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Robots in Distress�LV�DQ�DUWLÀFLDO�OLIH�DUWZRUN��,Q�RWKHU�
ZRUGV��LW�LV�QRW�WKH�UHFRUGLQJ�RI �DQ�DQLPDWLRQ�EXW�
D�G\QDPLF�DXWRQRPRXV�DQG�HYROXWLYH�V\VWHP�
7KH� FRPSXWHU�JHQHUDWHG� VLPXODWLRQ� VKRZV� DQ�
XQGHUZDWHU�ZRUOG�IXOO�RI �SODVWLF�WUDVK�SRSXODWHG�
E\� OLWWOH� URERWV�� 7KRVH� URERWV� DUH� DXWRQRPRXV�
DJHQWV�WU\LQJ�WR�FRPPXQLFDWH�DQG�VXUYLYH�LQ�WKH�
HQYLURQPHQW�
7KH�VLPXODWHG�URERWV�DUH�DFWLQJ�XSRQ�YHU\�OLPLWHG�
FDSDFLWLHV�DQG�UXOHV��WKH\�FDQ�PRYH�XSZDUG��GULIW�
LQ�WKH�FXUUHQW��VHQG�D�VLJQDO�WR�WKH�RWKHU�PHPEHUV�
RI �WKH�FRORQ\�DQG�UHFHLYH�WKHLUV�LQ�RUGHU�WR�DGMXVW�
WKHLU�SRVLWLRQ��
7KH\� DUH� GHVLJQHG� WR� UHFRJQL]H� ZKHQ� WKHLU�

1/ Robots In DIstRess: an aRtIfIcIal lIfe 
aRtwoRk 

HQHUJ\� OHYHO� LV�GURSSLQJ�ZKLFK�PHDQV�WKDW�WKH\�
ZLOO�ORRVH�WKHLU�DJHQF\��
7KH�VLQJXODULW\�RI � WKRVH� URERWV� LV� WKDW� WKURXJK�
D� VLPXODWHG� KRUPRQH� WKDW� FUHDWHV� D� IHHGEDFN�
V\VWHP�DQG�D�VLPXODWHG�HPRWLRQ�IRU�WKHP��WKH\�
DUH� WUDLQHG� WR� UHFRJQL]H� WKLV� ORVV� RI � DJHQF\� DV�
YDOXDEOH��7KHUHIRUH��WKH\�FDQ�GHYHORS�D�NLQG�RI �
VHQVH�RI �GHVSRQGHQF\��UHFRJQL]H�IDLOXUH�DQG�JLYH�
XS��
Robots In Distress�LQWHQGV�WR�H[SORUH�QRW�RQO\�WKH�
UROH� RI � HPRWLRQV� LQ� URERWLFV� EXW� RI � QHJDWLYH�
RQHV�
7KH�DXGLR�LQ�Robots in Distress�LV�LQ�UHVSRQVH�WR�WKH�
YLUWXDO�ERWV�PRWLRQ��7KHUH� LV�D� OD\HUHG�DPELHQW�
VRXQGWUDFN�VXJJHVWLQJ�GLVWDQW�VKLSV�SDVVLQJ�

,QWHUHVWLQJO\�� WKH�FUHDWHG�V\VWHP�GRHV�QRW�DOORZ�
WR�UHDOO\�WHOO�EHWZHHQ�WKRVH�URERWV�WKDW�UHFRJQL]H�
WKHLU�IDLOXUH�DQG�WKRVH�ZKLFK�GRQ·W�
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7KH�VLPXODWHG�$��/LIH�ZRUN�Robots In Distress KDV�
EHHQ�FUHDWHG�E\�ERUHGRPUHVHDUFK�DV�DQ�HFKR�DQG�
D� UHVSRQVH� WR� WKH� FRJQLWLYH� DQG� HPRWLRQDO�ELR�
LQVSLUHG�URERWLFV�UHVHDUFKHV�WKDW�WKH\�GLVFRYHUHG�
DQG�H[SHULPHQWHG�GXULQJ�WKHLU�)($7�UHVLGHQF\�
DW�WKH�.DUO�)UDQ]HQV�8QLYHUVLW\�LQ�*UD]��$XVWULD�
 
Robots In Distress� LV� DQ�DUWLÀFLDO�QHXUDO�QHWZRUNV�
DXJPHQWHG�E\�DUWLÀFLDO�KRUPRQH�SURGXFWLRQ� WR�
FUHDWH�DXWRQRPRXV�DJHQWV�ZLWK�WKH�SRWHQWLDO�IRU�
GHVSRQGHQF\�
,W� IUHHO\� FRPELQHV� WZR� PHWKRGV� H[SORUHG� E\�
WKH� $UWLÀFLDO� /LIH� /DE� RI � WKH� .DUO� )UDQ]HQV�
8QLYHUVLW\�

��� $� FRQFHSW� RI � DUWLÀFLDO� HPRWLRQV� DSSOLHG�
WR� FRJQLWLYH� URERWLFV� GHVFULEHG� LQ� WKH� DUWLFOH�
©)LUVW�,QYHVWLJDWLRQV� LQWR�$UWLÀFLDO�(PRWLRQV� LQ�

2/ the PRocess anD methoDs 
behInD Robots In DIstRess

&RJQLWLYH� 5RERWLFVª� E\� 'DQLHO� 0RVHU�� 5RQDOG�
7KHQLXV�DQG�7KRPDV�6FKPLFNO��VFLHQWLVWV�DW�WKH�
$�/LIH�/DE��.DUO�)UDQ]HQV�8QLYHUVLW\�

