
���

'$)7$5�3867$.$

$OLJKRXUFKL��+���	�%DU]HJDU��0��������6RPH�3K\VLFR�&KHPLFDO�&KDUDFWHULVWLFV�DQG�
'HJUDGDWLRQ�.LQHWLF�RI�$QWKRF\DQLQ�RI�5HFRQVWLWXWHG�3RPHJUDQDWH�-XLFH�
GXULQJ�6WRUDJH� -RXUQDO�RI�)RRG�(QJLQHHULQJ���������±���

$QDQWR�� ,�'��� 0XULQWR�� ����� $SOLNDVL 3HQJRODKDQ &LWUD 0HQGHWHNVL .XDOLWDV
&DEDL %HUGDVDUNDQ 7LQJNDW .HPDWDQJDQ 0HQJJXQDNDQ 7UDQVIRUPDVL
:DUQD <&E&U��-XUQDO�6DUMD�7HNQLN�,QIRUPDWLND����������������

$QRQLP�� ������ 0HQJHQDO� 6WUREHUL� 'DODP� ZHE�
KWWS���EDOLWMHVWUR�OLWEDQJ�SHUWDQLDQ�JR�LG�PHQJHQDO�VWUREHUL� GLDNVHV� SDGD�
WDQJJDO���-DQXDUL�����

%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�������61,�����������6WUREHUL�

%DWFKHORU��%�*��������0DFKLQH�9LVLRQ�+DQGERRN� /RQGRQ��6SULQJHU�

%HQ�<HKRVKXD�� 6�� ������ 7UDQVSLUDWLRQ�� :DWHU�� 6WUHVV� DQG� *DV� ([FKDQJH�
$JULFXOWXUDO�5HVHDUFK�2UJDQL]DWLRQ��,VUDHO

%LJXQ�� -�� ������ 9LVLRQ� ZLWK� 'LUHFWLRQ�� $� 6\VWHPDWLF� ,QWURGXFWLRQ� WR� ,PDJH�
3URFHVVLQJ�DQG�&RPSXWHU�9LVLRQ� 1HZ�<RUN��6SULQJHU

&DVWUR��,���*RQoDOYHV��2���7HL[HLUD��-�$���9LFHQWHVF��$�$�������� &RPSDUDWLYH�6WXG\�
RI�6HOYD�DQG &DPDURVD�6WUDZEHUULHV�IRU�WKH�&RPPHUFLDO�0DUNHW� -��)RRG�
6FL��������������±�����

&URVE\��3KLOLS�%��������4XDOLW\�LV�IUHH���7KH�$UW�RI�0DNLQJ�4XDOLW\�&HUWDLQ��1HZ�
$PHULFDQ�/LEUDU\� 1HZ�<RUN

GD�6LOYD��)�� /���(VFULEDQR�%DLOyQ��0��7���$ORQVR�� -�-�3���5LYDV�*RQ]DOR�� -�&���	�
6DQWRV�%XHOJD��&��������$QWKRF\DQLQ�3LJPHQWV�LQ�6WUDZEHUU\� /:7�)RRG�
6FLHQFH�DQG�7HFKQRORJ\���������±����

)DODK��0�$�)��������3HPDQIDDWDQ�7HNQRORJL� ,QIRUPDVL�GDODP�3HUWDQLDQ�GHQJDQ�
/LQJNXQJDQ�7HUNRQWURO� ,QRYDVL����������

)DODK��0�$�)���<XOLDVXWL��3���+DQLIDK��5���6DUR\R��3���-XPHUL��������.XDOLWDV %XDK
6WUREHUL �)UDJDULD� VS FY� +ROLEHUW�� 6HJDU GDQ� 3HQ\LPSDQDQQ\D GDODP
/LQJNXQJDQ 7URSLV GDUL .HEXQ .HWHS� 0DJHODQJ -DZD 7HQJDK� -XUQDO�
$JURLQGXVWUL��9RO����1R� ���������

)XUTRQ�� ������ 6WDWLVWLND� 7HUDSDQ� XQWXN� 3HQHOLWLDQ�� &HWDNDQ� .HWXMXK� %DQGXQJ��
$OIDEHWD�
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*DUGMLWR�� 0��� 6ZDVWL�� <�5� ����� )LVLRORJL� 3DVFDSDQHQ� %XDK� GDQ� 6D\XU�
<RJ\DNDUWD��*DGMDK�0DGD�8QLYHUVLW\�3UHVV

*ULHUVRQ�� '�� DQG� .DGHU�� $�$�� ������ 7KH� 7RPDWR� &URS�� D� 6FLHQWLILF� %DVLV� IRU�
,PSURYHPHQW��6SULQJHU��/RQGRQ�

*HPERQJ��7��������0RUIRORJL�7XPEXKDQ��<RJ\DNDUWD��*DGMDK�0DGD�8QLYHUVLW\�
3UHVV

*RQ]DOH]�&DVDGR�� $��� -LPHQH]�&DYHOR�� $�0��� &XDGURV�5RGULJXH]�� /�� ������
6HQVRU\�4XDOLW\�&RQWURO�RI�'U\�FXUHG�+DP��$�FRPSUHKHQVLYH�0HWKRGRORJ\�
)RUVHQVRU\�3DQHO�4XDOLILFDWLRQ�DQG�0HWKRG�9DOLGDWLRQ��0HDW�6FLHQFH�������
�������

+DOIDFUHH��*��������5DVSEHUU\�3L�8VHU�*XLGH��HGLVL�NH��� -RKQ�:LOH\�DQG�6RQV��8.

+DOIDFUHH�� *�� ������ 5DVSEHUU\� 3L� %HJLQQHU� *XLGH�� +RZ� WR� 8VH� <RXU� 1HZ�
&RPSXWHU� &DPEULGJH��5DVSEHUU\�3L�7UDGLQJ��/WG

+DVDQ��,��������$QDOLVLV�'DWD�3HQHOLWLDQ�GHQJDQ�6WDWLVWLN� -DNDUWD��%XPL�$NVDUD

+LGDND��.���'DQ��.��� ,PDPXUD��+���0L\RVKL��<��� 7DND\DPD��7��� 6DPHVKLPD .���
.LWDQR��0���	�2NLPXUD��0��������(IIHFW�RI�6XSSOHPHQWDO�/LJKWQLQJ�IURP�
'LIIHUHQW� /LJKW� 6RXUFHV� RQ� *URZWK� DQG� <LHOG� RI� 6WUDZEHUU\� (QYLURQ�
&RQWURO�%LRO����������������

+RVVHLQSRXU��6���5DILHH��6���0RKWDVHEL��6��6���GDQ�$JKEDVKOR��0��������$SSOLFDWLRQ�
RI�&RPSXWHU�9LVVLRQ� 7HFKQLTXH� IR�2Q�/LQH�0RQLWRULQJ� RI� 6KULPS�&RORU�
&KDQJHV�GXULQJ�'U\LQJ� -RXUQDO�RI�)RRG�(QJLQHHULQJ�����������

,UL\DQWR�� 6�<��� =DLQL�� 7�0�� ������ 3HQJRODKDQ� &LWUD� 'LJLWDO�� %DQGDU� /DPSXQJ��
$QXJHUDK�8WDPD�5DKDUMD

,UZDQ� GDQ� +DU\RQR�� '�� ������ 3HQJHQGDOLDQ� .XDOLWDV� 6WDWLVWLN�� %DQGXQJ�� &9�
$OIDEHWD

,UZDQ��$�:���GDQ�:LFDNVRQR��)�<��������3HUEDQGLQJDQ�3HQJXNXUDQ�/XDV�'DXQ�
.HGHODL�GHQJDQ�0HWRGH�*UDYLPHWUL��5HJUHVL��GDQ�6FDQQHU� -XUQDO�.XOWLYDVL��
��������������

,VPDLO�� )�� ������ 6WDWLVWLND� XQWXN� 3HQHOLWLDQ� 3HQGLGLNDQ� GDQ� ,OPX�LOPX� 6RVLDO��
-DNDUWD��3UHQDGDPHGLD�*URXS�

.DGHU��$��������3RVWKDUYHVW�7HFKQRORJ\�IRU�+DQGOLQJ�)UHVK�)UXLWV�DQG�9HJHWDEOHV�
8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV��86$�
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.HOO\��.���0DGGHQ��5���(PRQG��-�3���GR�1DVFLPHQWR�1XQHV��0�&���������$�1RYHO�
$SSURDFK� WR�'HWHUPLQH� WKH� ,PSDFW�/HYHO� RI�(DFK�6WHS�$ORQJ� WKH�6XSSO\�
&KDLQ�RQ�6WUDZEHUU\�4XDOLW\� 3RVWKDUYHVW�%LRO��7HFKQRO���������±��

.LWWDV�� &��� .DWVRXODV�� 1��� %DUW]DQDV�� 7��� %DNNHU�� 6�� ������*UHHQKRXVH� &OLPDWH�
&RQWURO�DQG�(QHUJ\�8VH� )$2�3ODQW�3URGXFWLRQ�DQG�3DSHU������������

.QLJKW��$��������%DVLF�RI�0$7/$%�DQG�%H\RQG� &5&�3UHVV��86$�

.RQLFD��0LQROWD��������3UHFLVH�&RORU�&RPPXQLFDWLRQ��.RQLFD�0LQROWD�6HQVLQJ��
-DSDQ�

.XUQLD��$��������3HWXQMXN�3UDNWLV�%XGLGD\D�6WUREHUL��$JURPHGLD�3XVWDND��-DNDUWD�

.XVXPDQWR��5�'���$ODQ��1�7��������3HQJRODKDQ�&LWUD�'LJLWDO�XQWXN�0HQGHWHNVL�
2E\HN�0HQJJXQDNDQ�3HQJRODKDQ�:DUQD�0RGHO�1RUPDOLVDVL�5*%� 'DODP�
-XUQDO�6HPLQDU�1DVLRQDO�7HNQRORJL�,QIRUPDVL�	�.RPXQLNDVL�7HUDSDQ������

.XVXPDZDWL��(���+D\DWL��(���7KDPULQ��0��������3HQJDUXK�1DXQJDQ�GDQ�9DULHWDV�
7HUKDGDS� 3HUWXPEXKDQ� GDQ� +DVLO 7DQDPDQ� 6WUREHUL� �)UDJDULD� VS�� GL�
'DWDUDQ�5HQGDK� -XUQDO�$JULVWD��9RO�����1R����������

/DPEHUV��+DQV��GDQ�0LTXHO��5��������3ODQW�5HVSLUDWLRQ��)URP�&HOO�WR�(FRV\VWHP�
�$GYDQFHV�LQ�3KRWRV\QWKHVLV�	�5HVSLUDWLRQ�� .OXZHU�$FDGHPLF�3XEOLVKHU��
'RUGUHFKW

/HRQ��.���'��0HU\��)���3HGUHVFKL��-��/HRQ��������4XDOLW\�0HDVXUHPHQW�LQ�/
D
E

8QLWV� IURP�5*% 'LJLWDO�,PDJHV� )RRG�5HVHDUFK� ,QWHUQDWLRQDO������������
����

/HVWDUL�� 5�'�1�� ������ $QDOLVLV� 3HPDQWXDQ� .XDOLWDV� %XDK� 6WUREHUL� �)UDJDULD� [�
$QDQDVD� FY�� .HOO\EULJKW�� 0HQJJXQDNDQ� 0DFKLQH� 9LVLRQ� 7HVLV��
'HSDUWHPHQ 7HNQRORJL�,QGXVWUL�3HUWDQLDQ��8QLYHUVLWDV�*DGMDK�0DGD

/LQJJD�� 3�� ������+LGURSRQLN�� %HUFRFRN� 7DQDP� 7DQSD� 7DQDK� -DNDUWD�� 3HQHEDU�
6ZDGD\D��

/LPLQJ��;�� GDQ�<DQFKDR��=�� ������$XWRPDWHG�*UDGLQJ� 6\VWHP�EDVHG� RQ� ,PDJH�
3URFHVVLQJ��&RPSXWHU�DQG�(OHFWURQLF�LQ�$JULFXOWXUH�����������

/LVWRQ��$���&URQQ��5���$VKPDQ��7��������)UDJDULD��$�*HQXV�ZLWK�'HHS�+LVWRULFDO�
5RRWV�DQG�5LSH�IRU�(YROXWLRQDU\�DQG�(FRORJLFDO�,QVLJKWV��$PHULFDQ�-RXUQDO�
RI�%RWDQ\���������������

1DVXWLRQ��0�6���)DGLOODK��1��������'HWHNVL�.HPDWDQJDQ�%XDK�7RPDW�%HUGDVDUNDQ�
:DUQD�%XDK�GHQJDQ�0HQJJXQDNDQ�0HWRGH�<&E&U� ,QIR7HN-DU������������
���

Pemantauan Perubahan Kualitas Fisik Stroberi Segar (Fragaria x ananassa var. Oso Grande)
menggunakan
Machine Vision selama Penyimpanan 
Catur Sapto Nugroho, Dr. M. Affan Fajar Falah, S.T.P., M.Agr; Dr. Ir. Makhmudun Ainuri, M.Si
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



���

0DUVK��.�%���9RO]��5�.���&DVKPRUH��:�� GDQ�5HD\��3�� ������)UXLW�&RORXU�� /HDI�
1LWURJHQ��DQG�7UHH�9LUJRXQ�LQ�)XML�$SSOHV� 1HZ�=HDODQG�-RXUQDO�RI�&URS�
DQG�+RUWLFXOWXUDO�6FLHQFH�������������

0DWDU��&���*DXFHO��6���*RQWKDUG��1���*XLOEHUW��6���*XLODUG��9��������$�*OREDO�9LVXDO�
0HWKRG�IRU�PHDVXULQJ�WKH�GHWHULRUDWLRQ�RI�VWUDZEHUU\�LQ�0$3� 0HWKRGV;��
����������

0LWFKDP�� (��� 0LWFKHOO�� )�*��� 7KRPSVRQ�� -�)��� DQG� :HOFK�� 1�� ������ +DQGOLQJ�
6WUDZEHUULHV�IRU�)UHVK�0DUNHW� $15�3XEOLFDWLRQ�&DOLIRUQLD�

2R�� /�0��� GDQ� $XQJ�� 1�=�� ������ $� VLPSOH� DQG� HIILFLHQW� PHWKRG� IRU� DXWRPDWLF�
VWUDZEHUU\� VKDSH� DQG� VL]H� HVWLPDWLRQ� DQG� FODVVLILFDWLRQ�� %LRV\VWHP�
(QJLQHHULQJ�������������

3DQ��+���GDQ�6KX��=��������7HPSHUDWXUH�$IIHFW�&RORU�DQG�4XDOLW\�&KDUDFWHULVWLFV�
RI�3LQN�:D[�$SSOH�)UXLW�'LVFV� 6FLHQWLD�+RUWLFXOWXUH��������������

3UDVHW\R�� (�� 3HQJRODKDQ� &LWUD� 'LJLWDO� GDQ� $SOLNDVLQ\D� PHQJJXQDNDQ� 0DWODE�
<RJ\DNDUWD��3HQHUELW�$1',

3UDWW��:��.��������'LJLWDO� ,PDJH�3URFHVVLQJ� :LOH\�,QWHUVFLHQFH��-RKQ�:LOH\�	
6RQV��,QF

4LDR��4���;XH��/���:DQJ��4���6XQ��+���=KRQJ��<���+XDQJ��-���/HL��-���=KDQJ��7��������
&RPSDUDWLYH� 7UDQVFULSWRPLFV� RI� 6WUDZEHUULHV� �)UDJDULD� VS��� 3URYLGHV�
,QVLJKWV�LQWR�(YROXWLRQDU\�3DWWHUQV� )URQW�3ODQW�6FL���������

4X�� =�� 	�:DQJ�� -� ������$� &RORU� <89� ,PDJH� (GJH� 'HWHFWLRQ�0HWKRG� %DVHG��
+HLORQJMLDQJ�������6L[WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�1DWXUDO�&RPSXWDWLRQ�
�,&1&�������

5DKPDQ��0�0���0RQLUX]]DPDQ��0���$KPDG��0�5���6DUNHU� %�&���$ODP��0�.��������
0DWXULW\�$IIHFW�WKH�3RVWKDUYHVW�4XDOLW\�DQG�6KHOI�OLIH�RI�)UXLW�LI�6WUDZEHUU\�
*HQRW\SHV�*URZLQJ�LQ�6XEWURSLFDO�5HJLRQ��-RXUQDO�RI�WKH�6DXGL�6RFLHW\�RI�
$JULFXOWXUDO�6FLHQFHV�����������

5DMHVZDUL�� -��	� -DJDQQDWK��0��� ������$GYDQFHV� LQ ELRPHGLFDO� VLJQDO�DQG� LPDJH�
SURFHVVLQJ�± $�V\VWHPDWLF�UHYLHZ��,QIRUPDWLFV�LQ�0HGLFLQH�8QORFNHG� �������
��

5HKLDUD��%�$��������6WXGL�3HQJDUXK�:DUQD�5XDQJDQ�WHUKDGDS�,OOXPLQDVL�/DPSX�
/('� 1DWXUDO�������������

5DVSEHUU\�3L�)RXQGDWLRQ��������53L��ZRQ
W�ERRW�ZLWK�86%�+'�DQG�86%�FDPHUD�
FRQQHFWHG� 'DODP�ZHE�KWWSV���ZZZ�UDVSEHUU\SL�RUJ GLDNVHV�SDGD�WDQJJDO�
���-DQXDUL�����
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5DVSEHUU\� 3L� )RXQGDWLRQ�� ������5DVSEHUU\� 3L� ± 7HDFK�� /HDUQ�� DQG�0DNH� ZLWK�
5DVSEHUU\� 3L� 'DODP ZHE� KWWSV���ZZZ�UDVSEHUU\SL�RUJ GLDNVHV� SDGD�
WDQJJDO����2NWREHU�����

5LGXZDQ� ����� 'DVDU�GDVDU�6WDWLVWLND� %DQGXQJ� $OIDEHWD

5RVVXP�� *�9�� ������ $Q� ,QWURGXFWLRQ� WR� 3K\WRQ� IRU� 81,;�&� 3URJDPPHU��
3URFHHGLQJ�RI�WKH�1/88*�QDMDDUVFRQIRUHQWLH��'XWFK�81,;�XVHUV�JURXS���
*%�$PVWHUGDP

5XNPDQD�� 5�� ������ 6WUREHUL� %XGLGD\D� GDQ� 3DVFDSDQHQ� <RJ\DNDUWD�� 3HQHUELW�
.DQLVLXV

5\DOO��$�/��GDQ�/LSWRQ��:�-��������+DQGOLQJ��7UDQVSLUDWLRQ��DQG�6WRUDJH�RI�)UXLWV�
DQG�9HJHWDEOHV� 7KH�$9,�3XEOLVLQJ�&RPSDQ\��:HVWSRUW��&RQQHFWLFXW��86$

6DOYHLW�� 0�(�� ������ 5HVSLUDWRU\� 0HWDEROLVP� 'HSDUWHPHQW� RI� 9HJHWDEOH� &RUSV�
8QLYHUVLW\�RI &DOLIRUQLD��'DYLV��&$

6DQWRVR�� 6�� ������ 6WDWLVWLN� 1RQSDUDPHWULN�.RQVHS� GDQ� $SOLNDVL� GHQJDQ� 6366��
-DNDUWD��37�(OH[�0HGLD�.RPSXWLQGR�

6DSXWUD��%��������.DMLDQ�3DUDPHWHU�0XWX�%XDK�6WUREHUL� 6HFDUD�1RQ�'HVWUXNWLI�
PHQJJXQDNDQ� 3HQJRODKDQ� &LWUD� 'LJLWDO� 6NULSVL�� 'HSDUWHPHQ� 7HNQLN�
0HVLQ�GDQ�%LRVLVWHP��,QVWLWXW�3HUWDQLDQ�%RJRU

6RPDQWUL�� $�6�� ������ 0HQHQWXNDQ� .ODVLILNDVL� 0XWX� )LVLN� %HUDV� GHQJDQ�
PHQJJXQDNDQ� 7HNQRORJL� 3HQJRODKDQ� &LWUD� 'LJLWDO� GDQ� -DULQJDQ� 6DUDI�
7LUXDQ� -XUQDO�%DGDQ�6WDQGDULVDVL�1DVLRQDO�������

6XGMDQD������� 0HWRGD�6WDWLVWLND� %DQGXQJ� 7DUVLWR�%DQGXQJ

6XKDUGL\DQWR��+�� ������7HNQRORJL�5XPDK�7DQDPDQ�XQWXN� ,NOLP�7URSLND�%DVDK��
3HUPRGHODQ�GDQ�3HQJHQGDOLDQ�/LQJNXQJDQ��,3%�3UHVV��%RJRU

6XWRSR�� ������ 7HNQRORJL %XGLGD\D� 6WUREHUL� GL� /DKDQ� 'LDNVHV� GDODP� ZHE�
KWWS���EDOLWMHVWUR�OLWEDQJ�SHUWDQLDQ�JR�LG�WHNQRORJL�EXGLGD\D�VWUREHUL�GL�
ODKDQ� WDQJJDO����-DQXDUL�����

6XWULVQR� 	� 6XSLDQWR�� $�� $��� ������ .ODVLILNDVL� &LWUD� 6DWHOLW� 0HQJJXQDNDQ�
.RPELQDVL�)LWXU�:DUQD�GDQ�)LWXU�7HNVWXU� -XUQDO�7HNQRORJL�,QIRUPDVL�GDQ�
,OPX�.RPSXWHU��-7,,.����������������

6WDYDQJ�� -�$��� )UHLWDJ�� 6��� )RLWR�� $��� 9HUUDOO�� 6��� +HLGH�� 2�0��� 6WHZDUW�� '���
6WRQVWHE\��$��������5DVSEHUU\�)UXLW�4XDOLW\�&KDQJHV�'XULQJ�5LSHQLQJ�DQG�
6WRUDJH�DV�$VVHVVHG�E\�&RORXU��6HQVRU\�(YDOXDWLRQ�DQG�&KHPLFDO�$QDO\VHV�
6FLHQWLD�+RUWLFXOWXUH��������������
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7DQ�� 6�&��� +D\QHV�� <�6��� 3KLOLS�� '�5�� ������3RVW�KDUYHVW� +DQGOLQJ� RI� %UDVVLFD�
9HJHWDEOHV�:HVWHUQ�$XVWUDOLDQ�'HSDUWPHQ�RI�$JULFXOWXUH��$XVWUDOLD

7DQQRFN�-�'�7��������0DFKLQH�YLVLRQ��,Q��$XWRPDWLQJ�4XDOLW\�6\VWHPV� 6SULQJHU��
'RUGUHFKW

7KRPVRQ��*���0RUJDQ��:���:LQNOHU��6���&KHZ��0���)ULVLQD��&���GDQ�-DHJHU��-��������
'LYHUVLI\LQJ� $VLDQ� 9HJHWDEOH 0DUNHW�� $� 5HSRUW� IRU� WKH� 5XUDO� ,QGXVWULHV�
5HVHDUFK�DQG�'HYHORSPHQW�&RUSRUDWLRQ�

81(&(�������8QHFH�6WDQGDUG�))$����6WUDZEHUULHV�

:DUDV�� %DJDV�� ������$QDOLVLV� .DUDNWHULVWLN� %XDK� 6WUREHUL� �IUDJDUDLD� VS�� 6HJDU�
%HUGDVDUNDQ� 5HND\DVD� /LQJNXQJDQ� 3HUWXPEXKDQ� 6NULSVL�� )DNXOWDV�
7HNQRORJL�3HUWDQLDQ��<RJ\DNDUWD��8QLYHUVLWDV�*DGMDK�0DGD��

:HLFKPDQQ�� -��������3RVWKDUYHVW�3K\VLRORJ\�RI�9HJHWDEOHV� 0DUFHO�&HNNHU� ,QF��
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