOH� DNDQ� GLJXQDNDQ�

untuk uji sistem.   

Penelitian dipusatkan di Lab Fisika Med-

LN�811(6�6HPDUDQJ��VHEDJDL�KRVW�SHQHOLWLDQ��

GLPDQD�XQLW�XQLW�PRELOH�;�UD\� JHQHUDWRU�� � DX-

WRPDWLF� SURFHVVLQJ� ¿OP�� EDG� UDGLRJUDSK\�� UX-

DQJ�WLPEDO�VXGDK�WHUSDVDQJ�PHPEHQWXN�VXDWX�

VLVWHP� 5DGLRJUD¿� .RQYHQVLRQDO� �5.�� 0RELOH��

1DPXQ�VLVWHP�LQL�PDVLK�EDUX�VDPD�VHNDOL��VLV-

WHP�LQL�EDUX�GDODP�WDUDI�VHNHGDU�ELVD�PHQJHOX-

DUNDQ�VLQDU�;��EHOXP�SHUQDK�GLODNXNDQ�XML�NH-

ERFRUDQ� WDEXQJ��XML� NHERFRUDQ� UXDQJ�SURWHNVL�

UDGLDVL��GDQ�XML�XML�ODLQQ\D��2OHK�NDUHQD�LWX�VH-

EHOXP� GLJXQDNDQ� VHFDUD� EHQDU� PDND� VLVWHP�

5.�PRELOH� LQL� SHUOX� GLXML� GHQJDQ� XML� VWDQGDUG�

VHVXDL�SHUV\DUDWDQ�NHQGDOL�PXWX�UDGLRJUD¿�GLJ-

nostik di Lab Fisika Medik. 

0RGL¿NDVL�VLVWHP�5.�PRELOH�PHQMDGL�VLV-

WHP�5'�PRELOH�SHUOX�XQLW�XQLW� WDPEDKDQ�\DLWX�

XQLW�SHQDQJNDS�JDPEDU�9&��UDQJNDLDQ�LQWHUID-

FH�SDGD�NRPSXWHU�3&��SHQJRODK�FLWUD�EHVHUWD�

VRIWZDUH� DSOLNDVL�� 5HNRQVWUXNVL� XQLW� WHUVHEXW�

GLODNXNDQ�SDGD�EHQJNHO�ZRUNVKRS�:/)�)LVLND�

811(6��3HPEXDWDQ�XQLW�SURWHNVL� UDGLDVL�PR-

ELOH�MXJD�GLODNXNDQ�GL�EHQJNHO�:/)�)LVLND��VH-

GDQJ�SHPEXDWDQ�XQLW�WHOHUDGLRORJL�GLODNXNDQ�GL�

/DE�,QVWUXPHQWDVL�(OHNWURQLND�811(6��NDUHQD�

VLIDW� UDQJNDLDQ� PHQJDQGXQJ� EDQ\DN� NRPSR-

nen elektronika.

Ketika proposal penelitian ini diajukan 

NRPSRQHQ� XWDPD� \DQJ� DNDQ� PHQMDGL� NXQFL�

DZDO� UHDOLVDVL� SHQJHPEDQJDQ� WHNQRORJL� 5'�

PRELOH� DGDODK� XQLW� JHQHUDWRU� VLQDU�;� PRELOH�

GDQ� WDEXQJ� VLQDU�;� \DQJ� WHUSDVDQJ� GDODP�

VDWX� SDNHW� \DQJ� PHPSXQ\DL� URGD� VHKLQJJD�

PXGDK�GLSLQGDK��VXGDK� WHUSDVDQJ�QDPXQ�VH-

FDUD� IXQJVLRQDO� EHOXP�GLXML� GHQJDQ� SHUDODWDQ�

NHQGDOL�PXWX��)DVLOLWDV�WDPEDKDQ�ODLQQ\D�\DQJ�
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perlu diadakan adalah PC� GHQJDQ� VHEXDK�

SHQDQJNDS� JDPEDU� VC� DWDX� NDPHUD� GLJLWDO�

'6/5� NRPHUVLDO� GHQJDQ� FLWUD� UHVROXVL� WLQJJL��

\DQJ�GDSDW�GLNHPEDQJNDQ�PHQMDGL�FLWUD�UHVR-

OXVL�\DQJ�OHELK�EDLN�

3HUDODWDQ� SHQHOLWLDQ� LWX� WHODK� WHUSDVDQJ�

GDQ�VHFDUD�WHNQLV�GDSDW�VHFDUD�DPDQ�GLRSHUD-

VLNDQ��PDND� SHQHOLWLDQ� LQL�PDVLK�PHPHUOXNDQ�

EDKDQ�EDKDQ�VHEDJDL�EHULNXW��2E\HN�SKDQWRP�

WKRUD[�\DQJ�WHUEXDW�GDUL�ZD[�GDQ�WXODQJ�VDSL��

chest X-ray phantom�� skull X-ray phantom��

RE\HN�KD\DWL�UHDO��NHOLQFL��\DQJ�GLJXQDNDQ�XQ-

tuk merepresentasikan tubuh manusia.