$EVWUDFW��,Q�QDWXUH��WKH�FRPELQDWLRQ�RI �SURFHVVHV�
RI �HPRWLRQ�DQG�FRJQLWLRQ�KDV�D�GHHS�LPSDFW�RQ�
W\SH� DQG� TXDOLW\� RI � UHDFWLRQ� WR� HQYLURQPHQWDO�
VWLPXOL�� ,Q� WKLV� ZRUN�� ZH� ZDQW� WR� WHVW� WKH�
IHDVLELOLW\� RI � DUWLÀFLDO� KRUPRQHV� LQ� DUWLÀFLDO�
QHXUDO� QHWZRUNV�� :H� WDNH� D� PLQLPDO� HYROYLQJ�
QHXUDO� QHWZRUN� DQG� ORRN� LQWR� WKH� LPSOLFDWLRQV�
DQG� RSSRUWXQLWLHV� RI � H[WHQGLQJ� WKLV� PRGHO� RI �
FRPPXQLFDWLQJ�QRGHV��ZLWK�RQH�YLUWXDO�KRUPRQH�
JODQG�� 7R� H[SORUH� WKH� GLIIHUHQFHV� LQ� EHKDYLRU��
WKDW�ZH�H[SHFW�WR�GHYHORS�ZLWK�WKLV�PRGLÀFDWLRQ��
ZH� PRGLI\� DQ� DOUHDG\� ZHOO� HVWDEOLVKHG� PRGHO��
WKH� %UDLWHQEHUJ� 9HKLFOH�� 7KHVH� YHKLFOHV� ZHUH�
IDFHG�ZLWK� D� VLPSOH� HQHUJ\� JDWKHULQJ� WDVN��7KH�

EHKDYLRU��HIÀFLHQF\�DQG�ÀWQHVV�RI �WKHVH�YHKLFOHV�
LQ� LGHQWLFDO� HQYLURQPHQW�� ZLWK� WKH� DUWLÀFLDO�
KRUPRQH� DFWLYH� DQG� LQDFWLYH�� LV� H[DPLQHG�� ,W�
VKRZV�� WKDW� WKH� LPSOHPHQWDWLRQ� RI � DUWLÀFLDO�
HPRWLRQ�OHDGV�WR�DQ�LQFUHDVH�LQ�HIÀFLHQF\�RI �WKH�
HYROYHG�VROXWLRQ�
)XOO�WH[W�DYDLODEOH�DW��
KWWS���]RRO���XQL�JUD]�DW�DUWOLIH�VLWHV�GHIDXOW�
ILOHV�3DSHUB0(652%B�����,QYHVWLJDWLRQVB
$UWLÀF�B(PR�SGI

��� 7KH� %((&/867� DOJRULWKP�� WKLV� DOJRULWKP�
WKDW� JRYHUQV� WKH� RSWLPDO� FOXVWHULQJ� RI � WKH�
DXWRQRPRXV� URERWV� LV� EDVHG� RQ� WKH� REVHUYHG�
EHKDYLRXUV�RI �KRQH\EHHV�
KWWS���]RRO���XQL�JUD]�DW�DUWOLIH�EHH

http://zool33.uni-graz.at/artlife/sites/default/files/Paper_MESROB_2016-Investigations_Artific._Emo.pdf
http://zool33.uni-graz.at/artlife/sites/default/files/Paper_MESROB_2016-Investigations_Artific._Emo.pdf
http://zool33.uni-graz.at/artlife/sites/default/files/Paper_MESROB_2016-Investigations_Artific._Emo.pdf
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6RPH�RI �WKH�,GHDV�EHKLQG�Robots In Distress�
 
ERUHGRPUHVHDUFK·V� FUHDWLRQV� KDYH� DOZD\V� EHHQ�
LQVSLUHG� E\� DQG� DUH� UHÁHFWLQJ� XSRQ� WKH� QDWXUDO�
HQYLURQPHQW� WKDW� WKH� DUWLVWV� H[SORUH� LQ� WKHLU�
FRPSXWHU�VLPXODWLRQV�
Robots In Distress�EXLOGV�XSRQ�WKLV�DSSURDFK�EXW�WKH�
ZRUN�KDV�DOVR�EHHQ�LPSDFWHG�E\�ZKDW�WKH�DUWLVWV�
OHDUQW� DQG� H[SHULHQFHG� GXULQJ� WKHLU� UHVLGHQF\�
LQ� D� ODE� WKDW� GHDOV� QRW� RQO\� ZLWK� VLPXODWHG�
DUWLÀFLDO� OLIH�EXW�DOVR�ZLWK�SK\VLFDO� URERWV��ZLWK�
WKH� FRQIURQWDWLRQ� RI � ELRORJ\�� HFRORJ\� DQG�
HQJLQHHULQJ�� ZLWK� VRSKLVWLFDWHG� FXWWLQJ� HGJH�
UHVHDUFK�DQG�WKH�YHU\�VLPSOH�WHVW�ERWV�EXLOW�RXW�
RI �GLVFDUG�PDWHULDO�IRU�SURRI �RI �FRQFHSWV��

3/ ecology, technology 
anD bIoInsPIReD aRtIfIcIal cReatuRes 

the waste Paradox: plastic as the problem 
and the solution
3ODVWLF� KDV� REYLRXVO\� EHFRPH� RQH� RI � WKH�
PDMRU� SROOXWDQW�� VSHFLDOO\� LQ� ZDWHUV�� DQG� WKH�
VXE&8/7URQ� UHVHDUFK� LV� SUHFLVHO\� WR� EXLOG� D�
VZDUP�RI �URERWV�WR�PRQLWRU�WKRVH�KLJKO\�SROOXWHG�
VXEDTXDWLF�HQYLURQPHQWV��7KH�YHU\�SULQFLSOH�RI �
WKRVH�URERWV�LV�WKDW�VRPH�FDQ�EUHDN�RU�EH�EURNHQ�
ZLWKRXW�D�GDPDJH� WR� WKH�ZKROH�FRORQ\�DQG� WKH�
PRQLWRULQJ� V\VWHP�� +RZHYHU�� WKH� EURNHQ� RQHV�
ZLOO�MRLQ�WKH�XQGHUZDWHU�MXQN�

ERUHGRPUHVHDUFK� LV� XVHG� WR� FRPSXWHU�
VLPXODWHG� ZRUOGV�� 'XULQJ� WKHLU� UHVLGHQF\�� WKH�
DUWLVWV� H[SHULPHQWHG� ZLWK� SK\VLFDO� URERWV� DQG�
GLVFRYHUHG� WKDW� WKH� VFLHQWLVWV�ZHUH� WHVWLQJ� WKHLU�
LGHDV�RQ�VPDOO�FUXGH�PDFKLQHV�PDGH�RXW�RI �MXQN�
RU� PXQGDQH� REMHFWV�� 6R�� WKH\�� WRR�� EXLOW� VRPH�
URERWV�PDGH�RXW�RI �SODVWLF�ZDVWH��DPRQJ�ZKLFK�
WKH� SODVWLF� ERWWOH� WKDW� ODWHU� LQVSLUHG� WKH� GHVLJQ�

RI � WKHLU� FRPSXWHU� VLPXODWHG� URERW� SRSXODWLRQ��
,Q�WKHLU�Leonardo�DUWLFOH��WKH\�ZULWH��©,Q�EXLOGLQJ�
URERWV� IURP� SODVWLF� ZDVWH� WKHUH� DSSHDUHG� WR�
XV� D� V\QHUJ\� EHWZHHQ� WKH� SUREOHPV� RI � KXPDQ�
FRQVXPSWLRQ� WKDW� SROOXWH� WKH� HQYLURQPHQW� DQG�
WKH� SURFHVV� E\� ZKLFK� ZH� DWWHPSW� WR� SURYLGH�
VROXWLRQVª�

Is there such a thing as «robust» technology 
and the principle of  failure
,Q� WU\LQJ� WR� DQVZHU� WKH� HFRORJLFDO� DQG�
HQYLURQPHQWDO� LVVXHV� ZH� DUH� IDFLQJ�� RQH� RI �
WKH� DQVZHUV� LV� WR� SURSRVH� QHZ� WHFKQRORJLFDO�
VROXWLRQV��,W�LV�WKH�LGHD�WKDW�©SURJUHVVª�DQG��QHZ��
WHFKQRORJLHV� ZLOO� KHOS� XV� UHSDLU� ZKDW� KDV� EHHQ�
GHVWUR\HG�DQG�WKH�SUREOHPV�ZH��DV�D�VSHFLH��KDYH�
FUHDWHG�� %LRPLPHWLFV� DQG� ELR�LQVSLUHG� UHVHDUFK�
LV� FRQVLGHUHG� D� JRRG� RSWLRQ� DV� LW� LV� EDVHG�
RQ� �OLYLQJ�� SULQFLSOHV� WKDW� KDYH� SURYHQ� WKHLU�
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UREXVWQHVV� WKURXJKRXW� HYROXWLRQ�� 7KH� SXUSRVH�
RI � HQJLQHHULQJ� EHLQJ� WR� SURYLGH� �ORQJ� ODVWLQJ��
VROXWLRQV��WU\LQJ�WR�EXLOG�URERWV�WKDW�DUH�©UREXVWª�
LV�D�ORJLFDO�DSSURDFK�

7KH�DUWLVWV�DSSURDFK��KRZHYHU��KDV�EHHQ�WR�UHFDOO�
WKDW�WHFKQRORJ\�FDQ�DQG�GRHV�IDLO�EXW��PRUHRYHU��
WKDW� IDLOXUH� FRXOG� EH� DV� LPSRUWDQW� WR� WDNH� LQWR�
DFFRXQW�DV�D�SULQFLSOH�LQ�ORRNLQJ�IRU�VROXWLRQ�DV�
UREXVWQHVV�

,Q�DQ�LQWHUYLHZ�ZLWK�5LFKDUG�%ULJKW�IRU�WKH�RQOLQH�
PDJD]LQH�interaliamag��WKH\�ZULWH��
©7KH� ELR�LQVSLUHG� URERWV� RI � VXE&8/7URQ·V�
$UWLÀFLDO� /LIH� /DE�� LQ� WKH� .DUO� )UDQ]HQV�
8QLYHUVLW\� *UD]�� DUH� FKDOOHQJLQJ� H[LVWLQJ�
SDUDGLJPV� LQ� HQJLQHHULQJ�� 7KH\� FRQVLGHU� WKH�
VZDUP� DV� D� SRZHUIXO� H[SUHVVLRQ� RI � QDWXUDO�
UREXVWQHVV�� &RPSOH[� PDFKLQHV� RIWHQ� IDLO� ZLWK�
WKH�ORVV�RI �D�YLWDO�SDUW��,Q�FRQWUDVW�D�VZDUP�FDQ�
ORVH�PDQ\�PHPEHUV�ZLWKRXW� HYHQ�QRWLFLQJ��:H�
VKDUH�WKHLU�SDVVLRQ�IRU�WKH�QRW�\HW�IXOO\�H[SORLWHG�
SRWHQWLDO� RI �PXOWL� DJHQW� V\VWHPV��:H� WRR�ZHUH�

TXLFN�WR�UHFRJQLVH�WKH�SRHWLF�EHDXW\�RI �HPHUJHQW�
EHKDYLRXU�� %XW� WKH� FRQQHFWLRQ�ZLWK� UREXVWQHVV�
LV� ZRUU\LQJ�� 7KHUH� LV� GHHS� FRQFHUQ� DERXW� WKH�
DUFKHW\SDO� VZDUP�� $� PRUH� WKDQ� VLJQLÀFDQW�
SURSRUWLRQ�RI �KXPDQ�IRRG� LV�SROOLQDWHG�E\� WKH�
KRQH\� EHH�� &RQWLQXLQJ� GHFOLQH� RI � ZLOG� VSHFLHV�
DQG�DODUPLQJ�&RORQ\�&ROODSVH�'LVRUGHU�LQGLFDWHV�
DQ� RUJDQLVP� XQGHU� VWUHVV�� 6R� WKH� TXHVWLRQ� ZH�
KDYH� LV��6KRXOG�ZH�UHVSHFW�ELR�LQVSLUHG�IUDJLOLW\�
DERYH�ELR�LQVSLUHG�UREXVWQHVV"

