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12.
Graphic Design encompasses a wide range of activities 
from the design of traditional print media (e.g. books and 
SRVWHUV��WR�VLWH�VSHFLͧ F��H�J��VLJQDJH�V\VWHPV��DQG�HOHFWURQLF�
media (e.g. interfaces). Its practice always explores the new 
possibilities of information and communication technolo-
gies. Therefore, interactivity and participation have become 
NH\�IHDWXUHV�LQ�WKH�GHVLJQ�SURFHVV��(YHQ�LQ�WUDGLWLRQDO�SULQW�
media, graphic designers are trying to enhance user experi-
ence and exploring new interaction models. 
Moving posters are an example of this. This type of posters 
FRPELQH�WKH�VSHFLͧ F�IHDWXUHV�RI�PRWLRQ�DQG�SULQW�ZRUOGV�
in order to produce attractive forms of communication that 
explore and exploit the potential of digital screens. In our 
opinion, the next step towards the integration of moving 
posters with the surroundings, where they operate, is incor-
porating data from the environment, which also enables 
the seamless participation of the audience. As such, the 
adoption of computer vision techniques for moving poster 
design becomes a natural approach.
Following this line of thought, we present a system wherein 
computer vision techniques are used to shape a moving 
poster. Although it is still a work in progress, the system is 
already able to sense the surrounding physical environment 
and translate the collected data into graphical information. 
The data is gathered from the environment in two ways:    
����GLUHFWO\�XVLQJ�PRWLRQ�WUDFNLQJ��DQG�����LQGLUHFWO\�YLD����
contextual ambient data. In this sense, each user interac-
tion with the system results in a different experience and   
in a unique poster design.

Keywords moving poster, graphic design, computer vision, context-
-aware computing, interaction design.
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Design de Moving Posters através do uso 
de Técnicas de Visão por Computador 

Using Computer Vision Techniques for 
Moving Poster Design

1�&GUKIP�)TȄƒEQ�Ȍ�WOC�FKUEKRNKPC�SWG�GPINQDC�Q�FGUGPJQ�FG�XȄTKQU�VKRQU�FG�
CTVGHCEVQU��FGUFG�QU�VTCFKEKQPCKU�OGKQU�KORTGUUQU�
R��GZ���NKXTQU�G�ECTVC\GU���CQU�
UKUVGOCU�FG�QTKGPVCȊȆQ�
R��GZ���UKUVGOCU�FG�UKPCNȌVKEC��G�CQU�OGKQU�FKIKVCKU�
R��GZ���
KPVGTHCEGU���&GUFG�UGORTG��C�UWC�RTȄVKEC�GZRNQTQW�G�UG�CFCRVQW�ȃU�PQXCU�RQUUKDKNK�
FCFGU�QHGTGEKFCU�RGNCU�VGEPQNQIKCU�FG�EQOWPKECȊȆQ�G�KPHQTOCȊȆQ��&GUVC�HQTOC��C�
KPVGTCEVKXKFCFG�G�C�RCTVKEKRCȊȆQ�VQTPCTCO�UG��TGEGPVGOGPVG��ECTCEVGTȐUVKECU�HWPFC�
OGPVCKU�FQ�UGW�RTQEGUUQ��+UVQ�VCODȌO�CDTCPIG�QU�OGKQU�OCKU�VTCFKEKQPCKU��EQOQ�
Q�FGUKIP�FG�ECTVC\GU�G�GFKVQTKCN��4GEGPVGOGPVG��QU�FGUKIPGTU�ITȄƒEQU�VȍO�VGPVCFQ�
CWOGPVCT�CU�GZRGTKȍPEKCU�FG�WVKNK\CȊȆQ�FG�CTVGHCEVQU�VTCFKEKQPCNOGPVG�KORTGUUQU��
CVTCXȌU�FC�GZRNQTCȊȆQ�FG�OQFGNQU�NKICFQU�CQ�FGUKIP�FG�KPVGTCEȊȆQ��
1U�moving posters UȆQ�WO�GZGORNQ�FKUUQ��'UVG�VKRQ�FG�ECTVC\GU�PCUEG�FC�EQODK�
PCȊȆQ�FG�WO�EQPLWPVQ�FG�GURGEKƒEKFCFGU�FQU�OWPFQU�FC�KORTGUUȆQ�G�FC�CPKOC�
ȊȆQ��#UUKO��CRTGUGPVCO�UG�EQOQ�WOC�HQTOC�OCKU�CVTCGPVG�FG�GZRNQTCT�Q�RQVGP�
EKCN�FQU�GETȆU�FKIKVCKU��5GIWPFQ�Q�PQUUQ�RQPVQ�FG�XKUVC��Q�RTȕZKOQ�ITCPFG�RCUUQ��
PQ�FGUGPJQ�FGUVG�VKRQ�FG�ECTVC\GU��UGTȄ�C�UWC�RGTHGKVC�KPVGITCȊȆQ�EQO�Q�CODKGPVG�
QPFG�GUVȆQ�KPUGTKFQU��0GUVG�UGPVKFQ��GUVGU�ECTVC\GU�VTCPUHQTOCO�UG�GO�UKUVGOCU�
SWG��CVTCXȌU�FC�TGEQNJC�FG�FCFQU�FQ�CODKGPVG��RQUUKDKNKVCO�WOC�RCTVKEKRCȊȆQ�TKEC�
G�EQORNGVC�FC�CWFKȍPEKC��1�WUQ�FG�VȌEPKECU�FG�8KUȆQ�RQT�%QORWVCFQT�UGTȄ�GPVȆQ�Q�
RTȕZKOQ�RCUUQ�PC�EQPUVTWȊȆQ�FG�moving posters. 
5GIWKPFQ�GUVC�NKPJC�FG�RGPUCOGPVQ��GUVCOQU�C�FGUGPXQNXGT�WO�UKUVGOC�RCTC�Q�
desenvolvimento de moving posters��SWG�WVKNK\C�VȌEPKECU�FG�XKUȆQ�RQT�EQORWVCFQT�
RCTC�OQNFCT�QU�GNGOGPVQU�PQ�ECTVC\��'ODQTC�CKPFC�UG�CRTGUGPVG�EQOQ�WOC�KP�
XGUVKICȊȆQ�GO�EWTUQ��Q�UKUVGOC�LȄ�ECRVC�FCFQU�FQ�CODKGPVG�QPFG�GUVȄ�KPUGTKFQ�G�
VTCPUHQTOC�QU�GO�KPHQTOCȊȆQ�ITȄƒEC��1U�FCFQU�UȆQ�QDVKFQU�FQ�CODKGPVG�CVTCXȌU�
FG�FQKU�RTQEGUUQU��
���FKTGEVCOGPVG��WVKNK\CPFQ�VȌEPKECU�FG�ECRVWTC�FG�OQXKOGPVQ��
G�
���KPFKTGEVCOGPVG��CVTCXȌU�FG�FCFQU�EQPVGZVWCKU�FQ�CODKGPVG��RGTOKVKPFQ��CUUKO��
SWG�ECFC�KPVGTCEȊȆQ�FQ�WVKNK\CFQT�UGLC�WOC�GZRGTKȍPEKC�FKHGTGPVG�EQO�WO�TGUWNVCFQ�
ITȄƒEQ�ȚPKEQ��
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design de interacção.
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1. Introduction
6GEJPQNQI[�CNYC[U�UJCRGF�CPF�YCU�UJCRGF�D[�GXGT[�CURGEV�QH�UQEKGV[��+P�VJKU�UGPUG��)TCRJKE�&GUKIP�

)&��ť�VJG�FKUEKRNKPG�TGURQPUKDNG�HQT�QTICPKUKPI�XKUWCN�EQOOWPKECVKQP�KP�QWT�UQEKGV[�
(TCUECTC��������
ť��JCU�CNYC[U�DGGP�MGGRKPI�C�U[ODKQVKE�FGXGNQROGPV�YKVJ�VJG�VGEJPQNQIKECN�KORTQXGOGPVU�
%QQRGT��
�������6JG�TGEGPV�VGEJPQNQIKECN�CFXCPEGU��UKPEG�QH�VJG�NCUV�SWCTVGT�QH�VJG�VYGPVKGVJ�EGPVWT[��CTG�PQ�
GZEGRVKQP��0QYCFC[UŨ�RTCEVKEG�QH�)&�KU�NQECVGF�DGVYGGP�VJG�VTCFKVKQPCN�CRRTQCEJGU�CPF�VJG�WUG�QH�PGY�
KPHQTOCVKQP�CPF�EQOOWPKECVKQP�VGEJPQNQIKGU�
0GXGU���������$GUKFGU��VQFC[ŨU�CWFKGPEG�KU�EJCPIKPI�CPF�
PQ�NQPIGT�EQPVGPVU�VQ�UKORN[�FKIGUV�OGUUCIGU�
#TOUVTQPI���5VQLOKTQXKE���������6JG�EQPVGORQTCT[�RW�
DNKE�KPETGCUKPIN[�CRRTQCEJGU�FGUKIPŨU�CTVGHCEVU�YKVJ�VJG�GZRGEVCVKQP�QH�KPVGTCEVKQP��6JKU�UVCTVGF�VQ�HQTEG�
VJG�OKZKPI�QH�VJG�VTCFKVKQPCN�RTKPV�CPF�NQECVKQP�URGEKƒE�OGFKC�YKVJ�FKIKVCN�GNGEVTQPKE�OGFKC��2QUVGTU�CTG�
PQ�GZEGRVKQP��6JG�FKIKVCN�UETGGPU��YJKEJ�JCXG�KPƒNVTCVGF�CNN�MKPF�QH�URCEGU��UGV�WR�C�PGY�FGUKIP�EJCNNGP�
IG��CNNQYKPI�VJG�KPENWUKQP�QH�XKFGQ�CPF�CPKOCVGF�)+(�
$GP[QP���������*QYGXGT��CU�KP�QVJGT�OQOGPVU�KP�
JKUVQT[��C�PGY�IGPGTCVKQP�QH�FGUKIPGTU�CTG�GODTCEKPI�VJGUG�VGEJPQNQIKGU��KP�QTFGT�VQ�EQODKPG�GZRGTKGP�
EGU�CPF�VQ�ETGCVG�C�PQXGN�HQTO�QH�EQOOWPKECVKQP�ť�The Moving Poster.
6JKU�PGY�OGFKWO�QH�EQOOWPKECVKQP��YJKEJ�KU�PQV�C�RQUVGT��KP�KVU�VTCFKVKQPCN�UGPUG��FQGU�PQV�RTGUGPV�
KVUGNH�CU�CP�KPVGTCEVKXG�CRRNKECVKQP�
G��I��YGDUKVGU�QT�FKIKVCN�CRRNKECVKQP���+V�KPJGTKVGF�VJG�VTCFKVKQPCN�
XGTVKECN�RQUVGT�HQTOCV�CPF�KVU�EQORQUKVKQP�TWNGU��DWV�QHVGP�JCU�C�FKIKVCN�XGTUKQP�YKVJ�FKHHGTGPV�VGO�
RQTCN�UVCVGU�
G�I��
2HȇHHNK���������
5VWFKQ�(GKZGP���)KIGT��������QT�
%TGCVKXG�4GXKGY����������#EEQTFKPI�
VQ�$TGEJDȜJN�
$GP[QP��������KV�UVKNN�KU�C�RQUVGT��DWV��VJG�CPKOCVKQP�RCTV�KU�OQTG�NKMG�C�ƒHVJ�EQNQWT��QT�C�
URGEKCN�RTKPV�VGEJPKSWG�Ŭ
6[RKECNN[��VJG�OQXKPI�RQUVGTU�CTG�FGUKIPGF�DCUGF�QP�C�UGV�QH�VGORQTCN�UVCVGU��FKURNC[GF�VQ�VJG�WUGT�
KP�C�UGSWGPVKCN�YC[��6JGUG�RQUVGTU�DQTFGT�QP�UVQT[VGNNKPI��DWV�UVKNN�QPN[�EQOOWPKECVG�VJG�UCOG�KP�
HQTOCVKQP�
$GP[QP���������#NVJQWIJ�KP�UQOG�CTVGHCEVU��VJG�KPVGTCEVKXG�CPF�IGPGTCVKXG�RTKPEKRNGU�CTG�
UVCTVKPI�VQ�DG�VCMGP�KPVQ�EQPUKFGTCVKQP�
G�I��
.756����������#EEQTFKPI�VQ�VJG�5ETGGP�&GUKIP�RTKPEKRNGU�
RQKPV�QH�XKGY��KVU�FGXGNQROGPV�CPF�KORNGOGPVCVKQP�CTG�UVKNN�PQV�YGNN�CEJKGXGF�
UGG�
/CEMNKP����������
%QPEGRVU�CU�GTIQPQOKEU�JWOCP�HCEVQTU��JWOCP�EQORWVGT�KPVGTCEVKQP�CPF�+PVGTCEVKQP�&GUKIP�
+Z&��
OC[�KPVGITCVG�OQTG�NGXGNU�QH�KPHQTOCVKQP�VQ�HWNN[�GPICIG�VJG�XKGYGT��+P�VJG�EQOKPI�RGTKQFU��VJKU�MKPF�
QH�RQUVGTU�YKNN�DGEQOG�OCKPUVTGCO�CPF�YKNN�DGIKP�VQ�TGURQPF�VQ�VJGKT�GPXKTQPOGPV�WUKPI�KPHQTOCVKQP�
ICVJGTGF�D[�KPRWV�FGXKEGU��UWEJ�CU�ECOGTCU��4(+&�VCIU��QT�CWFKQ�FGXKEGU�
$GP[QP���������6JGTGD[��
FKIKVCN�VGEJPQNQIKGU�YKNN�GPCDNG�FKCNQIWGU�DGVYGGP�VJG�CTVGHCEV�CPF�VJG�XKGYGTU�CPF�YKNN�RTQOQVG�VJG�
UGCONGUU�RCTVKEKRCVKQP�QH�VJG�WUGT�CPF�VJG�UGTGPFKRKV[�QH�FCVC�FGTKXGF�HTQO�C�RTQEGUU�QTKGPVGF�)&�

#TOUVTQPI���5VQLOKTQXKE���������
(QNNQYKPI�VJKU�NKPG�QH�VJQWIJV��YG�EQPUKFGT�VJG�CFQRVKQP�QH�%QORWVGT�8KUKQP�
%8��VGEJPKSWGU��KP�VJKU�
UEGPCTKQ��VJG�CU�C�PCVWTCN�UVGR�VQYCTFU�VJG�OQXKPI�RQUVGTUŨ�UVTCVGIKE�FGƒPKVKQP��+P�VJKU�UGPUG��YG�
FGXGNQR�GZRGTKOGPVU�KP�VJG�FGUKIP�QH�C�OQXKPI�RQUVGT�YJGTGKP�%8�VGEJPKSWGU�CTG�WUGF�VQ�FGƒPG�VJG�
RQUVGT	U�UJCRG��*QYGXGT��EQPVTCT[�VQ�EWTTGPV�OCKPUVTGCO�CRRTQCEJGU��VJG�RQUVGT�KU�UJCRGF�VJTQWIJ�
NKXG�KPRWV�FCVC�ICVJGTGF�D[�WUGT�VTCEMKPI��+P�VJKU�YC[��VJG�WUGT�ECP�FKTGEVN[�OCPKRWNCVG�VJG�ITCRJKECN�
GNGOGPVU�KP�VJG�EQORQUKVKQP��CPF�CV�VJG�UCOG�VKOG�UGG�VJG�TGUWNV�QH�VJG�OCPKRWNCVKQP��#NVJQWIJ�KV�KU�
UVKNN�C�YQTM�KP�RTQITGUU��KP�VJGUG�ƒTUV�GZRGTKOGPVU�VJG�FCVC�HTQO�VJG�WUGT�CPF�HTQO�VJG�UWTTQWPFKPI�
GPXKTQPOGPV�CNTGCF[�UJCRGU�VJG�GNGOGPVU�QH�VJG�RQUVGT�
6JG�TGOCKPFGT�QH�VJKU�RCRGT�KU�QTICPKUGF�CU�HQNNQYU��5GEVKQP���DTKGHN[�RTGUGPVU�VJG�DCEMITQWPF�QH�
VJG�ƒGNF��5GEVKQP���VJQTQWIJN[�FGUETKDGU�JQY�VJG�RQUVGT�KU�FGUKIPGF��5GEVKQP���FGUETKDGU�VJG�RQUVGT�
GNGOGPVŨU�OQXGOGPVU��CPF�ƒPCNN[��EQPENWUKQPU�CPF�HWVWTG�YQTM�CTG�RTGUGPVGF�KP�5GEVKQP���

2. Background
&GUMVQR�2WDNKUJKPI�
&62��TGXQNWVKQP�NGF�
)&��VQ�DG�VJG�ƒTUV�RTQHGUUKQP�TGUJCRGF�D[�FKIKVCN�VGEJPQNQIKGU�

$NCWXGNV���������%QPVTCT[�VQ�VJG�UVTQPI�TGUKUVCPEG�QH�UGXGTCN�FGUKIPGTU�VQ�&62�VGEJPQNQIKGU��KP�VJG�VWTP�
QH�VJG�OKNNGPPKWO��EQORWVGT�JCXG�CNTGCF[�CFQRVGF�CU�)&�RTKOCT[�VQQN�
/GIIU���2WTXKU���������$NCWXGNV��
�������(WTVJGTOQTG��&62�CNUQ�RTGUGPVGF�PGY�YC[U�QH�FKURNC[KPI�KPHQTOCVKQP�CPF�CRRTQCEJKPI�ITKFU��
RGTOCPGPVN[�EJCPIKPI�VJG�OGVJQFU�QH�FGUKIP�
.KEMQ���8CPFGTNCPFU��������/GIIU���2WTXKU������������
6JGTGD[��)&�YCU�VTCPUHQTOGF�KPVQ�C�KPVGTFKUEKRNKPCT[�CPF�WDKSWKVQWU�ƒGNF��6JGUG�EJCTCEVGTKUVKEU�GPC�
DNGF�C�DKV�HWTVJGT�VJG�GODGF�QH�FKIKVCN�VGEJPQNQIKGU�KP�QWT�GXGT[FC[�NKXGU���ETGCVKPI�OQTG�ūURCEGUŬ�VQ�DG�
FGUKIPGF�
.WRVQP��������
9JKNG�ITCRJKE�FGUKIPGTU�GODTCEG�CPF�WUG�TGEGPV�FKIKVCN�VGEJPQNQIKGU��VJG[�FQ�PQV�HWNN[�WPFGTUVCPF�VJGO�

0GXGU���������.KMG�KP�VJG�����U��PQYCFC[U�VJG�EQORWVGT�EQPVKPWGU�VQ�DG�XKGYGF�D[�UGXGTCN�FGUKIPGTU�
CU�CPQVJGT�VQQN�ť�LWUV�NKMG�C�FKHHGTGPV�V[RG�QH�RGPEKN�
/CGFC���������#NVJQWIJ�UQOG�FGUKIPGTU��GURGEKCNN[�
HTQO�VJG�PGYGUV�IGPGTCVKQPU��WPFGTUVCPF�VJG�RQUUKDKNKVKGU�QH�WUKPI�VJG�EQORWVGT�CU�C�OGFKWO�QH�GZRTGU�
UKQP��VJG[�NCEM�VJG�VGEJPKECN�MPQYNGFIG��RCTVKEWNCTN[�KP�EQORWVGT�RTQITCOOKPI�CPF�+Z&�
$GP[QP���������
.KOKVCVKQPU�VJCV�TGUVTCKP�VJG�QWVTGCEJ�QH�ITCRJKE�FGUKIP�RTQLGEVU�CPF��UQ��JKPFGT�CP�CNN�GPEQORCUUKPI�
GZRNQTCVKQP�QH�VJG�FKIKVCN�OGFKC�
6JG�GOGTIKPI�KPVGTGUV�KP�VJG�WUG�QH�FCVC�VQ�RTQFWEG�CGUVJGVKE�CTVGHCEVU�RTQXGU�VJKU�RQKPV��%WTTGPVN[��
ETGCVKXG�FKUEKRNKPGU�CTG�UGFWEGF�D[�VJG�HWUKQP�QH�FKHHGTGPV�OGFKC�CPF�D[�EQPEGRVU�CU�&CVC�&TKXGP�&GUKIP��
)GPGTCVKXG�&GUKIP��2CTCOGVTKE�&GUKIP��QT�+PHQTOCVKQP�&GUKIP�
.CTCPLQ���������#U�OGPVKQPGF�CDQXG��
OQXKPI�RQUVGTU�CTG�C�PCVWTCN�GZCORNG�QH�VJG�EJCPIG�KP�DCUKE�CUUWORVKQPU�QH�)&�
+P�TGEGPV�VKOGU��OQXKPI�RQUVGTU�JCXG�DGEQOG�RQRWNCT�KP�)&ŨU�NCPFUECRG��*QYGXGT��C�FKUEWUUKQP�
CDQWV�YJCV�EQPUVKVWVGU�C�IQQF�OQXKPI�RQUVGT��CPF�YJCV�KU�KVU�OGFKWO	U�DQWPFCTKGU�YCU�UVCTVGF�

$GP[QP��������6JKTKGV���������+P�VJKU�UGPUG��URGEKCNKUGF�EQORGVKVKQPU�CRRGCTGF��UWEJ�CU�VJG�Typoma-
nina Video Poster Contest�
UGG�
6[RQOCPKC���������QT�VJG�Weltformat Poster Festival�
UGG�
9GNVHQTO��
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��������1VJGT�HGUVKXCNU�CNUQ�UVCTVGF�VQ�CEEGRV�CRRNKECVKQPU�QH�VJKU�OGFKWO��KP�VJGKT�RQUVGT�GZJKDK�
tions and contests. For instance, the Graphic Design Festival Scotland�
UGG�
)TCRJKE�&GUKIP�(GUVKXCN�
5EQVNCPF���������
6JG�ƒTUV�UVGRU�VQ�VJG�FGƒPKVKQP�QH�VJG�OGFKWO�YGTG�VCMGP�D[�,QUJ�5EJCWD��YKVJ�VJG�ETGCVKQP�QH�VJG�
YGD�TGRQUKVQT[�The Moving Poster�
5EJCWD��P�F����6JKU�FCVCDCUG�EQNNGEVU�GZCORNGU�QH�OQXKPI�RQUVGTU�
VQ�RTGUGPV�VJG�RQUUKDKNKVKGU�CPF�NKOKVCVKQPU�QH�VJG�YQTM�KP�VJKU�OGFKWO��
$GP[QP���������#U�VJG�OCKP�
QDLGEVKXG��VJG�KPXGPVQT[�UGGMU�VQ�CPUYGT�SWGUVKQPU�UWEJ�CU��
���9JCV�CTG�VJG�VGEJPKSWGU�CPF�OGVJQFU�
QH�PCTTCVKQP!��
���9JGTG�FQGU�VJG�RQUVGT�GPFU�CPF�YJGTG�FQGU�C�ƒNO�DGIKP!��CPF�
���9JCV�C�RQUVGT�
CEVWCNN[�KU�CPF�JQY�VJKU�OGFKWO�YKNN�EQPVKPWG�VQ�FGXGNQR�KP�VJG�HWVWTG!�
5EJCWD��P��F����%WTTGPVN[��VJG�
KPXGPVQT[�JCU�C�VQVCN�QH�ƒHV[�VJTGG�RQUVGTU�
#FFKVKQPCNN[��5EJCWD�
5EJCWD��P��F���CNUQ�FGXGNQRGF�C�VCZQPQO[�HQT�ENCUUKH[KPI�VJG�YQTMU�JG�KU�EQNNC�
VKPI��*KU�ENCUUKƒECVKQP�EQPUKFGTU�VJCV�RQUVGTU�ECP�DG�FKXKFGF�KPVQ�C�URGEVTWO�HTQO�VJCV�IQGU�HTQO�
UVCVKE�VQ�ƒNOKE�FGUKIPU��6JG�UVCVKE�RQUVGTU�CTG�VJQUG�YJGTGD[�PQ�UVTWEVWTCN�CNVGTCVKQPU�VCMG�RNCEG��
VJGTG�CTG�PQV�RQUKVKQP�EJCPIGU�CPF�VJG�CPKOCVKQP�GHHGEVU�CTG�RTGFQOKPCPVN[�UVCVKE�
G�I��CNVGTKPI�
EQNQWT�UWTHCEGU�QT�UKPING�XKUWCNU���+P�VJG�OKFFNG�QH�VJKU�URGEVTWO�CTG�VJG�F[PCOKE�RQUVGTU��#�F[PCOKE�
RQUVGT�KU�FGUKIPGF�YKVJ�OQXKPI�RCTVU��6JKU�UGIOGPV�ECP�DG�DTQMGP�KPVQ�KPPWOGTCDNG�HQTOCVU�CPF�EC�
VGIQTKGU��(KPCNN[��VJG�ƒNOKE�RQUVGTU�CTG�VJQUG�YJQUG�VJG�OQXGOGPV�KU�GZENWUKXGN[�HQEWUGF�QP�EGTVCKP�
ƒNOKE�UEGPGU�
G�I��C�OQXKPI�DCEMITQWPF��
+P�VJG�EQPVGZV�QH�VJKU�RCRGT��YG�CTG�PQV�KPVGTGUVGF�KP�VJG�V[RG�QH�CPKOCVKQP�DWV�KP�UGGMKPI�CTVGHCEVU�
VJCV�RTQXKFG�KPVGTCEVKQPU�VJCV�CTG�VTKIIGTGF�D[�VJG�RWDNKE��6JGUG�RQUVGTU�ECP�DG�KP�VJG�YJQNG�URGE�
VTWO�FGƒPGF�D[�
5EJCWD��P��F����+P�VJKU�UGPUG��YG�RTQRQUG�CP�CNVGTPCVKXG�ENCUUKƒECVKQP�VQ�OQXKPI�
RQUVGTU�KP�VYQ�UWDUGVU��
���CPKOCVGF��CPF�
���KPVGTCEVKXG�
6JG�CPKOCVGF�RQUVGTU�RTGUGPV�VJG�KPHQTOCVKQP�KP�C�UGSWGPVKCN�YC[�
HTQO�C�5VCTV�MG[�HTCOG�VQ�CP�'PF�
MG[�HTCOG���GXGP�KH�VJKU�KU�PQV�XKUKDNG�VQ�VJG�CWFKGPEG�CPF�VJG�OQXKPI�RQUVGT�KU�FGUKIPGF�KP�C�NQQR��1P�VJG�
QVJGT�JCPF��KPVGTCEVKXG�RQUVGTU�CNNQY�VJG�WUGT�VQ�TGUJCRG�VJG�YC[�VJCV�VJG�KPHQTOCVKQP�KU�RTGUGPVGF��6JKU�
TGPFGTKPI�ECP�DG�GKVJGT�FKTGEV��XKC�WUGT�KPVGTCEVKQP��QT�KPFKTGEV��XKC�EQPVGZVWCN�CODKGPV�QT�WUGT�FCVC��1PN[�
VJG�KPVGTCEVKXG�RQUVGTU�CNNQY�VJG�KPEQTRQTCVKQP�QH�FCVC�VJTQWIJ�EQORWVCVKQPCN�VGEJPKSWGU��UWEJ�CU�%8�
QT�2CVVGTP�4GEQIPKVKQP��6JGTGHQTG��VJG[�YKNN�TGOCKP�RGTRGVWCNN[�KP�CP�WPƒPKUJGF�UVCVG��+P�VJG�EQPVGZV�QH�
VJKU�UVWF[��YG�YKNN�QPN[�HQEWU�QP�VJG�FGXGNQROGPV�CPF�UVWF[�QH�VJKU�V[RG�QH�RQUVGTU��#NVJQWIJ�VJKU�KU�C�
TGNCVKXGN[�PGY�CPF�WPGZRNQTGF�CTGC��UQOG�CRRNKECVKQPU�GZKUV��
$TKGHN[��KPVGTCEVKXG�RQUVGTU�CTG�U[UVGOU�VJCV�CNNQY�WUGT�KPVGTCEVKQP��5VWFKQ�(GKZGPŨU�RQUVGT�HQT�Oto Nové 
Swiss Festival��CV�.QPFQPŨU�%CHG�1VQ�
5VWFKQ�(GKZGP���)KIGT���������KU�C�ECUG�UVWF[�QH�VJKU�V[RG�QH�RQUVGT��+P�
KVU�FKIKVCN�XGTUKQP��VJKU�RQUVGT�DGEQOGU�KP�C�YGD�CRR�YJKEJ�GPCDNGU�VJG�WUGT�KPVGTCEVKQP��VJTQWIJ�VJG�OQW�
UG��#NVJQWIJ�VJG�UGV�QH�KPVGTCEVKQPU�CTG�RTGFGƒPGF��VJG�YC[�VJG�WUGTU�KPVGTCEV�YKVJ�VJG�RQUVGT�KU�CNYC[U�
FKHHGTGPV��(WTVJGTOQTG��5VWFKQ�(GKZGP�TGEGPV�YQTM�KU�GZRNQTKPI�VJG�FGXGNQROGPV�QH�OQXKPI�RQUVGTU�KP�DQVJ�
RGTURGEVKXGU��GKVJGT�KPVGTCEVKXG�
G�I��VJG�5WPUGV�RQUVGT�
5VWFKQ�(GKZGP��P��F����QT�CPKOCVGF�
G�I��8NQYЏ�KFGP�
VKV[�
5VWFKQ�(GKZGP����������#FFKVKQPCNN[��KVU�RTQLGEVU�JCXG�DGGP�YGNN�CEEGRVGF�D[�VJG�FGUKIP�EQOOWPKV[��
CEJKGXKPI�C�JKIJ�KORCEV�CPF�GZRQUWTG�KP�URGEKCNKUGF�OGFKC�
UGG�
$QWTVQP��������
8GUPKP���������
1P�VJG�QVJGT�JCPF��VJG�U[UVGO�ECP�ICVJGT�KPHQTOCVKQP�HTQO�VJG�GPXKTQPOGPV�YKVJQWV�C�WUGT�FKTGEV�KP�
VGTCEVKQP��6JG�ECORCKIP�VQ�5YGFKUJ�RJCTOCE[�EJCKP�#RQVGM��KP�VJG�5VQEMJQNO�UWDYC[��FGXGNQRGF�D[�
ǭMGUVCO�*QNUV��KU�C�IQQF�ECUG�KP�RQKPV�
:KG��������ǭMGUVCO�*QNUV��P��F����6JG�RQUVGT�TGURQPFU�VQ�VJG�
KPEQOKPI�VTCKPU��WUKPI�VJG�FCVC�TGEQTFGF�D[�WNVTCUQPKE�UGPUQTU��GPUWTKPI��VJGTGHQTG��VJCV�VJG�OQFGN�
JCU�JGT�JCKT�VQWUNGF�D[�VJG��YKPF��QH�VJG�OQXKPI�VTCKP�
#V�VJG�UCOG�VKOG��QVJGT�FGUKIPGTU�CTG�KPXGUVKPI�KP�VJG�FGXGNQROGPV�QH�ūRQUVGT�OCEJKPGUŬ�VJCV�GPCDNG�
VJG�WUGT�VQ�ETGCVG�C�RQUVGT��VJTQWIJ�C�RTGXKQWUN[�FGXGNQRGF�HTCOGYQTM�
#TOUVTQPI���5VQLOKTQXKE��
�������+P�VJG�ƒTUV�UVCIG��VJG�U[UVGO�RTGUGPVU�C�FGHCWNV�RQUVGT��CPF�VJG�WUGT��VJTQWIJ�VJG�OCPKRWNCVKQP�
QH�VJG�U[UVGO�ECP�UGG�VJG�OQFKƒECVKQPU�CPF�ETGCVG�C�RQUVGT�FGUKIP��#EEQTFKPIN[��VJGUG�U[UVGOU�CTG�
KPVGTCEVKXG�RQUVGTU��CEEQTFKPI�VQ�QWT�RQKPV�QH�XKGY��
+P�VJKU�UGPUG��.WK\�.WFYKI�FGXGNQRGF�CP�KPVGTCEVKXG�WUGT�QTKGPVGF�RQUVGT�EQORQUKVQT��VJG�Poster 
Machine��WUKPI�CP�#TFWKPQ�CPF�2TQEGUUKPI�
2GNUQP��-KO��&NWICUJ����<QVVGT��.WFYKPI���������6JG�WUGT�
ECP�ETGCVG�C�WPKSWG�RQUVGT�FGUKIP��UJCRKPI�VJG�UECNG�CPF�VJG�RQUKVKQP�QH�VJG�GNGOGPVU�OCPKRWNCVKPI�C�
UGTKGU�QH�MPQDU�CPF�UYKVEJGU��+P�VJG�UCOG�RGTURGEVKXG��2TQLGEV�2TQLGEVU�UVWFKQ��KP�EQNNCDQTCVKQP�YKVJ�
VJG�-QWPMWG[�&GUKIP�+PKVKCVKXG��FGXGNQRGF�VJG�KPUVCNNCVKQP�Productive Posters�
2TQLGEV�2TQLGEVU���������
6JKU�KPUVCNNCVKQP�CNNQYU�VJG�WUGT�VQ�YTKVG�QT�FTCY�KP�DNCPM�HQTOU�KP�QTFGT�VQ�FGXGNQR�C�RQUVGT�FGUKIP��
(QT�GCEJ�RQUVGT�VJGTG�CTG�OQFWNGU�VJCV�ECP�DG�KPENWFGF��HQT�KPUVCPEG��VQ�CFF�SWQVCVKQPU�QT�IKXG�DCEM�
ITQWPF�KPHQTOCVKQP�
#TOUVTQPI���5VQLOKTQXKE���������
6JG�WUG�QH�%8�VGEJPKSWGU�
UWEJ�CU�OQVKQP�ECRVWTG�QT�HCEG�TGEQIPKVKQP��VQ�RTQFWEG�ITCRJKE�KOCIGU��KV�
KU�PQV�C�PGY�RTCEVKEG�
.GXKP���������+P�TGEGPV�VKOGU���FCVC�FTKXGP�FGUKIP��CTVGHCEVU�UVCTV�VQ�WUG�VJGO�KP�
ITCRJKEU�EQPVGZV�
G�I��
6JG�2CTVPGTU���������
.CTCPLQ���������0GXGTVJGNGUU��VJGKT�WUG�KU�UVKNN�WPEQOOQP�KP�
VJKU�UEGPCTKQ��6JKU�KU�NCTIGN[�FWG�VQ�VJG�CFXCPEGF�WPFGTUVCPFKPI�TGSWKTGF�VQ�VJG�KORNGOGPVCVKQP�QH�UQOG�
%8�CNIQTKVJOU�YJKEJ�JCU�DGGP�HTKIJVGPKPI�ITCRJKE�FGUKIPGTU��*QYGXGT��PQYCFC[U�C�PWODGT�YKFGN[�W�
UGF�CPF�GHHGEVKXG�VGEJPKSWGU�ECP�DG�KORNGOGPVGF�D[�GXGT[QPG��CPF�UGXGTCN�VQQNMKVU�QHHGT�GCU[�CEEGUU�
VQ�OQTG�CFXCPEGF�%8�HWPEVKQPCNKVKGU�
.GXKP���������6JG�TCRKF�KPETGCUG�QH�VGEJPQNQIKECN�RQYGT�CPF�VJG�
PGEGUUKV[�QH�OQXKPI�RQUVGTU�DGICP�VQ�TGCEV�VQ�GPXKTQPOGPVCN�UVKOWNK��KP�QWT�QRKPKQP��ECP�NGCF�VJGUG�VGEJ�
PQNQIKGU�VQ�VCMG�VJG�OCKP�TQNG�KP�VJG�FGUKIP�RTQEGUU�QH�VJKU�V[RG�QH�CTVGHCEVU�
$GP[QP���������
The Camera Postura��D[�.756��
.756��������ECP�DG�TGEQIPKUGF�CU�QPG�QH�VJG�OQUV�KPPQXCVKXG�CTVGHCEVU��
KP�VJKU�LQKPV�XGPVWTG�DGVYGGP�VJKU�VYQ�ƒGNFU��6JKU�KPUVCNNCVKQP�GORNQ[U�%8�VGEJPKSWGU�VQ�FGXGNQR�CP�
KPVGTCEVKXG�OQXKG�RQUVGT�IGPGTCVQT��6JG�KPUVCNNCVKQP�VTCEMU�VJG�WUGTŨU�DQF[�NCPIWCIG�CPF�OCVEJGU�KV�YKVJ�
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C�UKOKNCT�OQXKG�UEGPGŨU�RQUGU��6Q�VJG�ETGCVGF�KOCIGU�CFFKVKQPCN�KPHQTOCVKQP�
G�I��OQXKG�KPHQTOCVKQP��
KU�CFFGF��'CEJ�RQUG�TGUWNVU�KP�VJG�ETGCVKQP�QH�C�ƒNO�RQUVGT�CV�GCEJ�KPVGTCEVKQP��6JKU�KPUVCNNCVKQP�YCU�
implemented in the Netherlands Film Festival�
������CPF�VJG�XKUKVQTŨU�IGUVWTGU�OCVEJGF�YKVJ�UEGPGU�QH�
VJG����OQUV�RQRWNCT�ƒNOU�KP�VJG�HGUVKXCN�
#U�CDQXG�OGPVKQPGF�VJKU�KU�C�ƒGNF�KP�HCUV�EJCPIKPI��1VJGT�GZCORNGU�ECP�DG�HQWPF�KP�URGEKCNKUGF�YGDUKVGU�
CPF�NKVGTCVWTG��9JKNG�UQOG�GHHQTV�JCU�DGGP�OCFG�VQ�RTQXKFG�TGHGTGPEGU�HTQO�DQQMU�QT�RCRGTU��WPHQTVWPC�
VGN[��VJGUG�RTQLGEVU�YGTG�FGXGNQRGF�KP�TGEGPV�VKOGU�CPF�VJG�KPHQTOCVKQP�KU�QPN[�CXCKNCDNG�QPNKPG�

3. The Approach
+P�VJKU�GCTN[�UVCIG��YG�UVCTV�VQ�FGXGNQR�C�RQUVGT�FGUKIP�VJCV�GPCDNGU�VJG�XCTKCPEG�QH�VJG�RQUKVKQP�CPF�
VJG�RGTEGRVKQP�QH�KVU�UJCRGU��+P�QTFGT�VQ�OCMG�VJKU�XCTKCPEG�RQUUKDNG��YG�KPVGTECNCVG�VJTGG�FKOGPUKQ�
PCN�IGQOGVTKGU�YKVJ�VYQ�FKOGPUKQPCN�UJCRGU��VJG�IGQOGVTKGU�CTG�ETGCVGF�KP�VJG��&�URCEG��JQYGXGT��
VJG�WUGT�QPN[�JCU�VJKU�RGTEGRVKQP�KH�JG�UJG�KPVGTCEVU�YKVJ�VJG�RQUVGT��6JKU�ƒTUV�CTVGHCEV�KU�RTGUGPVGF�
QPN[�CU�EQPEGRV�RTQQH�VQ�UVWF[�VJG�XKCDKNKV[�QH�VJG�RTQLGEV��6JG�RQUVGT�FGUKIP�KU�ETGCVGF�KP�CP�KPVGTCE�
VKXG�UEGPCTKQ�WUKPI�2TQEGUUKPI�
UGG�ƒIWTG�����&WTKPI�VJKU�RTQEGUU��YG�CNUQ�WUG�VJG�UVCPFCTF�1RGP%8�
2TQEGUUKPI�NKDTCT[��FGXGNQRGF�D[�)TGI�$QTGPUVGKP��CPF�6GODQQ�UQHVYCTG�VQQNMKV��
6JG�RQUVGT�KP�ƒIWTG���KU�EQORQUGF�D[���V[RGU�QH�ITCRJKE�GNGOGPVU��
���DQZGU��
���URJGTGU��CPF�
���
NGVVGTU��6JG�EQNQWTU�RCNGVVG�CUUQEKCVGF�YKVJ�RQUVGT�EJCPIGU�KP�CEEQTFCPEG�YKVJ�VJG�VGORGTCVWTG�QH�
VJG�XGPWG�YJGTG�VJG�RQUVGT�KU�KPUVCNNGF��(WTVJGTOQTG��VJG�WUGT�ECP�UGNGEV�VJG�GNGOGPV�VQ�TGUJCRG��
D[�ENKEMKPI�QP�KV��+P�VJKU�UGPUG��VJG�U[UVGO�ICVJGTU�FCVC�HTQO�KVU�UWTTQWPFKPI�GPXKTQPOGPV�KP�VYQ�
YC[U��
���FKTGEVN[��XKC�WUGT�OQVKQP�VTCEMKPI��CPF�
���KPFKTGEVN[��WUKPI�EQPVGZVWCN�CODKGPV�FCVC��KP�VJKU�
ECUG��YGCVJGT�FCVC��

2.1. Motion Tracking
6JG�WUGT�OQVKQP�KU�ICVJGTGF�D[�VTCEMKPI�VJG�WUGTŨU�JGCF��WUKPI�C�HCEG�FGVGEVKQP�CNIQTKVJO��6JG�RQUKVKQP�
QH�VJG�XKGYGT	U�JGCF�KU�TGDQWPFGF��KP�TGNCVKQP�VQ�VJG�ECOGTC�TCPIG��K�G��KH�VJG�WUGT�JCU�VJG�JGCF�KP�VJG�EGP�
VTG�QH�VJG�ECRVWTGF�KOCIG��VJG�RQUVGT�FQGU�PQV�EJCPIG��JQYGXGT��VJG�OQTG�VJG�WUGT�OQXGU�JQTK\QPVCNN[�
QT�CPF�XGTVKECNN[��VJG�OQTG�PQVKEGCDNG�KU�VJG�EJCPIG�
UGG�ƒIWTGU���CPF����
 

 
+H�OQTG�VJCP�QPG�RGTUQP�KU�KP�HTQPV�QH�VJG�RQUVGT��VJG�OQVKQP�ECRVWTG�OGVJQF�ECNEWNCVGU�VJG�CXGTCIG�
RQKPV�DGVYGGP�VJG�RQUKVKQPU�QH�VJG�XKGYGTU�CPF�WUGU�VJKU�RQUKVKQP�

Figure 1. +PVGTCEVKXG�RQUVGT�FGUKIP�
KP�KVU�KPKVKCN�UVCVWU��
&GOQ�XKFGQU�CTG�CXCKNCDNG�CV�
JVVRU���UVWFGPV�FGK�WE�RV�`UTGDGNQ�
RWDNKE�OQXKPIARQUVGT�FGOQ�

Figure 2. /QVKQP�ECRVWTG�OCRRKPI�
schema. The motion is mapped in 
C��&�EQQTFKPCVG��KP�TCFKCPU��TGNCVKXG�
VQ�VJG�RQUKVKQP�QH�VJG�JGCF�YKVJ�VJG�
camera.

Figure 3. /QVKQP�ECRVWTG�OGVJQF�
KP�WUG�
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2.2. Contextual Ambient Data
+P�VJKU�UVCIG�QH�VJG�RTQLGEV��VJG�U[UVGO�KU�QPN[�CDNG�VQ�IGV�YGCVJGT�FCVC�HTQO�VJG�XGPWG�YJGTG�VJG�
RQUVGT�KU�KPUVCNNGF��6JG�KPHQTOCVKQP�KU�WUGF�VQ�CUUKIP�C�EQNQWT�RCNGVVG�VQ�VJG�RQUVGT��6JKU�FCVC�KU�VTCEMGF�
D[�WUKPI�VJG�RWDNKE�+2�#FFTGUU�QH�VJG�U[UVGO�VQ�FGVGTOKPG�VJG�RNCEG�YJGTG�VJG�RQUVGT�KU�EQPPGEVGF�VQ�
VJG�+PVGTPGV��5WDUGSWGPVN[��VJG�XGPWG	U�KPHQTOCVKQP�KU�WUGF�VQ�IGV�VJG�EWTTGPV�VGORGTCVWTG�QH�VJKU�RNCEG��
6JG�U[UVGO�WRFCVGU�VJG�YGCVJGT�KPHQTOCVKQP�GXGT[�ƒXG�OKPWVGU�
#HVGTYCTFU��VJG�EWTTGPV�VGORGTCVWTG�QH�VJG�RQUVGT	U�XGPWG�KU�PQTOCNKUGF�D[�VCMKPI�KPVQ�EQPUKFGTC�
VKQP�VJG�CXGTCIG�OKPKOWO�CPF�OCZKOWO�VGORGTCVWTG�XCNWGU�KP�VJG�RQUVGT�NQECVKQP��+P�VJKU�ECUG��
YG�PQTOCNKUGF�VJG�XCNWG�VCMKPI�KP�EQPUKFGTCVKQP�VJG�FCVC�CDQWV�VJG�ENKOCVQNQIKECN�PQTOCN�QH�CKT�
VGORGTCVWTG�RTQXKFGF�D[�2QTVWIWGUG�KPUVKVWVG�HQT�UGC�CPF�CVOQURJGTG��HQT�VJG�EKV[�QH�%QKODTC��KP�VJG�
RGTKQF�DGVYGGP�����Ť������#EEQTFKPIN[��VJG�OKPKOWO�XCNWG�KU�����y�%�CPF�VJG�OCZKOWO�����y�%�

+2/#��������
6JG�FKHHGTGPV�RQUVGT�EQNQWTU�CTG�CFFGF�VQ�VJG�U[UVGO�KP�VJG�HQTO�QH�C�URGEVTWO�FKXKFGF�KPVQ�ƒXG�
EQPVTQN�RQKPVU�
UGG�ƒIWTG�����6JG�EWTTGPV�EQNQWT�XCNWG�KU�VJGP�FGVGTOKPGF�D[�RNCEKPI�VJG�PQTOCNKUGF�
VGORGTCVWTG�XCNWG�KP�VJG�EQNQWT�URGEVTWO��6JG�EQNQWT�KU�IGPGTCVGF�VJTQWIJ�VJG�KPVGTRQNCVKQP�DGVYGGP�
VJG�EQNQWT�QH�VJG�VYQ�ENQUGT�MG[�RQKPVU�

Figure 5. 2QUVGTU�FGUKIPU�TGPFGTGF�FWTKPI�VKOGU�YKVJ�FKHHGTGPV�VGORGTCVWTGU��
(TQO�RQUVGT�TGPFGTGF�KP�VJG�EQQNGUV�OQOGPV�
KP�VJG�NGHV��VQ�VJG�TGPFGTGF�YCTOGTU�RGTKQFU��

4. Elements' Behaviour Design and Experimental Setup
#U�UVCVGF�DGHQTG��VJG�RQUVGT�KU�EQORQUGF�QH�VJTGG�V[RGU�QH�GUUGPVKCN�ITCRJKECN�GNGOGPVU�
URJGTGU��
DQZGU�CPF�NGVVGTU���'CEJ�GNGOGPV�JCU�C�FKUVKPEV�DGJCXKQWT��

4.1. Sphere Behaviour
9JGP�QPG�URJGTG�KU�UGNGEVGF��KV�OQXGU�KP�QPG�QH�VJG�CZGU��K�G��VJG�EGPVTG�QH�URJGTGU�EJCPIGU�KP�VJG�
FKTGEVKQP�QH�Z�QT�[�CZGU��6JG�VTCPUNCVG�CZKU�KU�UGNGEVGF�TCPFQON[�KP�VJG�KPKVKCNKUCVKQP�QH�VJG�QDLGEV�
CPF��KP�VJG�OCZKOWO��VJG�URJGTGU�OQXG�VGP�RKZGNU�KP�GCEJ�FKTGEVKQP��6JG�WUGTŨU�OQVKQP�KU�PQTOCNK�
UGF�WUKPI�VJG�EQUKPG��KP�VJG�Z�CZKU��CPF�VJG�UKPG��KP�VJG�[�CZKU�
UGG�ƒIWTG����
    

Figure 6. #P�GZCORNG�QH�VJG�URJGTGU	�DGJCXKQWT��1P�VJG�NGHV��6JG�U[UVGO�FQGU�PQV�TGEQIPKUG�C�WUGT�OQVKQP��
1P�VJG�TKIJV��VJG�U[UVGO�GORNQ[U�C�ITCRJKECN�VTCPUNCVKQP�VQ�TGURQPF�VQ�C�WUGT	U�OQVKQP�PQTOCNKUGF�KP�VJG�XCNWG�
QH���Á��K�G��VJG�WUGT�JCU�VJG�JGCF�QP�VJG�VQR�TKIJV�EQTPGT�QH�VJG�CTGC�ECRVWTGF�D[�VJG�ECOGTC��

4.2. Box Behaviour
6JG�DQZGU�GNGOGPVU�JCXG�UKOKNCT�DGJCXKQWT�VQ�VJG�URJGTGU��JQYGXGT��VJG�VTCPUNCVKQP�KU�TGRNCEGF�
D[�C�TQVCVKQP��#U�KP�URJGTGU��VJG�TQVCVKQP�CZKU�KU�EJQUGP�TCPFQON[�KP�VJG�KPKVKCNKUCVKQP�QH�VJG�QDLGEV��
+P�VJKU�MKPF�QH�GNGOGPVU��FKTGEVKQPCN�NKIJVU�CTG�WUGF��ETGCVKPI�UJCFQYU�QP�VJG�UKFGU�QH�VJG�DQZ�VQ�
GORJCUKUG�VJG�TQVCVKQP�
UGG�ƒIWTGU���CPF����
 

Figure 4. %QPVTQN�RQKPVU�QH�VJG�
EQNQWT�URGEVTWOU�CFFGF�VQ�VJG�
poster system.
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4.3. Letters Behaviour
6JG�NGVVGTU�UJCRGU�JCXG�OQTG�F[PCOKE�CPF�XCTKCDNG�KPVGTCEVKQPU��6JGTG�CTG�VJTGG�V[RGU�QH�KPVGTCE�
VKQPU�QP�NGVVGTU��
���TQVCVKQP��K�G��VJG�NGVVGT�TQVCVGU�CTQWPF�KVU�EGPVTG��
���TQVCVKQP�YKVJ�FTCIIKPI��K�G��
VJG�NGVVGT�TQVCVGU�CTQWPF�VJGKT�WRRGT�TKIJV�EQTPGT�CPF�NGCXG�C�FTCIIKPI�GHHGEV��CPF��ƒPCNN[��
���VTCPU�
NCVG�YKVJ�FTCIIKPI��K�G��VJG�NGVVGT�EJCPIGU�KVU�RQUKVKQP�GORNQ[KPI�CP�CEEQTFKQP�GHHGEV�KP�KVU�FTCIIKPI��
#FFKVKQPCNN[��VJG�TQVCVKQP�YKVJ�FTCIIKPI�JCU�CNUQ�VYQ�OQFGU��
���ƒZGF��YJGP�VJG�FTCIIKPI�KU�PQV�
ETGCVGF��CPF�
���PQP�ƒZGF��YJGP�C�PGY�FTCIIKPI�KU�ETGCVGF�
+P�VJKU�RTQVQV[RG��VJG�TQVCVKQP�GHHGEV�KU�CRRNKGF�VQ�VJG�NGVVGTU�5�CPF�2��6JG�TQVCVKQP�YKVJ�FTCIIKPI�KU�
CRRNKGF�KP�VJG�'�CPF�*�IN[RJU�
VJG�ƒZGF�OQFG�KP�VJG�'�HTQO�YQTF�ūOGŬ�CPF�VJG�PQP�ƒZGF�KP�VJG�QVJGT�
NGVVGTU���6JG�VTCPUNCVG�YKVJ�FTCIIKPI�KU�WUGF�KP�VJG�TGOCKPKPI�NGVVGTU�
6JG�TQVCVKQP�GHHGEV�KU�UKOKNCT�VQ�VJG�QPG�CRRNKGF�VQ�QVJGT�RQUVGT�GNGOGPVU�
UGG�ƒIWTG�����6JG�TQVCVKQP�
YKVJ�FTCIIKPI�GHHGEV�CRRNKGU�C�TQVCVKQP�VQ�NGVVGT�KP�KVU�WRRGT�TKIJV�EQTPGT��ETGCVKPI�FTCIU��6JKU�GHHGEV�
JCU�VYQ�OQFGU��6JG�ƒTUV�OQFG��VJG�PQP�ƒZGF��ETGCVGU�FTCIU�YJGP�VJG�TQVCVKQP�KU�FQPG�
UGG�ƒIWTG������
#NVGTPCVKXGN[��VJG�ƒZGF�OQFG�FQGU�PQV�ETGCVG�PGY�FTCIU�CPF�TQVCVG�CNUQ�VJG�GZKUVKPI�FTCIU�
UGG�ƒIWTG������
6JGUG�PWODGT�QH�FTCIU�CTG�ETGCVGF�YJGPGXGT�VJG�TQVCVKQP�CPING�KU�C�OWNVKRNG�QH�VJG�KPKVKCN�CPING
TQVCVKQP��6JG�FKTGEVKQP�QH�TQVCVKQP�KU�TCPFQON[�UGNGEVGF�KP�VJG�KPKVKCNKUCVKQP�

Figure 9. 'ZCORNG�QH�C�TQVCVKQP�GHHGEV�KP�C�NGVVGT�������
  

Figure 10. 'ZCORNG�QH�C�TQVCVKQP�YKVJ�FTCIIKPI�GHHGEV��KP�KVU�ƒZGF�OQFG��

Figure 11. 'ZCORNG�QH�C�TQVCVKQP�YKVJ�FTCIIKPI�GHHGEV��KP�KVU�PQP�ƒZGF�OQFG�

+P�VJG�VTCPUNCVG�YKVJ�FTCIIKPI�GHHGEV��VJG�IN[RJ�KU�VTCPUNCVGF��CEEQTFKPI�VQ�VJG�WUGT�OQVKQP�XCNWG��
CPF��EQPUGSWGPVN[��VJG�URCEG�DGVYGGP�VJG�FTCIU�KPETGCUGU�QT�FGETGCUGU�
UGG�ƒIWTG�����
  

Figure 7. 'ZCORNG�QH�C�TQVCVKQP�
CRRNKGF�VQ�C�DQZ�GNGOGPV��+P�VJG�
ITGGP�DQZ��VJG�TQVCVKQP�KU�CNQPI�VJG�
Z�CZKU��+P�VJG�TGF�DQZ��VJG�TQVCVKQP�KU�
CNQPI�VJG�[�CZKU�

Figure 8. +P�VJG�UCOG�UEGPCTKQ�
QH�(KIWTG����TQVCVKQP�CRRNKGF�VQ�C�DQZ�
YKVJ�CP�KPXGTUG�WUGT	U�OQVKQP�XCNWG�
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Figure 12. 'ZCORNG�QH�C�VTCPUNCVG�YKVJ�FTCIIKPI�GHHGEV��1P�VJG�NGHV��VJG�KPKVKCN�UVCIG�QH�VJG�RQUVGT��
1P�VJG�TKIJV��6JG�GHHGEV�CRRNKGF�VQ�C�IN[RJ.

5. Conclusion
We have presented an experiment to develop a moving poster that integrates external data in its 
RTQEGUU�QH�UJCRKPI��#NVJQWIJ�VJKU�KU�C�YQTM�KP�RTQEGUU��VJG�U[UVGO�CNTGCF[�VTCPUNCVGU�GPXKTQPOGP�
VCN�FCVC�KP�ITCRJKE�KPHQTOCVKQP��6JG�FCVC�KU�ICVJGTGF�FKTGEVN[�HTQO�VJG�WUGT��VTCEMKPI�VJG�XKGYGTŨU�RQ�
UKVKQP��CPF��KPFKTGEVN[��XKC�EQPVGZVWCN�CODKGPV�FCVC��6JKU�CNNQYU�WU�VQ�ETGCVG�FKHHGTGPV�WUGT�GZRGTKGP�
EGU�CPF�VQ�FGXGNQR�CV�GCEJ�KPVGTCEVKQP�C�WPKSWG�RQUVGT�FGUKIP��6JG�WUGT�OQVKQP�FCVC�KU�VTCPUNCVGF�
KPVQ�ITCRJKECN�KPHQTOCVKQP�WUKPI�EQORWVGT�XKUKQP�VGEJPKSWGU��PCOGN[��HCEG�FGVGEVKQP�
#NVJQWIJ�VJKU�GZRGTKOGPVCVKQP�UGTXGU�OCKPN[�CU�C�RTQQH�QH�EQPEGRV��VJG�RTGUGPV�TGUWNVU�OQVKXCVG�WU�
VQ�HWTVJGT�GZRNQTG�VJKU�KFGC��9KVJ�QPN[�C�UOCNN�PWODGT�QH�RCTCOGVGTU�
K�G��VJG�PWODGT�QH�RGQRNG�VJCV�
YCVEJ�VJG�RQUVGT��VJGKT�RQUKVKQP��CPF�VJG�VGORGTCVWTG�QH�VJG�XGPWG���VJG�F[PCOKUO�QH�VJG�RQUVGT�KU�
IWCTCPVGGF�CPF�VJG�ITCRJKECN�EJCPIG�KU�UKIPKƒECPV��+P�CPQVJGT�RQKPV�QH�XKGY��YG�RTQXGF�YKVJ�VJKU�
GZRGTKOGPV�VJCV�VJG�CDUGPEG�QH�U[PGTIGVKE�YQTM�DGVYGGP�VJGUG�ƒGNFU�KU�PQV�FKTGEVN[�TGNCVGF�VQ�VJG�
FKHƒEWNV[�KP�EQPPGEVKPI�VJGO��+P�VJKU�YC[��YG�DGNKGXG�VJCV�VJKU�QRGPGF�C�YKPFQY�QH�QRRQTVWPKV[�VQ�
ETGCVG�PQXGN�CPF�GZRGTKOGPVCN�YQTM��+P�HWVWTG�KVGTCVKQPU�QH�VJG�RTQLGEV��YG�GZRGEV�VQ�GZRNQTG�OQTG�
CFXCPEGF�OQVKQP�VTCEMKPI�VGEJPKSWGU��KOCIG�RTQEGUUKPI��CPF�CWVQOCVKE�RQUVGT�EQORQUKVKQP�
(WVWTG�YQTM�YKNN�CNUQ�HQEWU�QP��
���KPETGCUKPI�VJG�PWODGT�QH�HGCVWTGU�VTCEMGF�HTQO�VJG�WUGT�CPF�VJG�
GPXKTQPOGPV��
���FGXGNQRKPI�CP�CWVQOCVKE�RQUVGT�EQORQUKVKQP�U[UVGO��
���KPETGCUKPI�VJG�PWODGT�QH�
VTCPUHQTOCVKQP�OGVJQFU�KP�VJG�RQUVGT��CPF�
���FGXGNQRKPI�C�RJ[UKECN�KORNGOGPVCVKQP�QH�VJG�U[UVGO�
ś
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