6HFDUD� VNHPDWLV�� UDQFDQJ� EDQJXQ� VLV-

WHP�5DGLRJUD¿�'LJLWDO�\DQJ�GLVXVXQ�GLOXNLVNDQ�

VHSHUWL�GHQJDQ�GLDJUDPDOLU�*DPEDU����'LDJUDP�

DOLU� PHQMHODVNDQ� WHQWDQJ� VLVWHP� 5DGLRJUD¿�

.RQYHQVLRQDO� �5.�� \DQJ� DNDQ� GLPRGL¿NDVL�

PHQMDGL�VLVWHP�5DGLRJUD¿�'LJLWDO��5'��EHUEDVLV�

Intensifying Screen� GHQJDQ� PRGH� 5DGLRJUD¿�

VHEDJDL�VXDWX�XQLW�SHQFLWUDDQ�VHSHUWL�\DQJ�DGD�

GL� UXPDK�VDNLW��8SD\D�PRGL¿NDVL�\DQJ�GLODNX-

NDQ�GDODP�SHQHOLWLDQ�LQL��'HQJDQ�PHPEDQJXQ�

WDEXQJ�NHGDS�FDKD\D��light tight tube) dibela-

NDQJ� LQWHQVLI\LQJ� VFUHHQ�PDND� ED\DQJDQ� RE�

\HN� ELVD� GLWDQJNDS� ROHK� NDPHUD�'6/5 untuk 

GLWDPSLONDQ�SDGD�OD\DU�PRQLWRU�3&��UDGLRJUDI���

VHKLQJJD� SHPURVHVDQ� ¿OP� UDGLRJUD¿� NRQYHQ-

VLRQDO� WLGDN�GLSHUOXNDQ� ODJL��&DUD�NHUMD�VLVWHP�

5'�GDSDW�GLMHODVDQ�EHULNXW�

Gambar 1�� 'LDJUDP� DOLU� 6LVWHP� 3HQFLWUDDQ�

5DGLRJUD¿�'LJLWDO�PRGL¿NDVL�GDUL�6LVWHP�5DGLR-

JUD¿�.RQYHQVLRQDO

3HUWDPD��SHPEXDWDQ�WDEXQJ�ER[�NHGDS�

FDKD\D�EHUEDVLV�intensifying screen��EHUIXQJVL�

XQWXN�PHQJXEDK�VLQDU�;�PHQMDGL�VLQDU�WDPSDN�

VHKLQJJD�ED\DQJDQ�\DQJ�WHUEHQWXN�GDUL�RE\HN�

GDSDW�GLWDQJNDS�ROHK�NDPHUD�'6/5��.HJLDWDQ�

tahap ini dilakukan di Lab Fisika Instrumentasi 

)0,3$�811(6�6HPDUDQJ��

.HGXD�� VHWLQJ� XQLW� SHQDQJNDS� JDPEDU�

9&�DWDX�NDPHUD�'6/5��NRPSXWHU�PC bersama 

software�SHQDQJNDS�JDPEDU��

.HWLJD� GLODNXNDQ� LQVWDODVL� SURWHNVL� UD-

GLDVL�XQWXN�PHQXQMDQJ�NHDPDQDQ�UDGLDVL�EDJL�

pelaksana inspeksi. Proteksi ini berupa suatu 

UXDQJ�WLPEDO�GHQJDQ�NHWHEDODQ�����PP��EHUX-

NXUDQ���[���PHWHU�SHUVHJL��GDQ�WLQJJL�����PHWHU�

Seluruh proses eksperimen dilakukan di 

ODERUDWRULXP�)LVLND�0HGLN�PHODOXL�SHQJXNXUDQ�

GDQ� SHQJDPDWDQ� YLVXDO� VHFDUD� ODQJVXQJ� WHU-

KDGDS� NLQHUMD� VLVWHP� \DQJ� GLEDQJXQ�� 3URVHV�

DNXLVLVL� FLWUD� DNDQ� GLODNXNDQ� PHQJJXQDNDQ�

SHUDQJNDW� OXQDN� EHUEDVLV� Matlab bersama 

NDPHUD� '6/5� SHQDQJNDS� JDPEDU� GDQ� 3&��

3URVHV�DNXVLVL�LQL�VHFDUD�SULQVLS�PHQJJXQDNDQ�

PRGH�UDGLRJUD¿�QDPXQ�GLDNXLVLVL�GDODP�ZDNWX�

PRGH�UDGLRJUD¿��VHKLQJJD�GLGDSDWNDQ�VHEXDK�

JDPEDU�XQWXN�VHNDOL�SDSDUDQ�SDGD�RE\HN�\DQJ�

VDPD�SDGD�SRVLVL�\DQJ�VDPD�

%HUEDJDL�RE\HN�SKDQWRP�GLXMLNDQ�XQWXN�

PHQJHWDKXL�NLQHUMD�VLVWHP��8QWXN�VHWLDS�SKDQ-

WRP� DNDQ� GLNDML� NXDOLWDV� FLWUD� \DQJ� GLKDVLONDQ�

VHEDJDL� IXQJVL� WHJDQJDQ� N9� GDQ� DUXV� ZDNWX�

mAs. 