&XUUHQW� VHSDUDWLRQ� EHWZHHQ� DUW� DQG� VFLHQFH��
HQFRXUDJHV�EHOLHI�� WKDW� VFLHQFH� ¶VKRXOG·�SURYLGH�
LQFUHDVLQJO\� FRPSOH[� VROXWLRQV� WR� LQFUHDVLQJO\�
FRPSOH[�SUREOHPV��PLVVLQJ�WKH�UHDOLW\�WKDW�WKRVH
SUREOHPV� DUH� RIWHQ� WKH� FRQVHTXHQFH� RI �
SUHYLRXV�VROXWLRQV��&RXOG�LW�EH�WKDW�RXU�SUHVHQW�
HQYLURQPHQWDO� VLWXDWLRQ�PLJKW� EH� EHWWHU� VHUYHG�
E\�D�PRUH�FRPSUHKHQVLYH�FXOWXUDO�FRQVLGHUDWLRQ��
LQFOXVLYH� RI � DUWLVWLF� VHQVLELOLWLHV�� FRPIRUWDEOH�
ZLWK�QRWLRQV�RI �IUDJLOLW\�DQG�LPSHUIHFWLRQ�ª
KWWSV���ZZZ�LQWHUDOLDPDJ�RUJ�LQWHUYLHZV�YLFN\�
LVOH\�ERUHGRPUHVHDUFK�
-XO\�����

negative emotions as a positive response
,Q� WKHLU� DUWLFOH� IRU� Leonardo�� ERUHGRPUHVHDUFK�
ZULWHV�
)ROORZLQJ�0DUYLQ�0LQVN\·V�DUJXPHQW�WKDW��´7KH�
TXHVWLRQ�LV�QRW�ZKHWKHU�LQWHOOLJHQW�PDFKLQHV�FDQ�
KDYH�DQ\�HPRWLRQV��EXW�ZKHWKHU�PDFKLQHV�FDQ�EH�
LQWHOOLJHQW�ZLWKRXW�DQ\�HPRWLRQVµ�LW�LV�ZRUWK\�WR�
FRQVLGHU�WKH�VLJQLÀFDQFH�RI �QHJDWLYH�HPRWLRQV�LQ�
WKH�KXPDQ�FRQGLWLRQ�
:H�DUJXH�WKDW� WKH�UROH�RI �QHJDWLYH�HPRWLRQV� LQ�
KXPDQV� UHPDLQV� XQFOHDU� DQG� WKHUHIRUH� VKRXOG�
QRW�EH�H[FOXGHG�IURP�FRQVLGHUDWLRQ�LQ�DGYDQFHG�
URERWLFV�� ,W� LV� FOHDU� WKDW� QHJDWLYH� HPRWLRQ� LV�
FHQWUDO� WR� WKH� KXPDQ� FRQGLWLRQ�� DQG� PD\� EH�
LPSRUWDQW� LQ� RXU� HYDOXDWLRQ� RI � FRPSOH[� ORQJ�
WHUP�HQYLURQPHQWDO�FKDOOHQJHV�

7KH\�DGG��
6R�ZH�SURSRVH�WKDW�FXUUHQW�SDUDGLJPV�DLPLQJ�WR�
DGGUHVV�VLJQLÀFDQW�HQYLURQPHQWDO�FRQFHUQV�ZLWK�
WHFKQRORJLFDO�VROXWLRQV�PXVW�UHFRJQLVH�WKH�UHDOLW\�
RI �IDLOXUH�
 

https://www.interaliamag.org/interviews/vicky-isley-boredomresearch/
https://www.interaliamag.org/interviews/vicky-isley-boredomresearch/
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ARtIfIcIAl lIfe
$UWLÀFLDO�/LIH��RU�$�/LIH��LV�D�ZLGH�ÀHOG�RI �UHVHDUFK�
WKDW�EORVVRPHG�LQ�WKH�����·V��
,Q� WKH� ZRUGV� RI � &KULVWRSKHU� /DQJWRQ�� RQH� RI �
LWV�PRVW�HPEOHPDWLF�UHVHDUFKHU��LW�GRHV�QRW�GHDO�
ZLWK�©OLIH�DV�LW�LVª�EXW�©OLIH�DV�LW�FRXOG�EHª��,Q�������
KH�JDYH�WKLV�GHÀQLWLRQ��$UWLÀFLDO�OLIH�LV�WKH�VWXG\�RI �
DUWLÀFLDO� V\VWHPV� WKDW� H[KLELW� EHKDYLRU� FKDUDFWHULVWLF� RI �
QDWXUDO�OLYLQJ�V\VWHPV��,W�LV�WKH�TXHVW�WR�H[SODLQ�OLIH�LQ�DQ\�
RI � LWV� SRVVLEOH�PDQLIHVWDWLRQV��ZLWKRXW� UHVWULFWLRQ� WR� WKH�
SDUWLFXODU�H[DPSOHV�WKDW�KDYH�HYROYHG�RQ�HDUWK��
/DQJWRQ��&�*���������©$UWLÀFLDO�/LIHª��LQ�$UWLÀFLDO�
/LIH�� /DQJWRQ� �HG��� �$GGLVRQ�:HVOH\�5HDGLQJ��
0$�
 
:H�FDQ�GLVWLQJXLVK�EHWZHHQ�WZR�PDLQ�KLVWRULFDO�
WUHQGV�LQ�$�/LIH��WKH�FRPSXWHU�VLPXODWHG�RQH�WKDW�
FUHDWHV� FRPSXWHU� HQYLURQPHQWV� DQG� FUHDWXUHV�
DQG�WKH�SK\VLFDO�RQH�EDVHG�RQ�URERWLFV�

4/ a glossaRy of aRt & scIence 
,W� LV� LQWHUHVWLQJ� WR� QRWLFH� WKDW� IURP� WKH� YHU\�
EHJLQLQJ� LQ� WKH� ¶��·V� DUWLVWV� KDYH�EHHQ� LQYROYHG�
LQ� H[SORULQJ� $�� /LIH� DV� DQ� DUWIRUP� DQG� KDYH�
VKDUHG�ZLWK� WKH� VFLHQWLVWV�GLVFXVVLRQV�DQG� LGHDV�
LQ� QXPHURXV� VFLHQWLÀF� RU� DUWLVWLF� FRQIHUHQFHV�
DQG�H[KLELWLRQV��$PRQJ�VRPH�RI �WKH�SURPLQHQW�
DUWLVWV� KDYLQJ� GHYHORSHG� FRPSXWHU� VLPXODWHG�
ZRUOGV�DUH�WKH�GXR�&KULVWD�6RPPHUHU�	�/DXUHQW�
0LJQRQQHDX�RU�.DUO�6LPV�ZKR�LV�ERWK�DQ�DUWLVW�
DQG�D�VFLHQWLVW�

bRAItenbeRg VehIcle
1DPHG� DIWHU� WKH� F\EHUQHWLFLVW� 9DOHQWLQR�
%UDLWHQEHUJ�� ©D� %UDLWHQEHUJ� YHKLFOH� LV� DQ� DJHQW�
WKDW� FDQ� DXWRQRPRXVO\�PRYH� DURXQG� EDVHG� RQ�
LWV� VHQVRU� LQSXWVª�� ,W� LV� FRPSRVHG� RI � D� OHDVW�
RQH� VHQVRU�FRQQHFWHG� WR�D�ZKHHO� �DQ�DFWXDWRU���
>���@� ©'HSHQGLQJ� RQ� KRZ� VHQVRUV� DQG� ZKHHOV�
DUH� FRQQHFWHG�� WKH� YHKLFOH� H[KLELWV� GLIIHUHQW�

EHKDYLRUV��ZKLFK�FDQ�EH�JRDO�RULHQWHG��ª
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�%UDLWHQEHUJB
YHKLFOH

bIo-InsPIRAtIon
,QVSLUDWLRQ� RI � VROXWLRQV� WR� WHFKQRORJLFDO�
SUREOHPV��GUDZQ�IURP�WKH�VROXWLRQV�WKDW�HYROXWLRQ�
RI � OLYLQJ� RUJDQLVPV� KDV� IRXQG� IRU� FRPSDUDEOH�
SUREOHPV�� 7KHVH� VROXWLRQV� DUH� �LQWHUPHGLDWH��
UHVXOWV�RI �LWHUDWHG�RSWLPL]DWLRQ�SURFHVVHV�WKDW�LQ�
VRPH� FDVHV� ODVW� IRU�PLOOLRQV�RI � \HDUV��7KH\� DUH�
RIWHQ�FKDUDFWHUL]HG�E\�D�UHPDUNDEOH�HOHJDQFH�DQG�
HIÀFLHQF\��%LR�LQVSLUDWLRQ�OHDGV�WR�D�UHSURGXFWLRQ�
RI �ELRORJLFDO�PHFKDQLVPV��EXW�QRW�QHFHVVDULO\�WR�
D�UHSURGXFWLRQ�RI �WKH�ELRORJLFDO�LPSOHPHQWDWLRQ�
�L�H��HPERGLPHQW��
�IURP�WKH�JORVVDU\�RI �WKH�$UWLÀFLDO�/LIH�/DE��.DUO�
)UDQ]HQV� 8QLYHUVLW\�� *UD]�� KWWS���]RRO���XQL�
JUD]�DW�DUWOLIH�EHH�

https://en.wikipedia.org/wiki/Braitenberg_vehicle
https://en.wikipedia.org/wiki/Braitenberg_vehicle
http://zool33.uni-graz.at/artlife/bee
http://zool33.uni-graz.at/artlife/bee
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swARM
,Q�ELRORJ\�D�WHPSRUDO�DJJUHJDWLRQ�RI �FRQVSHFLÀF�
LQGLYLGXDOV�� XVXDOO\� PRYLQJ� LQ� D� FRRUGLQDWHG�
PDQQHU�� )RU� KRQH\EHHV� WKH� WHUP� XVXDOO\� UHIHUV�
WR� UHSURGXFWLYH� VZDUPV� ZKLFK� FRQVLVW� RI � XS�
WR� VHYHUDO� WKRXVDQG� LQGLYLGXDOV�� ,Q� FRQWUDVW� WR�
WKLV�LQWHUSUHWDWLRQ��LQ�DUWLÀFLDO�OLIH�DQ\�JURXS�RI �
LQWHUDFWLQJ�DJHQWV�LV�FRQVLGHUHG�D�VZDUP��,Q�RXU�
H[SHULPHQWV�� ZH� DSSO\� WKLV� ORRVHU� GHÀQLWLRQ� WR�
KRQH\EHHV�DQG�URERWV�DQG�GHVFULEH�JURXSV�RI �DW�
OHDVW�WZR�LQGLYLGXDOV�DV�VZDUPV��6ZDUPV�W\SLFDOO\�
H[KLELW�FROOHFWLYH�EHKDYLRXU��RIWHQ�ZLWK�HPHUJHQW�
HIIHFWV��VZDUP�LQWHOOLJHQFH��
�IURP�WKH�JORVVDU\�RI �WKH�$UWLÀFLDO�/LIH�/DE��.DUO�
)UDQ]HQV� 8QLYHUVLW\�� *UD]�� KWWS���]RRO���XQL�
JUD]�DW�DUWOLIH�EHH�

http://zool33.uni-graz.at/artlife/bee
http://zool33.uni-graz.at/artlife/bee
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1/ subCuLTron, A roboTiCs FET opEn projECT

2/ rEsEArCh GoAL

Robots In DIstRess, 
boReDomReseaRch (VIcky Isley & Paul smIth)



THE SCIENCE ROBOTS IN DISTRESS BOREDOMRESEARCH (VICKY ISLEY & PAUL SMITH)

Robots in Distress is an artwork that has been 
created as part of  the artists residency in the 
subCULTron consortium, one of  the European 
Union Horizon 2020 FET/Open Future and 
Emerging Technologies projects.
FET Open supports the early-stages of  the 
science and technology research and innovation 
around new ideas towards radically new future 
technologies. 

subCuLTron is combining biology 
and engineering to create a swarm of  
autonomous self-learning robots in a bio-
inspired approach in order to monitor and 

1/ subcultRon, a RobotIcs Fet oPen PRoject :
submaRIne cultuRes PeRFoRm long-teRm 
RobotIc exPloRatIon oF unconVentIonal 
enVIRonmental nIches 

perform in harsh environments such as the 
heavily human polluted Venice Lagoon.