6XDWX� FLWUD� ;�UD\� GLDJQRVWLN� GLSHUROHK�

NHWLND� VLQDU�;� GLDNWLINDQ� GDQ� GLELDUNDQ� PH-

PDSDUL� RE\HN� �WXEXK� SKDQWRP�� VHGHPLNLDQ�

VHKLQJJD�VHEXDK�FLWUD�WHUEHQWXN�SDGD�Intensi-

fying Screen�SDGD� WDEXQJ�NHGDS�FDKD\D��6H-

EXDK�FLWUD�GLDJQRVWLN�WXEXK�SKDQWRP�GLSHUROHK�

PHODOXL� SURVHV� GLJLWLVDVL� FLWUD� UDGLRJUDI� \DQJ�

GLWDQJNDS� ROHK� NDPHUD� '6/5� GDODP� WDEXQJ�

NHGDS�FDKD\D�PHODOXL�SHUDQJNDW�NDPHUD�\DQJ�

WHUSURJUDP� &LWUD� KDVLO� GLJLWLVDVL� LQL� ODQJVXQJ�

GDSDW�WHUVLPSDQ�DWDX�WHUYLVXDOLVDVLNDQ�GL�OD\DU�

PRQLWRU� NDPHUD�� &LWUD� GLJLWDO� WHUVHEXW� NHPX-

GLDQ�GLVLPSDQ�GDODP�PHPRUL�SHQ\LPSDQ�SDGD�

PC� VHEDJDL� ¿OH� FLWUD� UDGLRJUDI� GLJLWDO�� 'DODP�

SHQHOLWLDQ�LQL��VHWLDS�FLWUD�UDGLRJUDI�GLJLWDO�\DQJ�

GLSHUROHK�GLOHQJNDSL�GHQJDQ�¿WXU�WDPEDKDQ�LQ-

IRUPDVL� UHNDP� PHGLV� DWDX� GDWDEDVH� ODLQQ\D��

XQWXN�NHSHUOXDQ�LGHQWL¿NDVL�

8QWXN� PHQMDJD� YDOLGLWDV� FLWUD� GDQ� GD-

WD�GDWD� \DQJ�PHQ\HUWDL� FLWUD� SURVHV� GLJLWLVDVL�

GLUDQFDQJ�XQWXN�GLODNXNDQ�ROHK�VHRUDQJ�RSHUD-

WRU�DWDX�UDGLRJUDIHU��6HODQMXWQ\D��VHWHODK�FLWUD�

GLSHUROHK�GDQ�GLVLPSDQ�GL� GDODP�VHUYHU�� FLWUD�

dapat diakses untuk dianalisis. Luaran adalah 

EHUEHQWXN� ODSRUDQ� FLWUD� UDGLRJUDI�� \DQJ�GDSDW�

GLWDPEDKNDQ�SDGD�¿OH�FLWUD�GLJLWDO�

&LWUD� GLJLWDO� \DQJ� WHUVLPSDQ� GL� VHUYHU�

GDSDW�GLDNVHV��GLHNVSORUDVL� GDQ�GLRODK�PHQJ-

JXQDNDQ�SHUDQJNDW� OXQDN�SHQJRODK�FLWUD�\DQJ�

GLNHPEDQJNDQ� GDQ� GLLQWHJUDVLNDQ� EHUEDVLV�

Matlab. 6HEXDK� SURJUDP� DSOLNDVL� NRPSXWHU�

DNDQ�GLEXDW�NKXVXV�XQWXN�SDUD� UDGLRORJ�JXQD�

PHPEDQWX� PHODNXNDQ� SURVHV� SHQFLWUDDQ�

PHGLV�� 'LKDUDSNDQ� GHQJDQ� 0DWODE� WHUVHEXW�

GLOHQJNDSL�GHQJDQ�¿WXU�¿WXU�LPDJH�SURFHVVLQJ��

SHQFHWDNDQ�GDQ�SHQ\LPSDQDQ�
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1DPXQ��VHEHOXP�VLVWHP�UDGLRJUD¿�GLJLWDO�

LQL�GDSDW�GLJXQDNDQ�XQWXN�NHSHUOXDQ�SHQFLWUD-

DQ�PHGLV�� NHSDGD� VLVWHUQ� UDGLRJUD¿� GLJLWDO� LWX�

SHUOX�GLODNXNDQ�XML�NLQHUMD�GDQ�YDOLGLWDV�VLVWHP��

8QWXN�LWX��DNDQ�GLODNXNDQ�SHQJXMLDQ�NLQHUMD�WHU-

KDGDS�VLVWHP�SHPEDQJNLW�VLQDU�;��SDSDUDQ�UD-

GLDVL��XQLIRUPLWDV�EHUNDV�UDGLDVL��GDQ�OLQHDULWDV�

N9�P$V��.LQHUMD� SHQFLWUDDQ�GLJLWDO� DNDQ�GLNDML�

EHUGDVDUNDQ� UHVROXVL� GLQDPLN�� UHVROXVL� UXDQJ��

NRQWUDV��NHFHUDKDQ�GDQ�NHWDMDPDQ�FLWUD�

8ML�YDOLGLWDV�GLODNXNDQ�EHUEDVLV�SDGD�NH-

WHQWXDQ�NHWHQWXDQ�VSHVL¿NDVL�PHGLV�PLQLPXP��

PLVDOQ\D�UHVROXVL�UXDQJ��GRVLV�SDSDUDQ�UDGLDVL��

GDQ�KDVLO�GHQJDQ�FLWUD�SKDQWRP��

� /XDUDQQ\D� DGDODK�� PRGHO� SURWRW\SH�

VLVWHP� SHQFLWUDDQ� UDGLRJUD¿� GLJLWDO�� FLWUD� UD-

GLRJUDI�stepwedge��FLWUD�KHZDQ�XML�DWDX�volun-

teer��GDQ�DNKLUQ\D�UHNRPHQGDVL�XQWXN�DSOLNDVL�

PHGLV�� 6HGDQJ� LQGLNDWRU� OXDUDQ� \DQJ� WHUXNXU�

DGDODK��N9��P$V��UHVROXVL�FLWUD�GDQ�NRQWUDV�FL-

tra.

HASIL DAN PEMBAHASAN

Rancang Bangun Sistem RD Berbasis Ka-

mera Digital

� 3ULQVLS� NHUMD� VLVWHP� 5'� LQL� DGDODK�

PHPDQIDDWNDQ� VLQDU�;� �VLQDU� WDN� WDPSDN��

\DQJ� ELVD� PHQHPEXV� RE\HN� GDQ� NHPXGLDQ�

PHQHUMDQJ� intensifying screen� �,6��\DQJ�SHND�

WHUKDGDS� WHUSDDQ� VLQDU�;�� 3HQGDUDQ� SDGD� ,6�

NDUHQD� WHUSDDQ� VLQDU�;� \DQJ� PHUXSDNDQ� VL-

nar tampak (visual light�� WHUVHEXW�� NHPXGLDQ�

GLSRWUHW�ROHK�NDPHUD�GLJLWDO�NKXVXV�\DQJ�ELVD�

PHPRWUHW�FLWUD�SDGD�FDKD\D�PLQLP�GDQ�UHVROX-

VL�WLQJJL��

 Untuk merealisir model prototip sistem 

5'�EHUEDVLV�NDPHUD�GLJLWDO� \DQJ� WHODK�GLEXDW�

PHPXDW�DODW�DODW�\DQJ�KDUXV� WHUSDVDQJ��\DLWX�

NDPHUD�'6/5�'��6��NDFD�3E��WLPEDO��GHQJDQ�

WHEDO� �� FP�� OD\DU� SHQGDU� EHUXSD� ,QWHQVLI\LQJ�

VFUHHQ�� VHUWD� WDEXQJ� NHGDS� FDKD\D� �*DPEDU�

����)XQJVL�DODW�DWDX�XQLW�WHUVHEXW�DGDODK�

Gambar 2��5DQFDQJ�EDQJXQ�VLVWHP�5'�EHUED-

VLV�NDPHUD�GLJLWDO�

;�UD\� JHQHUDWRU�� XQWXN� PHPEDQJNLWNDQ�

VLQDU�;��VLQDU�WDN�WDPSDN��

;�UD\� EHDP�� PHPDSDUL� VLQDU�;� SDGD�

RE\HN�\DQJ�GLDUDKNDQ�ROHK�FROLPDWRU��VHKLQJJD�

PXQFXO� JDPEDUDQ� SDGD� ,6� NDUHQD� LQWHQVLWDV�

VLQDU�;� \DQJ� VDPSDL� NH� ,6� WHUVHEXW� WLGDN�KR-

PRJHQ�

,6��PHQJXEDK�VLQDU�;PHQMDGL�VLQDU�WDP-

SDN��VHKLQJJD�JDPSDUDQ�SDGD�,6�ELVD�GLSRWUHW�

ROHK� NDPHUD�GLJLWDO��6LIDW� ,6�DGDODK�SHND� WHU-

JDGDS�VLQDU�;��SHQGDUDQ�,6�VHEDQGLQJ�GHQJDQ�

LQWHQVLWDV�VLQDU�;�\DQJ�PHQHUSDQ\D�

.DFD� WLPEDO�� PHPEHQGXQJ� WHUSDDQ� VL-

QDU�;�WHUKDGDS�FDPHUD��GDQ�PHQHUXVNDQ�VLQDU�

WDPSDN��VHKLQJJD�JDPEDUDQ�\DQJ�EHUXSD�SHQ-

GDUDQ�SDGD�,6�ELVD�GLSRWUHW�GHQJDQ�DPDQ�

.DPHUD�GLJLWDO��PHQDQJNDS�DWDX�PHPRW-

UHW� JDPEDU� \DQJ� WHUEHQWXN� SDGD� ,6�� GLPDQD�

JDPEDU� WHUVHEXW� EHUFDKD\D� PLQLP�� 8QWXN� LWX�

SHUOX�NDPHUD�NKXVXV�\DQJ�ELVD�PHPRWUHW�GD-

ODP� NHUHPDQJDQ� GDQ� UHVROXVL� WLQJJL�� .DPHUD�

\DQJ�PHPHQXKL�SHUV\DUDWDQ�LWX�DGDODK�NDPHUD�

'6/5�

Radiograf Stepwedge Al

6WHSZHGJH�GHQJDQ�EDKDQ�$O�GHQJDQ����

VWHS�� WHEDO� VHWLDS� VWHS���PP�GLMDGLNDQ�RE\HN�

SDSDUDQ� VLQDU�;�� 3URWRWLS� PRGHO� VLVWHP� 5'�

PHQJJXQDNDQ� intensifying screen dan berba-

VLV� FDPHUD�'6/5�GLJXQDNDQ� XQWXN�PHPRWUHW�

RE\HN� WHUVHEXW�� KDVLOQ\D�EHUXSD� ¿OH� UDGLRJUDI�

GLJLWDO�\DQJ�ELVD�GLVLPSDQ�GDQ�GLSDQJJLO�NHP-

EDOL� PHQJJXQDNDQ� 3&�� $GDSXQ� SDUDPHWHU�

pemotretan adalah sbb.: 

)DNWRU�HNVSRVL�XQWXN�VLVWHP�5.�EHUWXUXW�

WXUXW�DGDODK�����N9�����P$�GDQ������V��

6HWWLQJ� NDPHUD� '6/5� DGDODK�� shutter 

speed� ������V��aperthur� �)����,62� ���������

+DVLO� ¿OH� UDGLRJUDI� GHQJDQ� VSHVL¿NDVL�

W\SH��GLPHQVLRQV��VL]H�EHUWXUXW�WXUXW��-3(*�,P-

DJH������[�����������0%�

)LOH� UDGLRJUDI� VHFDUD� YLVXDO� ODQJVXQJ�

GLREVHUYDVL� GHQJDQ� light box�� WHUOLKDW� EDKZD�

����� VWHS� ELVD� WHUDPDWL�� VHGDQJNDQ� GHQJDQ�

PHQJJXQDNDQ� DQJND�DQJND� gray scale� �VRIW-

ZDUH� EHUEDVLV� 0DWODE�� ELVD� WHUEHGDNDQ� VDP-

SDL� ������ VWHS� �OLKDW�*DPEDU� ����'DUL� ULVHW� LQL�

WHUOLKDW� EDKZD�GHQJDQ�PHQJJXQDNDQ� FDPHUD�

'6/5�WHUMDGL�SHQLQJNDWDQ�\DQJ�EHUDUWL�GLEDQG-

LQJNDQ�GHQJDQ�VLVWHP�5'�PHQJJXQDNDQ�FDP-

HUD�&&79�SDGD�ULVHW�VHEHOXPQ\D��6XVLOR�GNN���

������� ,QL� VHMDODQ� GHQJDQ� -LDQJ� HW� DO� ��������

PHODSRUNDQ� WHQWDQJ� GLDJQRVLV� EHUEDQWXDQ�

NRPSXWHU�PHQXQMXNNDQ�SRWHQVL�PHQLQJNDWNDQ�

DNXUDVL� GLDJQRVLV�� MXJD� PHPSXQ\DL� SRWHQVL�

XQWXN� PHQJXUDQJL� YDULDELOLWDV� DQWDU� UDGLRORJ�



Jurnal Pendidikan Fisika Indonesia 10 (2014) 66-7470

GDODP�PHQDIVLUNDQ�FLWUD��

Gambar 3�� 5DGLRJUDI� VWHSZHGJH� KDVLO�

SHPRWUHWDQ�PHQJJXQDNDQ�VLVWHP�5'