(from the subCULTron documents)
This project is aiming at creating the world’s 
largest intelligent underwater monitoring 
system that coordinates, communicates and 
collects data autonomously. It will do this via a 
society of  self-organising underwater robots. 

subCULTron aims to develop an autonomous 
underwater robotic society comprising of  three 
swarms of  bio-inspired robots that monitor the 
environment in a marine habitat.
The focus of  the subCULTron project is on 

utilization of  bio-inspired behaviours, cultural 
learning, swarm behaviours for increased stability 
and adaptability in harsh environments. Apart 
IURP� FRQWULEXWLQJ� WR� WKH� VFLHQWLÀF� FRPPXQLW\�
by developing novel bioinspired behaviours 
and implementing a real world application of  a 
robotic swarm, the subCULTron system will also 
gather enormous amounts of  environmental 
GDWD� ZKLFK� FDQ� EH� XVHG� WR� ÀQH� WXQH� QDWXUH�
preservation policies, industrial techniques, etc.

Our heterogeneous system consists of  3 different 
agent types:
On the sea-ground, DUWLÀFLDO� PXVVHOV are the 
collective long-term memory of  the system, 
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allowing information to stay beyond the runtime 
of  other agents, thus allowing to continue 
learning from previously learned states. These 
mussels monitor the natural habitat, including 
biological agents like algae, bacterial incrustation 
DQG�ÀVK�
On the water surface, DUWLÀFLDO� OLO\� SDGV interface 
with the human society, delivering energy and 
LQIRUPDWLRQ� LQÁX[� IURP� VKLS� WUDIÀF� RU� VDWHOOLWH�
data.
Between those two layers, DUWLÀFLDO� ÀVK move/
PRQLWRU�H[SORUH�WKH�HQYLURQPHQW�DQG�H[FKDQJH�
LQIR� ZLWK� WKH� PXVVHOV� DQG� OLO\� SDGV�� $UWLÀFLDO�
mussels are novel class of  underwater agents.

We aim to push forward the edge of  knowledge 
with novel sensors (electric sense/electro-
communication), novel bio-inspired algorithms 
(underwater hives) and novel energy harvesting 
in underwater scenarios.
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“In a few words, what we are trying to do is to go 
EH\RQG�WKH�ORJLF�RI �LQGLYLGXDO�FRPSOH[�PDFKLQHV��
like many underwater robots are today, to deploy 
a collective cognitive system with high potential 
for learning and self-adaptation. This might 
actually prove an effective approach to work in 
marine environments which are very dynamic 
DQG�UHTXLUH�DGDSWLYH�FDSDFLWLHV�WR�EH�H[SORUHG�LQ�
WKHLU�FRPSOH[LW\µ�VXPPDUL]HV�VFLHQWLVW�7KRPDV�
Schmickl.

The subCULTron project is conducted in 
FRQVRUWLXP�ZLWK�HLJKW�SDUWQHUV�VSUHDG�DFURVV�ÀYH�
countries in the European Union. The project is 
EHLQJ�FRRUGLQDWHG�E\�WKH�$UWLÀFLDO�/LIH�/DE�DW�WKH�
Institute of  Zoology, Karl Frazens Universität, 
*UD]�� $XVWULD�� 7KH� $UWLÀFLDO� /LIH� /DE�� XQGHU�
the leadership of  Prof. Dr. Thomas Schmickl, 
specialises in research on swarm intelligence.

http://www.subcultron.eu/
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7KH�JRDO�RI �WKH�UHVHDUFK�RI �VXE&8/7URQ�H[SODLQHG�E\�WKH�VFLHQWLVW�5RODQG�7KHQLXV�IURP�WKH�8QLYHUVLW\�RI �*UD]

https://www.youtube.com/watch?v=COddmcGgBc8

2/ ReseaRch goal
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1/ From the residency : 
From simulation to robotics through biomimetics, 
artiFicial liFe and plastic waste, and back again

2/ bio-inspired Fragility and technological advancement

3/ conversation with the artists and the scientist

4/ leonardo article about the project 

Robots In DIstRess, 
boReDomReseaRch (VIcky Isley & Paul smIth)
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(Compiled from boredomresearch’s report, all 
images © the artists) 

MarCh 2016: 
MatCh-Making proCess, the artists 
seleCt the sCienCe Fet open 
ConsortiuM
subCultron is developing a culture of  robots 
designed to live in challenging, human polluted, 
environments, where they will collect data and 
monitor their surroundings. We chose to work 
with the subCultron future emerging technology 
project as we have always been fascinated with 
the mechanics of  the natural world. our artistic 
practice uses real time computing to create 

1/ FRom the ResIDency : 
FRom sImulatIon to RobotIcs thRough 
bIomImetIcs, aRtIFIcIal lIFe anD PlastIc waste, 
anD back agaIn

expressions that are informed by how natural 
systems behave and interact. on hearing about 
subCultron’s use of  bio-inspired techniques, 
fostering new way of  addressing the challenges 
of  a world subject to intensive human activity, we 
were immediately captivated by, what was for us, 
an intoxicating mix.

May 2016
to begin with we knew the project would 
challenge our understanding of  programmed 
behaviour as we moved out of  our comfort zone 
of  simulation and into a world that confronts the 
challenges of  the physical environment as well as 
those of  electrical engineering. When we arrived 

for our initial residency period in May 2016 at the 
$UWLÀFLDO�OLIH�ODE�LQ�WKH�.DUO�)UDQ]HQV�8QLYHUVLW\��
graz, austria, we discovered a contradictory mix 
of  similarities and differences. this combination 
provoked deep engagement in concepts of  
EHKDYLRXU� WKDW� EULGJH� FXOWXUDO� DQG� VFLHQWLÀF�
domains.
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paul smith and Vicky isley with ronald thenius 
LQ�IURQW�RI �WKH�EHHKLYH�DW�WKH�$UWLÀFLDO�/LIH�/DE�
of  the karl Frazens university, graz austria  

paul smith and Vicky isley with the bee-inspired 
URERWV�FOXVWHULQJ�DW�WKH�$UWLÀFLDO�/LIH�/DE�RI �WKH�
karl Frazens university, graz austria    
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suMMer 2016
During the summer we returned to the a-life 
lab where we worked with an electrical engineer 
building robots made from plastic waste. although 
these contrast with the highly engineered robots 
that will ultimately inhabit the Venice lagoon, 
the plastic waste robots have been inspired by 
the simple test bots made in the lab as proofs 
of  concept. this interaction has been rewarding 
on both sides. We have gained many new skills 
but more importantly have gained a deeper 
appreciation of  the processes, considerations 
and challenges of  the subCultron project. the 
scientists on the other hand have enjoyed the 
freedom to explore ideas with a playful freedom 
that can often be lost within the constraints of  a 
VFLHQWLÀF�IUDPHZRUN� Confronting the electronics …
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testing motion dynamics of  micro-controlled plastic waste… 
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7KH�VKDSH�RI �WKH�GLJLWDO�URERW�LQ�WKH�ÀQDO�ZRUN�Robots In Distress has been inspired by the plastic 
bottles the artists used in the lab to experiment with physical robots.
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in the course of  testing the motion dynamics 
of  micro controlled plastic rubbish, the robots 
would start losing their synthetic tendrils to end up 
swimming in a plastic soup of  their own remains 
which would get trapped in their propellers and 
ultimately interrupt their life cycle. through this 
process we realized if  we built these robots into 
an installation they wouldn’t be able to return to 
their base anymore to get charged and the robots 
would die -suffering the same fate as much of  
the world’s marine life.

in the time available it was important for us to 
follow a concept through to a point with a visual 
expression. this was ambitious to the point of  
challenging lab protocol. the established routine 

RI �DQDO\VLQJ�GDWD�VKHHWV��WHVWLQJ�VSHFLÀFDWLRQ�DQG�
formulating and testing principles to evaluate 
performance of  components was, in this case, a 
process that we needed to abridge. in doing so 
we encouraged a more spontaneous approach to 
engineering which engaged with the sometimes 
playful nature of  artistic production and an 
open ended freedom common to much creative 
practice. this was something that lab members 
found inspiring and we left feeling we had made a 
strong and positive contribution to the language 
of  practice by way of  introducing what we came 
to call ‘visceral engineering’ where choices and 
directions arise from a deep feeling or sense.
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on april 5th 2017, as part of  the arts/sciences lecture series organised by iMal in Brussels, boredomeresearch presented 
a large body of  their works.

among those, they discussed the ideas behind Robots In Distress and how they emerged from the confrontation of  the 
DUWLVWV·V�FUHDWLYH�ZRUOG�ZLWK�WKH�UHVHDUFKHV�FRQGXFWHG�DW�WKH�$UWLÀFLDO�/LIH�ODE�LQ�WKH�.DUO�)UDQ]HQV�8QLYHUVLW\�LQ�*UD]��
austria during their residence.
Robots in Distress is discussed towards the end of  this video recording of  the lecture, around 45’30’’.
 
https://www.youtube.com/watch?v=mCt0feZgmJ4&feature=youtu.be

2/ bIo-InsPIReD FRagIlIty 
anD technologIcal aDVancement
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,QVSLUHG�E\�1DWXUH��6ZDUP�RI �URERWV�DQG�DUWLÀFLDO�OLIH�ZRUNV
Conversation between Vicky isley, paul smith (boredomresearch), thomas schmickl and annick Bureaud (podcast)

7KH� DUWLVWV�� 9LFN\� ,VOH\� DQG� 3DXO� 6PLWK� DQG� 7KRPDV� 6FKPLFNO�� WKH� SURMHFW� OHDGHU� RI � WKH� VFLHQWLÀF� UHVHDUFK� SURMHFW�
VXE&8/7URQ�WDON�DERXW�WKHLU�UHVSHFWLYH�DSSURDFK�RI �DUWLÀFLDO�OLIH��ERWK�©LQ�YLWURª��DUWLÀFLDO�YLUWXDO�FUHDWXUHV�LQ�D�FRPSXWHU�
HQYLURQPHQW�� DQG� ©LQ�YLYRª� �URERWV� DQG�PRUH�SUHFLVHO\� VZDUP�RI � URERWV� LQ�QDWXUDO� HQYLURQPHQWV���7KH\�SUHVHQW� DQG�
discuss their common ground and questions in relation to the Feat residency.

KWWSV���FUHDWLYHGLVWXUEDQFH�RUJ�SRGFDVW�LQVSLUHG�E\�QDWXUH�VZDUP�RI�URERWV�DQG�DUWLÀFLDO�OLIH�ZRUNV�PHHWLQJ�ZLWK�
vicky-isley-paul-smith-boredom-research-and-thomas-schmickl-eng/

3/ conVeRsatIon wIth 
the aRtIsts anD the scIentIst

https://creativedisturbance.org/podcast/inspired-by-nature-swarm-of-robots-and-artificial-life-works-meeting-with-vicky-isley-paul-smith-boredom-research-and-thomas-schmickl-eng/
https://creativedisturbance.org/podcast/inspired-by-nature-swarm-of-robots-and-artificial-life-works-meeting-with-vicky-isley-paul-smith-boredom-research-and-thomas-schmickl-eng/
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©�6LPXODWHG�'HVSRQGHQF\�IRU�Robots in Distress�ª��ERUHGRPUHVHDUFK��9LFN\�,VOH\�DQG�3DXO�6PLWK���Leonardo, Mit press

http://olats.org/feat/Boredomresearch-leon_a_01468.pdf

4/ leonaRDo aRtIcle about the PRoject
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Robots In DIstRess oR the Reason of emotIons In non-lIvIng entItIes
by Annick Bureaud

Robots In DIstRess, 
boReDomReseaRch (VIcky Isley & Paul smIth)
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Endlessly, an underwater landscape unfolds 

on the screen in front of  our eyes. Here and 

there, some metallic poles appear, remains from 

unknown constructions. Plastic bags and nets 

DUH� OLWWLQJ� WKH� ZDWHU� ÁRRU�� PRUH� DQG� PRUH� RI �
WKHP��7KHUH�LV�QR�OLIH��1RW�D�VLQJOH�ÀVK��RU�VKHOO�
or aquatic plant. Instead a noria of  tiny robots, 

looking like alien insects that would have been 

hybridised with an earthian plastic bottle, are 

stubbornly lifting up and hopelessly falling back 

down. Upon rising, they emit a blinking red light 

contrasting with the blueish-grey color of  the 

background environment. The whole scenery is 

bathed in a sepulchral sound.

Robots In Distress� LV�DQ�$UWLÀFLDO�/LIH� �RU�$�/LIH��
FRPSXWHU�VLPXODWHG� ZRUOG�� :KHQ� $�/LIH� DUW�
emerged around the late 1980’s-early1990’s with 

artworks such as Karl Sims’s Panspermia� �������
RU� &KULVWD� 6RPPHUHU� 	� /DXUHQW� 0LJQRQQHDX�
Interactive Plant Growing��������RU�A-Volve�������
����� WKH\�ZHUH�� VRPHKRZ�� FHOHEUDWLQJ� OLIH�� HYHQ�

Robots In DIstRess oR the Reason of emotIons 
In non-lIVIng entItIes 

if  virtual or unknown ones. They were colorfull 

and playfull. 

Thirty years later Robots In Distress expresses 

a strong rupture: from exploring emergent 

behaviours and forms of  life of  the early days, 

its focus now is on the disappearing of  life, 

the human impact on nature and the failure of  

RXU� WHFKQR�VROXWLRQV�� 7KH� DUWLÀFLDO� FUHDWXUHV�
�YLUWXDO� URERWV�� DUH� OHVV� LQWHUHVWLQJ� E\� DQG� IRU�
WKHPVHOYHV� WKDQ� LQ� VR� IDU� DV� WKH\� UHÁHFW� XSRQ�
our responsibility in the disappearance of  real 

creatures, their despondency mirroring our own 

in elaborating answers.

Human beings have this capacity to develop 

empathy, even towards things, toward non-living 

entities, specially if  those things have some kind 

of  motion, and even more if  this motion seems 

to have a goal or intention. We project very 

easily our own intentions not only on our fellow 

humans but on objects as well.

,Q� KLV� ����� ERRN� Descartes’ Error: Emotion, 

Reason, and the Human Brain, neurologist Antonio 

Damasio has shown that without emotions 

human beings are unable to perform correctly in 

the world, to have a ‘rational’ behaviour. Should 

the robots that we build have emotions then, 

including negative ones, to be more effective, to 

help us in implementing solutions? The question 

is left open.

What is for sure is that there is a strong feeling of  

melancholia in Robots In Distress, of  having let the 

disaster to occur and left it to the robots to do 

the repairing. But, by their motion and behaviour, 

they too, show what we interpret as helplessness 

and hopelessness. And this is this very projection 

RI �RXU�KXPDQ�HPRWLRQV�WKDW��PD\��JLYHV�XV�WKH�
strength and the energy to react and take over, 

perhaps together with a swarm of  strongly 

emotional depressed robots.

 

$QQLFN�%XUHDXG��1RYHPEHU�����
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boredomresearch is the name of  the British 
artists duo composed of  Vicky Isley and Paul 
Smith. Their work expresses a fascination with 
the mechanics of  the natural world, exploiting 
computation to create visual experiences such 
as generative real time animations or online 
FUHDWLRQV� WR� WUDQVODWH� VFLHQWLÀF� UHVHDUFKHV� DQG�
data.

Resource : www.boredomresearch.net

boredomresearch
(Vicky isley 
& Paul smith) 
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crEDITS

«robots in Distress» has been created by boredomresearch

LQ�FROODERUDWLRQ�ZLWK�VXE&8/7URQ��ZZZ�VXEFXOWURQ�HX���
$UWLÀFLDO�/LIH�/DE��.DUO�)UDQ]HQV�8QLYHUVLW\�*UD]��KWWS���]RRO���XQL�JUD]�DW�DUWOLIH��

 

©5RERWV�LQ�'LVWUHVVª�KDV�EHHQ�FUHDWHG�DV�SDUW�RI �WKH�)($7�)XWXUH�(PHUJLQJ�$UW�DQG�7HFKQRORJ\�SURMHFW��IHDWDUW�HX
 

)($7�LV�DQ�LQLWLDWLYH�RI �HXWHPD�*PE+��$7���6WLFKWLQJ�:DDJ�6RFLHW\��1/���DQG�\RXULV�FRP��%(���
)($7�KDV�EHHQ�IXQGHG�E\�WKH�(8�EDFNHG�SURJUDPPH�)(7��)XWXUH�DQG�(PHUJLQJ�7HFKQRORJLHV��2SHQ��

,W�KDV�UHFHLYHG�IXQGLQJ�IURP�WKH�(XURSHDQ�8QLRQ·V�+RUL]RQ������UHVHDUFK�DQG�LQQRYDWLRQ�SURJUDPPH�XQGHU�JUDQW�DJUHHPHQW�
1R���������+�����)(723(1������&6$��

http://www.olats.org/feat/feat.php

www.subcultron.eu
http://zool33.uni-graz.at/artlife/