Program pengolah citra berbasis Matlab

 Matlab (Matrix Laboratory) merupakan 

VDODK� VDWX� EDKDVD� SHPURJUDPDQ� \DQJ� VHND�

OLJXV� ELVD� VHEDJDL� DODW� YLVXDOLVDVL�� VHKLQJJD�

ELVD�GLJXQDNDQ�ROHK�SURJUDPPHU�\DQJ�PHQJ-

KHQGDNL�NHSUDNWLVDQ�GDODP�PHPEXDW�SURJUDP��

8QWXN�NRPSXWDVL�GDQ�YLVXDOLVDVL�SURJUDP�0DW-

ODE�PHPSXQ\DL� IDVLOLWDV� \DQJ� GLNHQDO� GHQJDQ�

QDPD�*8,��Graphics User Interface���VHKLQJJD�

user mudah menjalankan suatu aplikasi pro-

JUDP�UDGLRJUD¿�GLJLWDO�

8QWXN�PHQJHWDKXL�SURJUDP�SHQJRODKDQ�

FLWUD�PHQJJXQDNDQ�0DWODE�GDSDW�GLJDPEDUNDQ�

PHODOXL� GLDJUDP� DOLU� \DQJ� GLWXQMXNNDQ� SDGD�

*DPEDU� ��� VHGDQJ� OLVWLQJ� SURJUDP� SHQJROD-

KDQ�FLWUD�UDGLRJUDI�GLJLWDO�GLEXDW�GHQJDQ�SHP-

URJUDPDQ�*8,�GDUL�0DWODE�

Gambar 4�� 'LDJUDP� DOLU� SHQJRODKDQ� FLWUD� UD-

GLRJUDI�GLJLWDO�

'HQJDQ� SHPURJUDPDQ�*8,� GDUL�0DWODE�

LQL� GDSDW� GLJXQDNDQ� XQWXN� SHUEDLNDQ� NRQWUDV�

FLWUD� UDGLRJUDI� GLJLWDO� VHUWD� VHNDOLJXV�PHQJKL-

WXQJ�GDQ�PHQDPSLONDQ�KLVWRJUDP��06(��Mean 

square error��GDQ�3615��Peak signal to noise 

ratio���7DPSLODQ�FLWUD�DVOL� GDUL� SDSDUDQ�RE\HN��

Gambar 5��7DPSLODQ�FLWUD�DVOL�GDQ�KDVLO��KLVWRJUDP��06(�GDQ�3615�
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FLWUD�\DQJ�PHQJDODPL�SHUEDLNDQ�NRQWUDV��KLVWR-

JUDP�GDQ�QLODL�SDUDPHWHUQ\D�GLWXQMXNNDQ�SDGD�

*DPEDU����

*DPEDU� �� WHUOLKDW� VHFDUD� YLVXDO� WHUMDGL�

SHUEDLNDQ� NRQWUDV�� GHQJDQ� PHPEDQGLQJNDQ�

DQWDUD�FLWUD�DVOL� �original image��GDQ�FLWUD�KD-

sil perbaikan kontras (result���-XJD�ELVD�GLOLKDW�

SDGD� NHGXD�KLVWRJUDP�GLEDZDKQ\D�� VHUWD� VH-

FDUD�NXDQWLWDWLI�WHUWHUD�QLODL�06(� ���������GDQ�

3615� ���������\DQJ�PHQXQMXNNDQ�SHUEDLNDQ�

\DQJ�EHUDUWL�

'HWDLO� UDGLRJUDI� GDSDW� MXJD� GLWXQMXNNDQ�

GHQJDQ� VHUDW�VHUDW� \DQJ� WDPSDN� SDGD� FLWUD�

\DQJ� GLDPDWL� �region of interest – ROI��� VH-

GDQJ� UHVROXVL� FLWUD� GDSDW� GLWXQMXNNDQ� GHQJDQ�

PHQHQWXNDQ� 52,� WHUWHQWX� �crop) kemudian di 

SHUEHVDU��]RRP��VDPSDL�OXDVDQ�WHUWHQWX��WHWDSL�

FLWUD�WHWDS�WLGDN�SHFDK��*DPEDU���GDQ�*DPEDU�

���� ,QL�PHQXQMXNNDQ�EDKZD�¿OH�FLWUD� UDGLRJUDI�

UHVROXVL�\DQJ�FXNXS�WLQJJL��EDQGLQJNDQ�GHQJDQ�

KDVLO�UDGLRJUDI�VHEHOXPQ\D��6XVLOR�GNN�������

Uji coba sistem sebagai metal detec-

tor. 

0RGHO�VLVWHP�5'�LQL� MXJD�GDSDW�GLFRED-

NDQ�XQWXN�NHSHUOXDQ�ODLQ��SDGD�NDVXV�LQL�GLFRED�

VHEDJDL�metal detector��GHWLNVL�ORJDP�ERP��GD-

ODP�WDV�\DQJ�WHUWXWXS�EHULVL�WRRO�VHW�HOHNWURQLN��

$GDSXQ� IDNWRU� HNVSRVH� SDGD� VLVWHP�5.� VDDW�

LWX�DGDODK�����N9�����P$������V�� VHGDQJ�VHW-

WLQJ�NDPHUD�'6/5�\DQJ�VHVXDL�DGDODK���VKXWWHU�

VSHHG� ������V��)� �����GDQ�,62� ���������+DVLO�

Gambar 6��&LWUD�UDGLRJUDI�NDNL�YROXQWHHU

Gambar 7��&LWUD�UDGLRJUDI�NDNL�YROXQWHHU�\DQJ�GLcrop dan di besarkan.
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HNVSRVH� GHQJDQ� VLQDU�;� GLWXQMXNNDQ� VHEDJDL�

¿OH�UDGLRJUDI�\DQJ�ELVD�GLVLPSDQ�GDQ�GLWDPSLO-

NDQ�NHPEDOL�VHSHUWL�SDGD�*DPEDU����

Uji banding dengan studi lain.

%HUGDVDUNDQ�VWXGL�¿OH�UDGLRJUDI�WHUKDGDS�

ULVHW�VHEHOXPQ\D�GLGDSDW�UDQJNXPDQ�SHUEDQG-

LQJDQ� VHSHUWL� GLWXQMXNNDQ� SDGD� 7DEHO� ��� 'DUL�

NHWLJD� VWXGL� WHUVHEXW�� VLVWHP�5'������ EHUED-

VLV�NDPHUD�'6/5�SDOLQJ�H¿VLHQ�GDQ�HNRQRPLV��

VHKLQJJD� PHPSXQ\DL� SRWHQVL� XQWXN� GLNHP-

EDQJNDQ��,QL�VHMDODQ�GHQJDQ�PDNVXG�SHPHULQ�,QL�VHMDODQ�GHQJDQ�PDNVXG�SHPHULQ-

WDK�XQWXN�PHQJXUDQJL�NHWHUJDQ�WXQJDQ�SURGXN�

PHGLN� LPSRU� GDQ� PHQGRURQJ� SHUNHPEDQJDQ�

LQGXVWUL�SHUDODWDQ�PHGLN�GDODP�QHJHUL��88�1R�

18 Tahun 2002).

PENUTUP

0HODOXL�VWXGL�LQL�GDSDW�GLWXQMXNNDQ�EDKZD�

SURVHV�GLJLWDOLVDVL�FLWUD�UDGLRJUD¿�PHQJJXQDN-

an intensifying screen�EHUEDVLV�NDPHUD�GLJLWDO�

GDSDW�PHQHQWXNDQ�NDUDNWHULVLN�VLVWHP�5'��GDQ�

GDSDW� PHQJKDVLONDQ� FLWUD� WXODQJ� WDQJDQ� GHQ-

JDQ�NRQWUDV��GHWDLO�\DQJ�PHQLQJNDW�VHUWD� UHV-

ROXVL�WLQJJL�

%HUGDVDUNDQ� ULVHW� LQL� SXOD� GLSHUROHK�

SHPDKDPDQ� EDKZD� SURVHV� GLJLWLVDVL� GDSDW�

GLODNXNDQ� GHQJDQ� NRPSRQHQ� \DQJ� WHUVHGLD�

dan mudah diperoleh di pasar domestik. Ha-

VLO� SHQHOLWLDQ� LQL� GDSDW� GLJXQDNDQ� VHEDJDL�

ODQGDVDQ� UHNRPHQGDVL� XQWXN� PHQLQJNDWNDQ�

NLQHUMD� IDVLOLWDV� UDGLRJUD¿� PHQJJXQDNDQ� in-

stensifying screen�EHUDVLV�NDPHUD�GLJLWDO�'6/5�

Gambar 8��0RGHO�VLVWHP�5'�VHEDJDL�metal detector�XQWXN�PHQGHWHNVL� ORJDP�GL�GDODP�NRSHU�

tertutup.

Tabel 1. 3HUEDQGLQJDQ�VWXGL�¿OH�UDGLRJUDI�XQWXN�5'�������&5�.RGDN�GL�56'.�GDQ�5'�����

6WXG\ 5'������ &5�GL�56'. 5'������

Dimension ���[���� ����[����� ����[�����

6L]H� ����[�0%� �����0%� �����0%�

7\SH� %LWPDS�LPDJH� 'LFRP� -3(*�LPDJH�

6HQVRU�UDGLRJUDI &&'�&DPHUD ,PDJH�SODWH� '6/5�&DPHUD

%LD\D� 7HUMDQJNDX 6DQJDW�PDKDO� 7HUMDQJNDX�

&DWDWDQ�

&5�GL�56'.��VLVWHP�&RPSXWHG�5DGLRJUDSK\�GL�5XPDK�6DNLW�'U�.DULDGL�6HPDUDQJ��

6L]H��PHPRU\���XQWXN�5'������MDXK�OHELK�EHVDU�GLEDQGLQJ�5'�������WHWDSL�PDVLK�GLEDZDK�&5��

NDUHQD�W\SH�¿OH�XQWXN�&5�DGDODK�',&20�GDQ�¿OH�'5�DGDODK�-3(*�GLPDQD�PHWRGH�NRPSUHVL�FLWUD�

tersebut berbeda.
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\DQJ�PDPSX� GLDGDNDQ� ROHK�56�'DHUDK� DWDX�

Puskesmas di Indonesia sebelum mempertim-

EDQJNDQ� XQWXN� PHODNXNDQ� LQYHVWDVL� EHUXSD�

SHQJDGDDQ� VLVWHP� UDGLRJUD¿� GLJLWDO� ODLQ� \DQJ�

PDKDO�� %HUGDVDU� NDMLDQ� LQL� SXOD� PDND� PRGHO�

VLVWHP� 5'� LQL� ELVD� GLNHPEDQJNDQ� XQWXN� SH�

QDQJDQDQ�PLWLJDVL� EHQFDQD�� KDQGDO� GDQ� ELVD�

GLWDQJDQL� VHQGLUL� ROHK� VXPEHU� GD\D� PDQXVLD�

,QGRQHVLD�VHUWD�EHEDV�SROXVL�]DW�NLPLD��WDQSD�

¿OP���VHVXDL�SHVDQ�NRQVHUYDVL�8QQHV��

8QWXN� NHSHQWLQJDQ� NHLOPXDQ� GDQ� EHU-

GDVDU�VWXGL�DZDO��V\VWHP�SHQFLWUDDQ�UDGLRJUD¿�

GLJLWDO�PRELOH�GLVDUDQNDQ�XQWXN�GLODQMXWNDQ�GDQ�

GLSHUWLPEDQJNDQ� VHEDJDL� VDODK� VDWX� VLVWHP�

UDGLRJUD¿�GLJLWDO�\DQJ�PXUDK��KDQGDO�GDQ�ELVD�

GLWDQJDQL�

UCAPAN TERIMAKASIH

8FDSDQ� WHULPDNDVLK� GLWXMXNDQ� NHSDGD�

'LUMHQ�'LNWL�PHODOXL�3URJUDP�3HQHOLWLDQ�8QJJX-

ODQ�3HUJXUXDQ�7LQJJL� WDKXQ������VHEDJDL�SH-

Q\DQGDQJ�GDQD�VHKLQJJD�WHUODNVDQDNDQQ\D�UL-

VHW�WHUVHEXW��LQL�VHVXDL�GHQJDQ�VXUDW�SHUMDQMLDQ�

pelaksanaan Penelitian Desentralisasi Nomor: 

�������33.�����������7DQJJDO����0HL������

DAFTAR PUSTAKA

$QRQ\PRXV�� ������ 'DIWDU� %DUDQJ�3HUDODWDQ� 3HQ-

JDGDDQ�3HUDODWDQ�/DERUDWRULXP�0,3$��)%6��

37,.�8QLYHUVLWDV�1HJHUL�6HPDUDQJ��37�&D-

WXULQGR�.DUVD�0DQXQJJDO�8WDPD��

$QRQ\PRXV��������7KH�PRELOH�GLDJQRVWLF�;�UD\�PD-

FKLQH� ±�7KH� XVHU�PDQXDO�� 7\SH�6)����%<��

6KDQJKDL�*XDQJ�=KHQJ�PHGLFDO� LQVWUXPHQW�

OLPLWHG�FRPSDQ\�

+HQQLJV��6�3��� -RQDV�6ZDQSDOPHU��5DJQDU�.XOOHQ-

EHUJ��7KRPDV�+DQVVRQ��������³'LJLWDO�FKHVW�

UDGLRJUDSK\�ZLWK�D� ODUJH�DUHD�ÀDW�SDQHO� VLOL-

FRQ� [�UD\� GHWHFWRU�� FOLQLFDO� FRPSDULVRQ�ZLWK�

FRQYHQWLRQDO�UDGLRJUDSK\´��(XURSHDQ�5DGLRO-

RJ\��������������������

-LDQJ�6XQVKLQH��0DUJXOOV�$OH[DQGHU��-RQDWKDQ�3�'���

������³3RWHQWLDO�RI�FRPSXWHU�DLGHG�GLDJQRVLV�

WR�UHGXFH�YDULDELOLW\�LQ�UDGLRORJLVWV�LQWHUSUHWD-

WLRQ� RI�PDPPRJUDPV�GHSLFWLQJ�PLFURFDOFL¿-

FDWLRQV´��5DGLRORJ\�������������������

.XVPLQDUWR�� *�%�� 6XSDUWD�� %�� 6XSDUGL\RQR� GDQ�

%DJDVZRWR��������´6LVWHP�5DGLRJUD¿�)OXRUH-

VHQV�'LJLWDO´��/DSRUDQ�SHQHOLWLDQ��5LVHW�8QJ-

JXODQ�7HUSDGX�,,��

.XVPLQDUWR�� *�%�� 6XSDUWD�� %�� 6XSDUGL\RQR� GDQ�

%DJDVZRWR�������´$�1RLVH�UHGXFWLRQ�DQG�LP-

DJH�FRUUHFWLRQ�IRU� LQKRPRJHQLW\�RI�WKH�[�UD\�

EHDP�LQ�D�GLJLWDO�ÀXRUHVHQFH�[�UD\�UDGLRJUD-

SK\� V\VWHP´�� 3URFHHGLQJ�� 7KH� LQWHUQDWLRQDO�

FRQI��2Q�0LFURHOHFWURQLFV��%DQGXQJ�

/LQXD�0DUJXOOV��-RQDWKDQ�6XQVKLQH��.ODXV�0DWKLDV��

������'LDJQRVLV�RI�JDVWULF�FDQFHUV��FRPSDUL-

VRQ� RI� FRQYHQWLRQDO� UDGLRJUDSK\� DQG� GLJLWDO�

UDGLRJUDSK\� ZLWK� D� �� PLOOLRQV�SL[HO� FKDUJH�

FRXSOHG� GHYLFH�� 5DGLRORJ\� ������ ��������

502.

/XGZLJ�.DUO��+RUVW�/HQ]HQ��)ULHGULFK�.DPP��WKRPDV�

0�� /LQN�� VWHIDQ� 'LHGHULFK�� 'DJ� :RUPDQQV��

DQG� +DOWHU� +HLQGHO�� ������ 3HUIRUPDQFH� RI�

D� ÀDW�SDQHO� GHWHFWRU� LQ� GHWHFWLQJ� DUWL¿FLDO�

ERQH�OHVLRQV��&RPSDULVRQ�ZLWK�&RQYHQWLRQDO�

6FUHHQ�¿OP� DQG� VWRUDJH� ±SKRVSKRUH� UDGLR-

JUDSK\��561$����������������������

0DULHWWD�*DUPHU��6YHQMD�+HQQLJV��+RUVW�-DJHU��)H-

OLFLWDV�6FKULFN��7KRPDV�YDQ�GH�/RR��$QGUHDV�

-DFREV�� ������ 'LJLWDO� UDGLRJUDSK\� YHUVXV�

FRQYHQWLRQDO� UDGLRJUDSK\� LQ� FKHVW� LPDJLQJ��

$-5�����������������

0RHQLU�� $�$��� ������ ³3HUHND\DVDDQ� GDQ� SHQJHP-

EDQJDQ�WHNQRORJL�SHVDZDW�VLQDU�[�XQWXN�GLD-

JQRVH´��Laporan Penelitian��3URJUDP�7HUSLOLK�

3UR\HN� 3HPELQDDQ� .HOHPEDJDDQ� GDQ� 3UR-

JUDP�1XNOLU��%$7$1��

3HHU�� 6�� 5�� 3HHU�� 6�0�� *LDFRPX]]L�� :�� -DVFKNH��

������&RPSDUDWLYH�5HMHFW�$QDO\VLV� LQ�&RQ-

YHQWLRQDO� )LOP�VFUHHQ� DQG� 'LJLWDO� 6WRUDJH�

3KRVSKRU� 5DGLRJUDSK\�� 53'� ������ ������

71.

3RQJWXOXUDQ��0�3���*�%��6XSDUWD��$��$��0RHQLU��%�7��

:DKMXDGL��5��0DPHQWX��'��.HOLDW��0��*DQGD-

WXD�� ������ ³3HUEDLNDQ�0RGL¿NDVL� 3HUDODWDQ�

[�UD\�XQWXN�SURGXNVL�³DOXPLQLXP�ZKHHO´��/D-

SRUDQ�3UR\HN��30%,�%$7$1�37�3DNRDNXLQD�

6XSDUWD��*�%��� ,VDULV��5���0RHQLU��$�$��DQG�3RQJWX-

OXUDQ��0�0���������³5HVWRUDWLRQ�RI�5HDO�WLPH�

5DGLRJUDSKLF�6\VWHP�IRU�,QGXVWU\�LQ�,QGRQH-

VLD´��Proceeding��7KH���WK��:&1'7��5RPD��

,WDO\��������2FWREHU�

6XSDUWD�� *�%��� $�$�� 0RHQLU�� GDQ� ,� .� 6ZDNDUPD��

������ ³6LVWHP� 5DGLRJUD¿� 'LJLWDO� XQWXN� 0H-

GLV´�� Proceeding�� 7KH� .HQWLQJDQ� 3K\VLFV�

)RUXP�������816�6ROR�����6HSWHPEHU������

6XSDUWD�� *�%��� :DK\X� 6HWLD� %XGL�� .XVPLQDUWR��

6XVLOR�� ������'LDJQRVH�RVWHRSRURVLV� WXODQJ�

GHQJDQ� SHQFLWUDDQ� UDGLRJUD¿� GLJLWDO� VHE-

DJDL�SHQJJDQWL� ERQH�GHQVLWRPHWHU��/DSRUDQ�

SHQHOLWLDQ�,QVHQWLI�5LVHW�7HUDSDQ��WDKXQ�NH���

±�.0157�

6XVLOR��,VD�$NKOLV��.XVPLQDUWR��*HGH�%D\X�6XSDUWD��

������3HQJHPEDQJDQ�VLVWHP�UDGLRJUD¿�GLJL-

tal untuk pemeriksaan medis. Laporan pene-

OLWLDQ�+LEDK�%HUVDLQJ��',.7,�

6XSDUWD�� *�%��� :DK\X� 6HWLD� %XGL�� .XVPLQDUWR��

6XVLOR�� ������'LDJQRVH�RVWHRSRURVLV� WXODQJ�

GHQJDQ�SHQFLWUDDQ�UDGLRJUD¿�GLJLWDO�VHEDJDL�

SHQJJDQWL�ERQH�GHQVLWRPHWHU��/DSRUDQ�SHQH-

OLWLDQ� ,QVHQWLI� 5LVHW� 7HUDSDQ�� WDKDXQ� NH��±�

.0157�

6XVLOR�� 6XQDUQR�� 0RKDPDG� $]DP�� .KRLUXO� $QDP��

������ 5DQFDQJ� EDQJXQ� VLVWHP� SHQFLWUDDQ�

5DGLRJUD¿�'LJLWDO�XQWXN�SHQJHPEDQJDQ�OD\-

DQDQ� 56� 'DHUDK� GDODP� SHODNVDQDDQ� RWR-

nomi daerah dan desentralisasi. Laporan 
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SHQHOLWLDQ� +LEDK� 8QJJXODQ� 6WUDWHJLV� 1DVL-

RQDO�±�WDKXQ�NH����'3�0�±�',.7,�

6XVLOR�� 6XQDUQR�� (YL� 6HWLRZDWL�� /LOLN� /HVWDUL�� ������

5DQFDQJ� EDQJXQ� VLVWHP� SHQFLWUDDQ� 5DGLR-

JUD¿� 'LJLWDO� XQWXN� SHQJHPEDQJDQ� OD\DQDQ�

56�'DHUDK�GDODP�SHODNVDQDDQ�RWRQRPL�GDH-

rah dan desentralisasi. Laporan penelitian 

+LEDK�8QJJXODQ�6WUDWHJLV�1DVLRQDO�±� WDKXQ�

NH����'3�0�±�',.7,�

7RQ\�3��6PLWK��0DUN�5\DQ��%ULDQ�%URGZDWHU��������

&RPSDULVRQ�RI� WKH�GLDJQRVWLF�FDSDELOLWLHV�RI�

FRQYHQWLRQDO� ¿OP�VFUHHQ�DQG�GLJLWDO� DQJLRJ-

UDSK\��&KHVW��������������������


