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Abstract

The importance of the role audio plays in multimodal information media is often underestimated or 

even overlooked. This applies to a wide range of media in everyday use- from videoconferencing 

systems to multi modal human-computer interfaces and to some extent even computer games. When 

improving audiovisual (AV) systems, the focus is generally on video. A question seldom asked, most 

OLNHO\�EHFDXVH�LW�LV�RI�D�GLI¿FXOW�QDWXUH��LV�KRZ�ZH�DFWXDOO\�SHUFHLYH�DXGLRYLVXDO�PHGLD�

 In this study the importance of audio was examined by exposing subjects to au-

diovisual video clips that varied only in audio quality. In some videos background 

noise from a subway train was added and was to be regarded as an external signal. 

The subjects were asked to rate their perception of the audio, video, audiovisual quality as well as 

the listening effort by rating the comprehensibility of the content. They were also required to pay 

attention to the content in each video and to answer questions about it.

 Results show a perceived difference in video quality following the perception of audio quality, 

although the video quality was never altered. Results also show that a light reverb infused in the au-

dio signal was considered to have a positive impact on comprehensibility while still being perceived 

as decreasing the audio quality.

 The thesis has been written in collaboration with telecomunication company Ericsson and all 

tests and material have been recorded at Ericsson laboratories in Kista, Stockholm.
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Sammanfattning

Vikten av audio inom multimodal informationsmedia är ofta underskattad. Detta gäller media som 

videokonferenssystem, interaktiva datainterface och i någon mån även dataspel. När förbättringar 

inom audiovisuella system görs, satsas det ofta mer på den visuella delen, t.ex. genom en större 

videoskärm eller effektivare video codec. En fråga som sällan ställs, säkerligen för att den är svår, 

är hur vi egentligen uppfattar media.

 Denna studie ämnar att påvisa vikten av audio genom ett subjektivt test där test-

personerna betygsatte sin kvalitetsuppfattning av audio, video, audiovisuella (AV), hur 

lätt eller svårt dom fann det att uppfatta innehållet i en serie korta videoklipp, där en-

dast audiokvalitén ändrats. Även bakgrundsljud från tunnelbana fanns med i ljudsig-

nalen för vissa video- klipp och var ämnat att vara betraktat som extern audiosignal (miljö).  

Testpersonerna ombads betygsätta sin uppfattning av audiokvalité, videokvalité, total audiovisuell 

kvalité och hur lätt eller svårt det var att uppfatta innehållet i videon. Utöver det blev de ombedda att 

svara på några frågor angående innehållet i videon.

 Resultaten visar att den uppfattade videokvalitén följer uppfattningen om audiokvalité även 

om videokvalitén förblev oförändrad genom hela testet. Videoklipp som innehöll ljud med tillagd 

efterklang blev betygssatta som sämre i audiokvalité även om uppfattningen blev betygssatt som 

bättre.

 Detta examensarbete har utförts i samarbete med telekommunikationsföretaget Ericsson. 

Själva studien och det tillhörande råmaterialet har blivit inspelat och tagit plats på Ericsson labora-

tories i Kista, Stockholm.
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1 Foreword

6JG�KFGC�QH�VJG�VQRKE�QH�VJKU�VJGUKU�YQTM�KU�C�TGUWNV�QH�C�UGTKQWU�KPVGTGUV�KP�CWFKQ�QP�C�VGEJPKECN��

RU[EJQ�CEQWUVKECN�CPF�RU[EJQNQIKECN�NGXGN��6JG�EQPUWORVKQP�QH�CWFKQXKUWCN�OGFKC�JCU�KPETGCUGF�

FTCUVKECNN[�KP�VJG�RCUV�FGECFGU�CPF�KU�KPETGCUKPIN[�EQPUWOGF�pQP�VJG�IQq��OGCPKPI�KP�RWDNKE�CPF�

DGVYGGP�VCUMU�
UWEJ�CU�JQOG�CPF�YQTM���QP�VJG�VTCKP��QP�VJG�UVTGGV�CPF�WUKPI�UOCNN�FGXKEGU�UWEJ�

CU�VGNGRJQPGU�CPF�RCFU��*QY�VJKU�GHHGEVU�QWT�RGTEGRVKQP�QH�OGFKC�CPF�GXGP�QWT�EQORTGJGPUKQP�QH�

OGFKC�EQPVGPV�DGEQOGU�VJWU�KPETGCUKPIN[�KORQTVCPV��

+V�KU��KP�O[�QRKPKQP��GCU[�VQ�ƂPF�PKEJGF�CPF�URGEKƂGF�KPHQTOCVKQP�QP�URGEKƂE�CURGEVU�CPF�HCEVQTU�


� NKPMGF�VQ�CWFKQVGEJPKECN�RCTCOGVGTU��YKVJKP�DQVJ�XKUWCN�CU�YGNN�CU�CWFKQ�OGFKC��6JG�EJCNNGPIG�

TGOCKPU�KP�ƂPFKPI�TGNGXCPV�KPHQTOCVKQP�QP�JWOCP�RGTEGRVKQP�QH�VJGUG�HCEVQTU�KP�CP�GXGT[FC[�GPXK-

TQPOGPV��6JKU�KU�GZRGEVGF�CU�KV�KPVTQFWEGU�OCP[�FKHHGTGPV�CURGEVU�VJCV�KPVGTUGEV�CPF�QXGTNCR��YJKEJ�

OC[�KPƃWGPEG�VJG�VQVCN�GZRGTKGPEG��6GUVU�CPF�UVWFKGU�VCMKPI�VJCV�OCP[�CURGEVU�CPF�HCEVQTU�KPVQ�

CEEQWPV�CTG�XGT[�JCTF�VQ�GZGEWVG�DGECWUG�VJG[�SWKEMN[�TGCEJ�VQQ�ITGCV�CP�COQWPV�QH�FCVC�VQ�MGGR�

VTCEM�QH�

� /[� KPVGTGUV� KP� CWFKQ� KP� VJKU� VJGUKU� KU� DCUGF� QP�O[� GZRGTKGPEG� QH� XKFGQ� QHVGP� DGKPI� CU-

UKIPGF� C� OQTG� KORQTVCPV� TQNG� KP� OGFKC� VJCP� CWFKQ�� 'ZCORNGU� QH� VJKU� ECP� DG� HQWPF� KP� XKF-

GQEQPHGTGPEKPI� UKVWCVKQPU�� YJGTG� KORTQXGOGPVU� QHVGP� OGCP� C� DKIIGT� UETGGP� CPF� [GV� CW-

FKQ� TGOCKPU� NQY� KP� SWCNKV[�� #PQVJGT� GZCORNG� KU� VJG� EQPUVCPV� HQEWU� QP� XKUWCN� GHHGEVU� CPF�

XKUWCN� RTQITCOOKPI� KP� WUGT� KPVGTHCEGU� CPF� TGXKGYU� QH� ICOGU� 
2%�� EQPUQNG� CPF� CRRNKECVKQPU����

6JKU�UGGOU�VQ�JCXG�NGCF�VQ�C�IGPGTCN�CUUWORVKQP�VJCV�CWFKQ�FQGU�PQV�OCVVGT�KP�VJG�UCOG�YC[�CU�

XKFGQ��9KVJ�VJKU�VJGUKU�+�CKO�VQ�HWTVJGT�KPXGUVKICVG�YJGVJGT�VJKU�KU�C�OKUEQPEGRVKQP��

6JKU�JCU�VQ�O[�HQTVWPG�CNUQ�DGGP�C�VQRKE�QH�KPVGTGUV�CV�VGNGEQOOWPKECVKQP�EQORCP[�'TKEUUQP�YKVJ�

YJQO�VJKU�VJGUKU�JCU�DGGP�RWV�VQIGVJGT��6JG�VJGUKU�CNUQ�UGTXGU�CU�HWTVJGT�TGUGCTEJ�QP�UWDLGEVKXG�
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2  Background and Previous work

6JG�RGTEGKXGF�SWCNKV[� QH� CWFKQXKUWCN�OGFKC� KP� XKFGQEQPHGTGPEKPI� U[UVGOU� CU�YGNN� CU� EQPUWOGT�

GNGEVTQPKEU�KU�CP�QPIQKPI�VQRKE�VJCV�EQORCPKGU�YKVJKP�VJKU�UGEVQT�EQPVKPWQWUN[�UVTKXG�VQ�KORTQXG��

#U�PGY�EQFGEU��FKUVTKDWVKQP�UEJGOGU�CPF�CRRNKECVKQPU�CTG�DGKPI�FGXGNQRGF��KV�UGGOU�VJCV�HQEWU�

OCKPN[�NKGU�YKVJKP�VJG�RGTEGRVKQP�QH�QPN[�XKUWCN�KPHQTOCVKQP�
9KPMNGT���������#EEQTFKPI�VQ�5VQTOU�

CPF�<[FC�
������VJG�EQODKPCVKQP�QH�CWFKQ�CPF�XKFGQ��JQYGXGT��RNC[U�C�RCTV�KP�VJG�QXGTCNN�RGTEGR-

VKQP�QH�CP�CWFKQXKUWCN�UGTXKEG��6JKU�CRRNKGU�KP�RCTVKEWNCT�VQ�VJG�RGTEGKXGF�RNGCUCPVPGUU��KPVGNNKIKDKNKV[�

CPF�EQORTGJGPUKDKNKV[�QH�UWEJ�C�UGTXKEG��CEEQTFKPI�VQ�1[FC��%\[\GYUMK�CPF�-QUVGM�
�������6JG�TQNG�

VJCV�CWFKQ�JCU�QP�QXGTCNN�RGTEGRVKQP�QH�CWFKQXKUWCN�SWCNKV[�JCU�CNUQ�DGGP�HQWPF�VQ�FKHHGT�DGVYGGP�

FKHHGTGPV�KPVGTCEVKXG�EQPVGZVU�UWEJ�CU�VCUM�DCUGF�CPF�PQP�VCUM�DCUGF�EQPVGZVU��6JKU�YCU�UVCVGF�D[�

5WUKPK�GV�CN��
������YJKNG�$QTQYKCM�GV�CN��
������RQKPVGF�QWV�VJG�KORQTVCPEG�QH�CWFKQ�EWGU�HQT�VJG�

UCOG�RWTRQUG��(WTVJGT�UVWFKGU�QP�VJG�OCVVGT�QH�RGTEGRVKQP�FWTKPI�OWNVK�OQFCN�VCUMU�JCXG�DGGP�

EQPFWEVGF�D[�4KOGNN�GV�CN��
������
UGG�EJCRVGT����� .

In this chapter earlier work that relates to this study is summarized to provide a deeper under-

standing of the measures that have been taken to conduct the study. It also reveals some of the 

earlier hypotheses, theories and conclusions that have helped in building this study. There are 

many factors and aspects that have needed to be taken into consideration throughout the study 

as it is one of a fundamental kind- based and built on the foundation of many a hypothesis. Lastly, 

there’s a short conclusion of previous work in regards to this thesis.
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2.1 Linking Audio and Video with regards to Perception

$GGTGPFU�CPF�&G�%CNWYG�
������GUVCDNKUJGF�NKPMU�DGVYGGP�EGTVCKP�HCEVQTU�YKVJKP�VJG�CWFKVQT[�CPF�

VJG�XKUWCN�OQFCNKV[�YJGP�KV�EQOGU�VQ�QXGTCNN�RGTEGRVKQP�QH�CWFKQXKUWCN�
#8��OGFKC�D[�UVWF[KPI�EGTVCKP�

EJCPIGU�YKVJKP�DQVJ�XKFGQ�CPF�CWFKQ�VJCV�CTG�JCTFGT�VQ�PQVKEG�VJCP�QVJGTU�YJGP�RTQFWEGF�UKOWNVC-

PGQWUN[��6JG�UWDLGEVU�YGTG�KPVTQFWEGF�VQ�CDQWV����UGEQPFU�NQPI�CWFKQXKUWCN�EQOOGTEKCNU�YJGTG�VJG�

CWFKQ�CPF�QT�XKFGQ�EJCPPGN�YCU�EJCPIGF��6JGKT�VCUM�YCU�VQ�FGVGTOKPG�VJGKT�RGTEGRVKQP�QH�CWFKQXKUW-

CN�SWCNKV[�QT�QPN[�CWFKQ�QT�XKFGQ�SWCNKV[�KP�VJG�OGFKC��6JG�EJCPIGU�KPENWFGF�ƂNVGTKPI�KP�VJG�HTGSWGP-

E[�URGEVTWO�HQT�VJG�CWFKQ�EJCPPGN�CPF�NWOKPCPEG�EJCPIGU�UWEJ�CU�NKIJVPGUU�HQT�VJG�XKFGQ�EJCPPGN���

6JG�TGUWNVU�UJQYGF�VJCV�GXGP�VJQWIJ�CWFKQ�FKF�KP�HCEV�KPƃWGPEG�VJG�RGTEGRVKQP�QH�XKFGQ�SWCNKV[��

VJG�KPƃWGPEG�QH�XKFGQ�QP�CWFKQ�SWCNKV[�YCU�JKIJGT��#U�VJG�UVWF[�HQEWUGF�QP�YJGVJGT�CP�QXGTCNN�

EJCPIG�KP�XKFGQ�CPF�CWFKQ�YCU�FGVGEVGF�YJGP�FKURNC[GF�UKOWNVCPGQWUN[��KV�FKUTGICTFGF�C�FGGRGT�

CPCN[UKU�QH�VJG�TGUWNVU��6JG�TGUWNVU�CNUQ�CRRNKGF�VQ�C�EJCPIG�KP�DQVJ�VJG�XKUWCN�CPF�CWFKVQT[�EJCPPGN�

CPF�FQGU�VJWU�PQV�CNNQY�HQT�EQPENWUKQPU�VQ�DG�FTCYP�QP�VJG�EQPVTKDWVKQPU�QH�GCEJ�EJCPPGN��UGRC-

TCVGN[��

����7KH�LQÀXHQFH�RI�FRQWHQW�DQG�WDVN�RQ�SHUFHSWLRQ�RI�PXOWL-
PHGLD�TXDOLW\

'ZCOKPKPI�VJG�RGTEGKXGF�SWCNKV[�QH�VJG�VYQ�OQFCNKVKGU�
XKUWCN�CPF�JGCTKPI��UGRCTCVGN[�CPF�VQIGVJGT�

JCU�DGGP�HQWPF�VQ�DG�KPƃWGPEGF�D[�VJG�KPVGTCEVKQP�QH�QPG�CPQVJGT��#PQVJGT�KPƃWGPEG�VJCV�RNC[U�CP�

KORQTVCPV�TQNG�KP�SWCNKV[�TCVKPI�KU�VCUM��DCUGF�RGTHQTOCPEGU�YJGP�VJG�VCUM�KU�OQTG�TGNCVGF�VQ�QPG�

QH�VJG�VYQ�OQFCNKVKGU��9JGP�HQEWUKPI�QP�QPG�OQFCNKV[��HQT�GZCORNG�CWFKQ��VJG�RGTEGKXGF�SWCNKV[�QH�

VJG�QVJGT�OQFCNKV[�
XKFGQ��UGGOU�VQ�HQNNQY�VJG�SWCNKV[�QH�VJG�CWFKQ��TGICTFNGUU�QH�VJG�XKFGQoU�VTWG�

SWCNKV[�
4KOGNN�GV�CN���������6JTQWIJ�ƂPFKPIU�NKMG�VJGUG��KV�KU�ENGCT�VJCV�VJG�VYQ�OQFCNKVKGU�KPƃWGPEG�

GCEJ�QVJGT�CPF�VJCV�VJG[�DQVJ�RNC[�CP�KORQTVCPV�TQNG�KP�VJG�VQVCN�RGTEGRVKQP�QH�CWFKQXKUWCN�OGFKC��

CNVJQWIJ�XKFGQ�KU�IGPGTCNN[�RGTEGKXGF�CU�UWRGTKQT�VQ�CWFKQ�
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����$OWHULQJ�SHUFHSWLRQ�RI�$XGLR�WKURXJK�9LGHR

(WTVJGT�UVWFKGU�YKVJKP�VJG�TQNG�QH�EQTTGNCVKQP�DGVYGGP�CWFKQ�CPF�XKFGQ�JCXG�OQUVN[�RWTUWGF�CP-

UYGTU�VQ�YJGVJGT�XKFGQ�SWCNKV[�ECP�CNVGT�VJG�RGTEGRVKQP�QH�CWFKQ��+P�C�UVWF[�D[�/�2�*QNNKGT��4�8QGNEM-

GT�
�������XCTKQWU�FGITCFCVKQPU�YGTG�CFFGF�VQ�C�XKFGQ�UKIPCN�VQ�OGCUWTG�VJG�RGTEGRVKQP�QH�CWFKQ�

YKVJKP�VJG�IGPGTCN�RGTEGRVKQP�QH�VJG�#8�GZRGTKGPEG��#NUQ�C�PWODGT�QH�CWFKQ�FGITCFCVKQPU�YGTG�

CFFGF�CNVJQWIJ�VJG[�YGTG�HGYGT�KP�SWCPVKV[�VJCP�VJG�COQWPV�QH�FKHHGTGPV�XKFGQ�FGITCFCVKQPU��6JG�

FGITCFCVKQP�KP�XKFGQ�KPENWFGF�VYQ�NGXGNU�QH��$NWTTKPI��9JKVG�PQKUG�CPF�ƃKEMGTKPI�CV�VJG�GFIGU��6JG�

CWFKQ�XCTKCVKQPU�KPENWFGF��0Q�FGITCFCVKQP��$CPF�ƂNVGTKPI�CPF�/QFWNCVGF�0QKUG�4GHGTGPEG��YJKEJ�

KU�URGGEJ�OQFWNCVKPI�C�EQODKPCVKQP�QH�KPRWV�URGGEJ�CPF�PQKUG��OCKPN[�WUGF�KP�VJG�VGNGEQOOWPK-

ECVKQP�KPFWUVT[�
+67�2�������#U�VJKU�YCU�OQTG�QH�CP�QXGTCNN�UVWF[�KPXGUVKICVKPI�YJGVJGT�XKFGQ�SWCNKV[�

CHHGEVU�VJG�RGTEGRVKQP�QH�CWFKQ�SWCNKV[��VJG�ƂPFKPIU�YGTG�VJCV�VJGTG�CTG�FTCUVKE�FKHHGTGPEGU�KP�VJG�

RGTEGKXGF�SWCNKV[��6JG�FKHHGTGPEGU�CTG�CNUQ�XGT[�FTCUVKE�DGVYGGP�UOCNN�EJCPIGU�UWEJ�CU�KP�YJCV�QT-

FGT�VJG�SWGUVKQPU�YGTG�CUMGF�CPF�YJGVJGT�QPN[�VJG�CWFKQ�EJCPPGN�YCU�CEVKXCVGF�

����9LGHRFRQIHUHQFLQJ�DQG�,QWHUDFWLYH�PHGLD�VWXGLHV

$�$GNOWFG\�GV�CN��
������HQWPF�VJG�UGRCTCVG�CWFKQ�CPF�XKFGQ�EJCPPGN�KORCEV�VQ�DG�QH�XCT[KPI�KO-

RQTVCPEG�VQ�VJG�RGTEGKXGF�SWCNKV[�KP�XKFGQEQPHGTGPEKPI�U[UVGOU�DCUGF�QP�VJG�HQEWU�QH�CVVGPVKQP��

GCEJ�EJCPPGN�TGSWKTGU��/CP[�UVWFKGU�EQPFWEVGF�YKVJKP�UWDLGEVKXG�VGUVKPI�QH�RGTEGKXGF�SWCNKV[�JCXG�

KPEQTRQTCVGF�FGITCFCVKQP�QH�CWFKQ�CPF��QT�XKFGQ�WUKPI�EQFGEU�CPF�EQORTGUUKQP�TCVGU�CU�RCTCOG-

VGTU�HQT�EJCPIG�
HCEVQTU�QH�KPƃWGPEG���6JG�UVWF[�D[�$�$GNOWFG\�GV�CN��
������UJQYGF�VJCV�UWDLGEVU�

CTG� NGUU� UGPUKVKXG� VQ�EJCPIGU� KP�CWFKQ�YJGP� VJGKT�CVVGPVKQP� KU�FGFKECVGF�QT�RCTVN[�FGFKECVGF� VQ�

RGTHQTOKPI�C�VCUM��*QYGXGT��VJG�RGTEGRVKQP�QH�CWFKQ�FQGU�XCT[�DCUGF�QP�VJG�COQWPV�QH�HQEWU�QP�

UQNGN[�VJG�CWFKQ�QT�XKFGQ�EJCPPGN�
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����,QWHOOLJLELOLW\�DQG�DWWHQWLRQ

$CUGF�QP�RTGXKQWU�TGUGCTEJ�D[�-�5�4JGDGTIGP�GV�CN��
������QP�VJG�TQNG�QH�TGCN�NKHG�DCEMITQWPF�PQKUG�

QP�VJG�KPVGNNKIKDKNKV[�QH�URGGEJ��9QPI�GV�CN��
������HQWPF�VJCV�VJG�KPVGNNKIKDKNKV[�QH�URGGEJ�KP�PQKUG�KU�

CHHGEVGF�D[�VJG�RTGUGPEG�QH�NKPIWKUVKE�KPHQTOCVKQP��VJG�NGXGN�QH�NQY�HTGSWGPE[�PQKUG�CPF�CORNKVWFG�

ƃWEVWCVKQPU��6JG�UVWF[�YCU�EQPFWEVGF�WUKPI�TGEQTFGF�PQKUG�HTQO�TGCN�NKHG�UKVWCVKQPU��DCEMITQWPF�

PQKUG�HTQO�C�ECHÅ��UVTGGV�CPF�NQYGT�FGEM�QH�C�FQWDNG�FGEMGT�DWU��4GUWNVU�HTQO�VJG�UVWF[�KPFKECVG�

NGUU�KPVGNNKIKDKNKV[�QH�URGGEJ�HQT�DCEMITQWPF�PQKUG�YKVJ�NKPIWKUVKE�KPHQTOCVKQP�VJCP�UVCVKE�PQKUG��*QY-

GXGT��VJG�FKHHGTGPEGU�CTG�HCT�NGUU�FTCOCVKE�YJGP�VJG�QXGTCNN�NGXGN�QH�PQKUG�KU�FTQRRGF��6JKU�KU�UQOG-

YJCV�EQPVTCFKEVQT[�VQ�VJG�.QODCTF�GHHGEV�CPF�.QODCTF�URGGEJ��YJKEJ�COQPI�QVJGT�VJKPIU�RQKPVU�

QWV�VJG�WPKPVGPVKQPCN�HQEWU�QP�CP�CWFKQ�EJCPPGN�YJGP�PQKUG�KU�RTGUGPV�
5GG�VJG�.QODCTF�'HHGEV��

RCIG�����
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����&RQFOXVLRQ�RI�SUHYLRXV�VWXGLHV�LQ�UHJDUGV�WR�WKLV�WKHVLV

0QV�OCP[�UVWFKGU�JCXG�DGGP�EQPFWEVGF�UQNGN[�FGXQVGF�VQ�KPXGUVKICVKPI�VJG�KORNKECVKQPU�QH�CWFKQ�

KP�VJG�QXGTCNN�RGTEGRVKQP�QH�XKFGQ�SWCNKV[��6JKU�OC[�DG�DGECWUG�QH�VJG�XCTKQWU�RQUUKDKNKVKGU�QH�EQP-

VGPV�CPF�OGFKCVGF�KPHQTOCVKQP�QH�C�XKFGQ�VJCV�ECP�TCPIG�HTQO�IGPGTKE�OWUKE�VQ�KPHQTOCVKQP�IKXGP�

D[�OWNVKRNG�URGCMGTU��#U�OGPVKQPGF�DGHQTG��VJG�NGXGN�QH�KPVGTCEVKQP�CPF�EQPEGPVTCVKQP�CNUQ�RNC[U�C�

TQNG�KP�RGTEGRVKQP�
4KOGNN�GV�CN��������QH�#8��K�G��CTG�YG�NKUVGPKPI�VQ�C�URGCMGT�QT�CTG�YG�RCTVKEKRCV-

KPI�KP�C�FKUEWUUKQP!

6JGTG�CTG�UGXGTCN�CURGEVU�VQ�CWFKQ�RGTEGRVKQP�UWEJ�CU�VJG�RTGXKQWUN[�OGPVKQPGF��QDLGEVKXGN[�OGC-

UWTCDNG�EQFGEU��FKIKVCN�EQORTGUUKQP�CPF�UVTGCOKPI�TCVGU��*QYGXGT��HCEVQTU��EQPPGEVGF�VQ�JWOCP�

UWDLGEVKXG�RGTEGRVKQP��CPF�OGCUWTCDNG�HQT�GZCORNG�YKVJ�RU[EJQCEQWUVKEU�OGVJQFU��CTG�TCTGN[�EQP-

UKFGTGF��(QT�GZCORNG��PCVWTCN�TGCNKUVKE�UVKOWNK�CTG�TCTGN[�WUGF�KP�RGTEGRVWCN�VGUVU�HQT�VJG�GXCNWCVKQP�

QH�SWCNKV[�QH�UGTXKEG�
3Q5��QT�SWCNKV[�QH�GZRGTKGPEG�
3Q'���YJKNG�CTVKƂEKCN�VGUV�VQPG�CPF�YJKVG�PQKUG�

CTG�QHVGP�WUGF�

#�PWODGT�QH�UVWFKGU�CPF�TGUGCTEJ�QP�RU[EJQCEQWUVKE�RJGPQOGPC�CU�YGNN�CU�RGTEGRVKQP�QH�SWCN-

KV[� KP�OWNVKOGFKC�JCXG�DGGP�EQPFWEVGF��CNVJQWIJ�PQV�OCP[�QH�VJGO�JCXG�DGGP�OGTIGF�HQT�VJG�

RWTRQUG�QH��UVWF[KPI�VJG�GHHGEVU�VJG[�OC[�JCXG�QP�QPG�CPQVJGT��#U�VJG�WUG�QH�OWNVKOGFKC�ITQYU�

CPF�GXQNXGU�CV�JKIJ�URGGF��CP�WPFGTUVCPFKPI�QH�VJG�GHHGEVU�CPF�RGTEGRVKQP�QH�OWNVKOGFKC�KU�XKVCN��

$GECWUG�QH�VJG�OCP[�HCEVQTU�VJCV�EQPPGEV�CPF�QXGTNCR�GCEJ�QVJGT�HTQO�PGWTQNQI[�VQ�RU[EJQNQI[�

CPF�EQIPKVKQP�CU�YGNN�CU�EWNVWTG��KV�KU�KORQTVCPV�VQ�EQPVKPWQWUN[�UVWF[�VJG�GHHGEVU�QH�OWNVKOGFKC�CU�

KV�GXQNXGU��#HVGT�CNN��YG�GXQNXG�CNQPIUKFG�OWNVKOGFKC�

5KPEG�VJG�SWGUVKQP�p%CP�VJG�RGTEGRVKQP�QH�XKFGQ�SWCNKV[�DG�CNVGTGF�D[�EJCPIKPI�VJG�SWCNKV[�QH�VJG�

CRRWTVGPCPV�CWFKQ�UKIPCN!q�JCUPoV�DGGP�CPUYGTGF�KP�RTGXKQWU�YQTM��VJKU�VJGUKU�PGGFU�VQ�HQEWU�QP�

CPUYGTKPI�VJCV�SWGUVKQP�DGHQTG�OQXKPI�QP�VQ�RQUUKDNG�HQNNQY�WR�SWGUVKQPU�
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3 Aim

6JG�CKO�QH� VJG�UVWF[� KU��QP�C�IGPGTCN� NGXGN�� VQ� KPXGUVKICVG�YJGVJGT�CWFKQ�GHHGEVU� VJG�RGTEGKXGF�

SWCNKV[�QH�XKFGQ��6JG�SWGUVKQP�QH�VJG�VJGUKU�KU�VJWU��“Can the perception of video in audio visual 

media be changed by changing the audio signal?”�

� (WTVJGTOQTG�VJG�UVWF[�CKOU�VQ�
YKVJ�VJG�CUUWORVKQP�VJCV�VJG�CPUYGT�VQ�VJG�HKTUV�SWGUVKQP�KU�

CHHKTOCVKXG��CPUYGT�HQNNQY�WR�SWGUVKQPU�UWEJ�CU�“How does the perception of video change?”��

5KPEG�UOCNN�FKHHGTGPEGU�KP�VJG�RTGUGPVCVKQP�QH�XKFGQ��CWFKQ��VJG�EQPVGPV�QH�XKFGQ��NGPIVJ�QH�XKFGQ�

CPF�VJG�QTFGT�QH�SWGUVKQPU�CUMGF�ECP�GHHGEV�RGTEGRVKQP��VJKU�UWDLGEVKXG�VGUV�JCU�VCMGP�KPVQ�EQPUKF-

GTCVKQP�OCP[�QH�VJG�RQUUKDNG�KPHNWGPEGU�VJGUG�EJCPIGU�OC[�JCXG��CU�YGNN�CU�VJG�
�RCTCOGVGT��EJCPI-

GU�VGUVGF��6JG�HCEVQTU�
�RCTCOGVGTU��HQEWUGF�QP�KP�VJKU�VJGUKU�JCXG�DGGP�ECTGHWNN[�EJQUGP�DCUGF�QP�

GXGT[FC[�WUCIG�QH�EQOOWPKECVKQP�OGFKC�VQFC[��

#PQVJGT� KPHNWGPEG�VJCV�JCU�DGGP�NQQMGF�CV� KU�VJG�KORQTVCPEG�QH�EQORTGJGPUKDKNKV[��*QYGXGT��CN-

VJQWIJ� VJG� UVWF[�FQGU� KPXGUVKICVG� VJKU�OGCUWTKPI� VJG� TGUWNVU�� KV� FQGU� PQV�FKI�FGGRGT� KPVQ� VJG�

EQIPKVKXG�CURGEVU�QH�CVVGPVKQP��NGCTPKPI�CPF�OGOQT[��0QT�FQGU�KV�HQEWU�QP�KPVGNNKIKDKNKV[�QH�URGGEJ�
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4 Method

In this chapter the procedure of the test is explained. Preparations for the test and how the test was 

conducted is also explained. As many factors and aspects have been taken into account, a little 

about each one is also presented.

� ƂLLÀiÛ�>Ì���Ã]� Ã«iV�wV>Ì���Ã� >�`� ÌiÀ������}Þ� �Ã� iÝ«�>��i`� Ì�À�Õ}��ÕÌ� Ì�i� V�>«ÌiÀ°� /�i�

Ã«iV�wV>Ì����«>ÀÌÃ�Ì�>Ì�`����Ì�iÝ«�>���Ì�i�>VÌÕ>��«À�Vi`ÕÀi]�LÕÌ�À>Ì�iÀ�iÝ«�>����i>ÃÕÀiÃ�Ì>�i�����

Ì�i�«À�Vi`ÕÀi�>Ài��>À�i`�Ü�Ì��I°�/�i�V���Vi��v��iÌ��`�Ü>Ã�µÕ>��Ì>Ì�Ûi�>Ã�Ì�i�`>Ì>�V���iVÌi`�Ü>Ã�

ÃÕL�iVÌ�Ûi�vii`L>V��LÞ�Û�Ì��}°�
Ûi��Ì��Õ}��ÃÌ>Ì�ÃÌ�VÃ��>Ûi�V>�VÕ�>Ìi`]�Ì�i�À�«ÕÀ«�Ãi��Ã���Ì�Ì��«À�Ûi�

>��>�Ài>`Þ�iÝ�ÃÌ��}��Þ«�Ì�iÃ�Ã�>�`�Ì�ÕÃ�Ì�i��iÌ��`��Ã�½Ì�i�Ì�Ài�Þ�µÕ>�Ì�Ì>Ì�Ûi°�	iV>ÕÃi��v�Ì�i��>À}i�

�Õ�LiÀ��v�v>VÌ�ÀÃ�>�`�>Ã«iVÌÃ��ii`i`�Ì��Li�Ì>�i����Ì��V��Ã�`iÀ>Ì���]�Ì�i�«�ÃÃ�L���Ì�iÃ��v�ÕÃ��}�«>ÃÌ�

ÀiÃi>ÀV�����Ì�i�wi�`�>Ã�ÀiviÀi�Vi�«���ÌÃ�Ì��LÕ��`��Þ«�Ì�iÃiÃ���]�ÜiÀi�����Ìi`°

����:DONWKURXJK�RI�WKH�ZKROH�WHVW

���RCTVKEKRCPVU�
��YQOGP�����OGP��QH�CIGU�������YGTG�KPUVTWEVGF�VQ�YCVEJ�VYQ�UGSWGPEGU�QH�CW-

FKQXKUWCN�ENKRU�CPF�TCVG�VJGKT�NGXGN�QH�EQORTGJGPUKQP�QH�VJG�EQPVGPV�CU�YGNN�CU�VJGKT�RGTEGRVKQP�QH�

VJG�XKFGQ�SWCNKV[��CWFKQ�SWCNKV[�CPF�CWFKQXKUWCN�SWCNKV[��6JG[�YGTG�CNUQ�TGSWGUVGF�VQ�CPUYGT�C�HGY�

SWGUVKQPU�CDQWV�VJG�EQPVGPV�QH�GCEJ�ENKR��#NN�QH�VJG�UWDLGEVU�YGTG�KPXKVGF�XKC�CP�KPVGTPCN�G�OCKN�NKUV�

WUGF�HQT�TGETWKVKPI�VGUV�UWDLGEVU�CV�'TKEUUQP�CPF�YGTG�IKXGP�VYQ�EKPGOC�VKEMGVU�CU�C�TGYCTF�HQT�VJGKT�

RCTVKEKRCVKQP��6JG�VYQ�UGSWGPEGU�EQPUKUVGF�QH����XKFGQ�ENKRU�GCEJ��6JGTG�YCU�C����OKPWVG�DTGCM�

DGVYGGP�VJG�VYQ�UGSWGPEGU��6JG�FWTCVKQP�QH�GCEJ�XKFGQ�ENKR�YCU�CDQWV�������UGEQPFU��CHVGT�YJKEJ�

RCTVKEKRCPVU�YGTG�IKXGP����UGEQPFU�VQ�CPUYGT�VYQ�SWGUVKQPU�CDQWV�VJG�EQPVGPV�CPF����UGEQPFU�VQ�

TCVG�VJGKT�RGTEGKXGF�SWCNKV[�QH�VJG�RTGXKQWU�XKFGQ��#NN�RCTVKEKRCPVU�TGRQTVGF�JCXKPI�PQTOCN�JGCTKPI�

CPF�FKF�PQV�UWHHGT�HTQO�EQPFKVKQPU�UWEJ�CU�EQNQWT�DNKPFPGUU��$GHQTG�VJG�VGUV�UGSWGPEG�UVCTVGF��VJG�

RCTVKEKRCPVU�YGTG�UJQYP�VJTGG�TGHGTGPEG�XKFGQU�KP�QTFGT�VQ�IGV�WUGF�VQ�CPF�HCOKNKCTKUG�VJGOUGNXGU�

YKVJ�JQY�VJG�VGUV�YCU�VQ�DG�EQPFWEVGF�6JG�QTFGT�QH�XKFGQ�ENKRU�YCVEJGF�YCU�TCPFQOK\GF�KP�C�EQP-

VTQNNGF�YC[��UQ�VJCV�CNN�RCTVKEKRCPVU�YGTG�KPVTQFWEGF�VQ�CNN�VJG�CWFKQ�FGITCFCVKQPU�

� 6JG�OGVJQF�EJQUGP�HQT�VJG�UVWF[�YCU�C�EQORKNCVKQP�QH�UWDLGEVKXG�VGUVKPI�CPF�UGOK�UVTWE-
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4.2 Content

5KPEG� DQVJ� RGTEGKXGF� SWCNKV[� CPF� EQORTGJGPUKQP� YCU� VQ� DG� NQQMGF� CV�� VJG� EQPVGPV�

PGGFGF� VQ� KPENWFG� URQMGP� KPHQTOCVKQP� KP� C� UKVWCVKQP� VJCV� VJG� UWDLGEVU� EQWNF� TGNCVG� VQ��

6JG�HQQVCIG�KP�VJG�XKFGQU�KPENWFGF�HQWT�UKPING�URGCMGTU�
VYQ�YQOGP�CPF�VYQ�OGP��TGCFKPI�UKZ�

OCPWUETKRVU�FKXKFGF�KP�VYQ�QT�VJTGG�RCTVU�����UGEVKQPU�KP�VQVCN��(QWT�UKPING�URGCMGTU�
VYQ�YQOGP�

CPF�VYQ�OGP��URGCMKPI�HTGGN[�CDQWV�C�UWDLGEV�QH�VJGKT�EJQKEG�YJKNG�QHVGP�KPVTQFWEKPI�CP�KVGO�EQP-

PGEVGF�VQ�VJG�UWDLGEV��UWEJ�CU�C�EQHHGG�EWR��6Q�OKPKOK\G�VJG�RQUUKDKNKV[�QH�TGEQIPKVKQP�CPF�RTGXKQWU�

MPQYNGFIG�QH�VJG�VQRKEU��VJG�UVQTKGU�FGNKXGTGF�D[�VJG�URGCMGTU�YGTG�CNN�OCFG�WR�QT�RGTUQPCN��6JG�

IGPFGT�DCNCPEG�KP�CNN�XKFGQU�YCU�JCNH�CPF�JCNH��6JG�OCPWUETKRV�XKFGQU�YGTG�TGCF�D[�CP�GSWCN�PWO-

DGT�QH�YQOGP�CPF�OGP�CPF�VJG�HTGG�KORTQXKUCVKQP�XKFGQU�YGTG�RTGUGPVGF�D[�CP�GSWCN�PWODGT�QH�

YQOGP�CPF�OGP��6JG�XKFGQU�YGTG����KP�VQVCN�
KP�URQMGP�EQPVGPV��CPF�UGRCTCVGF�KPVQ�VYQ�ITQWRU�

FGRGPFGPV�QP�VJG�EQPVGPV��/CPWUETKRV�XKFGQU�CPF�(TGG�KORTQXKUCVKQP�XKFGQU�

Manuscript 

(QWT�FKHHGTGPV�URGCMGTU�
VYQ�YQOGP�CPF�VYQ�OGP��YGTG�EJQUGP�VQ�TGCF�C�OCPWUETKRV�CDQWV�XCTK-

QWU�VQRKEU��6JG�VQRKEU�URQMGP�CDQWV�KPENWFGF�

Subject (video) 1: General information (update) on issues in a housing system  -2 parts

Subject (video) 2: Advertisement information on a new mobile phone   -2 parts

Subject (video) 3: A story about a walk in the woods      -3 parts

Subject (video) 4: Legal text on rules that apply for a test     -3 parts 

Subject (video) 5: News information on a planned space trip     -2 parts

Subject (video) 6: Welcoming information for a participant at school    -2 parts

6JG�URGCMGTU�VCNMGF�HQT�CDQWV��������UGEQPFU�KP�GCEJ�RCTV��6JG�UVQTKGU�VQNF�YGTG�PQV�WPKSWG�VQ�VJG�

VWTGF�KPVGTXKGYU��#�EQODKPCVKQP�QH�VJG�VYQ�YCU�LWFIGF�VQ�IKXG�VJG�DGUV�CPF�OQUV�TGNKCDNG�TGUWNVU�CU�VJG�

VGUV�HQEWUGF�QP�UWDLGEVKXG�RGTEGRVKQP��YJKEJ�KU�FKHƂEWNV�VQ�OGCUWTG�KP�QPN[�PWODGTU�
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Figure 1. A still frame of one of the free videos. !e man in the video is introducing a meditation bowl.

 

)UHH�LPSURYLVDWLRQ

#FFKVKQPCN�URGCMGTU� 
VYQ�YQOGP�CPF�VYQ�OGP��URGCMKPI�CDQWV�VYQ�UWDLGEVU�GCEJ�CDQWV�HTGGN[�

EJQUGP�VQRKEU�YGTG�TGEQTFGF��#NN�URGCMGTU�KPVTQFWEGF�CP�QDLGEV�CU�UGGP�KP�ƂIWTG���CPF�RTGUGPVGF�

C�OCFG�WR�UVQT[�CDQWV�VJGO��'CEJ�UVQT[�YCU�WPKSWG�VQ�VJG�URGCMGT�
PQPG�QH�VJG�UVQTKGU�YGTG�TG-

RGCVGF�D[�C�FKHHGTGPV�RGTUQP���6JKU�MKPF�QH�XKFGQ�YKNN�DG�TGHGTTGF�VQ�CU�pHTGG�KORTQXKUCVKQP�XKFGQq�

KP�VJG�VJGUKU��6JG�QDLGEVU�KPVTQFWEGF�KP�VJG�HTGG�KORTQXKUCVKQP�XKFGQU�YGTG�

Person 1:
��#�-GP[CP�UVCVWG�QH�C�IKTCHHG
��#�0GRCNGUG�OGFKVCVKQP�DQYN�
UGG�ƂIWTG���
��#�(CKT�6TCFG�VGZVKNG�UJQRRKPI�DCI

Person 2:
- #�OCTMGT�RGP

��#�DQVVNG�QH�URCTMNKPI�YCVGT

Person 3:
- #�EQHHGG�EWR
��#P�WODTGNNC
��#�ECNEWNCVQT

Person 4:
- #P�CWFKQ�ECDNG

��#�JCKT�ENKR

URGCMGTU�CU�VJG[�CNN�TGCF�VJG�UCOG�OCPWUETKRV��6JKU�YCU�VQ�OKPKOK\G�VJG�TKUM�QH�VJG�RGTEGRVKQP�QH�

C�XKFGQ�DCUGF�QP�VJG�RGTUQP�KP�VJG�HTCOG�QT�RTGHGTGPEGU�VQ�OCNG�QT�HGOCNG�XQKEGU�TCVJGT�VJCP�VJG�

XKFGQ�CPF�CWFKQ�KP�KVUGNH�



18

����5DQGRPLVDWLRQ�RI�RUGHU

#�TWPPKPI�QTFGT�HQT�GCEJ�UGSWGPEG�YCU�IGPGTCVGF�D[�ƂTUV�IKXKPI�GCEJ�QTKIKPCN�ENKR�C�WPKSWG�PWO-

DGT��7UKPI�p4CPFQO�UGSWGPEG�IGPGTCVQTq�CV�YYY�TCPFQO�QTI�
C�HTGG�YGDUKVG�PWODGT�IGPGTCVQT��

���FKHHGTGPV�RNC[NKUVU�YGTG�ETGCVGF��

4.4 Video

(TXLSPHQW

#��-�ECOGTC�
5QP[�(&4�#:���YCU�WUGF�HQT�ECR-

VWTKPI�VJG�HQQVCIG�QH�CNN�XKFGQU��5GG�p4GUQNWVKQPq�RCIG����

(QT� GCEJ� RNC[NKUV� GKIJV� FGITGFCVKQPU� QH� CWFKQ� YGTG�

CNUQ�FTCYP�WUKPI�VJG�UCOG�IGPGTCVQT��6JG�GKIJV�FGI-

TCFCVKQPU�CRRGCTGF�GSWCNN[�QXGT�CNN�RNC[NKUVU�

5HIHUHQFH�YLGHRV

4GHGTGPEG�XKFGQU�QH�VJG�URGCMGTU�YGTG�UJQV�HQT�VJG�RWTRQUG�QH�KPVTQFWEKPI�VJG�UWDLGEVU�VQ�VJG�VGUV�

OGVJQFQNQI[�RTKQT�VQ�VJG�VGUV��6JG�XKFGQU�YGTG�CNUQ�HTGGN[�KORTQXKUGF��6JKU�YC[�FGVGTOKPKPI�VJG�

RGTEGKXGF�SWCNKV[�YQWNF�DG�OQTG�EQPUGSWGPV��6JG�TGHGTGPEG�XKFGQU�YGTG�EJQUGP�UQ�VJCV�VJG�TCPIG�

QH�FGITCFCVKQPU�YCU�CV�GCEJ�GZVTGOG�CPF�QPG�QH�OKF�SWCNKV[�

� #NN�VQRKEU�YGTG�RTGUGPVGF�KP�5YGFKUJ��CU�KV�YCU�VJG�PCVKXG�NCPIWCIG�QH�CNN�URGCMGTU��#NN�VGUV�

UWDLGEVU�YGTG�CNUQ�PCVKXG�5YGFKUJ�URGCMGTU�� KP�CEEQTFCPEG�VQ�VJG� +67�6�UVCPFCTF�HQT�UWDLGEVKXG�

VGUVKPI�2������

Figure 2. Sony FDR-AX1 video camera. Picture taken 
from http://www.sony.co.uk
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Positioning

6JG�ECOGTC�YCU�RQUKVKQPGF�CV�C�FKUVCPEG�QH�CRRTQZKOCVGN[�����EO�HTQO�VJG�URGCMGTU�CPF�\QQOGF�

KP�QP�VJG�YCKUV�WRYCTF�CPF�CDQWV�VJG�UK\G�QH�C�JGCF�CDQXG�VJG�UECNR�QH�VJG�URGCMGT��NGCXKPI�TQQO�

HQT�VJTGG�RGQRNG�KP�VJG�JQTK\QPVCN�RNCPG��6YQ�ECOGTC�NKIJVU�YGTG�NKV�QP�GCEJ�UKFG�QH�VJG�URGCMGT�VQ�

JGNR�VJG�XKFGQ�ECOGTC�KPVGTRTGV�VJG�NKIJV�DGVVGT��6JG�DCEMITQWPF�YCU�C�YJKVG�UETGGP�YKVJ�OCVVG�

VGZVWTG��(KIWTGU���CPF���UJQY�VJG�XKFGQ�TGEQTFKPI�UGVWR�HTQO�FKHHGTGPV�CPINGU�

Figure 3. A snapshot of the equipment setup slightly before recording. !e panorama picture reveals that the 
room has been treated with acoustic panels to minimize resonance and standing waves.

Figure 4. A closer look at the setup. !e microphone is placed on the right hand side of the camera, pointing 
towards the middle of the screen.
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������6L]H�DQG�FRQYHUVLRQ

6JG�HQQVCIG�YCU�UJQV�WUKPI�C��M�XKFGQ�ECOGTC��6JG�HQQVCIG�YCU�VJGP�KORQTVGF�KPVQ�#FQDG�2TG-

OKGTG�%5��CPF�UK\GF�FQYP�VQ�*&�SWCNKV[�WUKPI�VJG������Z������
*&�#PCOQTRJKE�������UVCPFCTF��

*�����YCU�EJQUGP�CU�XKFGQ�HQTOCV�CU�KV�KU�C�XKFGQ�EQFGE�YKFGN[�WUGF�KP�DQVJ�COCVGWT�CU�YGNN�CU�

RTQHGUUKQPCN�UKVWCVKQPU. 

�.�UHVROXWLRQ *

6JG�VGTO��-�TGHGTU�VQ�VJG�COQWPV�QH�RKZGNU�QP�VJG�JQTK\QPVCN�RNCPG��YJKEJ�GZEGGFU������KP�PWODGT��

6JKU�UVCPFCTF�YCU�ETGCVGF�D[�VJG�&KIKVCN�%KPGOC�+PKVKCVKXGU��
&%+���C�ITQWR�QH�LQKPV�OQVKQP�RKEVWTG�

UVWFKQU�GUVCDNKUJKPI�UVCPFCTFU�HQT�FKIKVCN�XKFGQ�OGFKC��6JG�FGƂPKVKQP�QH��-�CEEQTFKPI�VQ�VJG�&%+�KU�

����Z�����RKZGNU�CPF�KU�YKFGN[�WUGF�D[�RTQHGUUKQPCNU�KP�VJG�ƂNO�KPFWUVT[��

Figure 5. A table showing the di"erence in size on a screen. 4K is about four times the size of HD1080.
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+'�UHVROXWLRQ�


*&�UVCPFU�HQT�*KIJ�&GƂPKVKQP�CPF�KU�C�EQPUWOGT�UVCPFCTF�YKVJKP�XKFGQ�OGFKC�VQFC[��6JG�PWODGTU�

VJCV�HQNNQY�VJG�CDDTGXKCVKQP�
UWEJ�CU�*&�������TGHGTU�VQ�VJG�TGUQNWVKQP�QP�VJG�XGTVKECN�RNCPG��CU�

QRRQUGF�VQ�VJG��-�U[UVGO��YJGTG�VJG�TGUQNWVKQP�KU�FGƂPGF�QP�VJG�JQTK\QPVCN�RNCPG��+P�UQOG�ECUGU��

VJG�CURGEV�TCVKQ�QH�GCEJ�JQTK\QPVCN�RKZGN�KU�IKXGP�CU�
�������6JG�PWODGT�TGHGTU�VQ�VJG�XCNWG�GCEJ�

RKZGN�JCU�DGGP�EQPXGTVGF�VQ�CPF�UJQWNF�DG�OWNVKRNKGF�YKVJ�KP�QTFGT�VQ�FKURNC[�XKFGQ�KPHQTOCVKQP�

EQTTGEVN[��

� #�FKURNC[�TGUQNWVKQP�QH������Z������YKNN��WUKPI������CURGEV�TCVKQ�DG�VTCPUNCVGF� KPVQ�C� HWNN�

�����Z������FKURNC[�TGUQNWVKQP��*&�TGUQNWVKQP�UVCPFCTFU�CTG�CNUQ�HQWPF�KP�UOCNNGT�UK\GU��UWEJ�CU�

����Z�����6JGUG�UVCPFCTFU�ECP�DG�HQWPF�KP�C�JKIJ�PWODGT�QH�68��UETGGPU�CPF�RTQLGEVQTU�CU�YGNN�CU�

EQORWVGT�OQPKVQTU�VQFC[��/QUV�68�DTQCFECUVGTU�CNUQ�CNNQY�*&�

H.264 *

*�����/2')���#8%�KU�C�DNQEM�QTKGPVGF�OQVKQP�EQORGPUCVKQP�DCUGF�XKFGQ�EQORTGUUKQP�UVCPFCTF�

VJCV�KU�CDNG�VQ�CEJKGXG�JKIJ�SWCNKV[�XKFGQ�YKVJ�C�TGNCVKXGN[�NQY�DKV�TCVG��&GXGNQRGF�D[�8%')�
8KFGQ�

%QFKPI�'ZRGTVU�)TQWR��VQIGVJGT�YKVJ�VJG�OQTG�HCOKNKCT�/2')�
/QXKPI�2KEVWTG�'ZRGTVU�)TQWR���

*����� KU� KFGPVKECN� VQ�/2')���#8%� 
#FXCPEGF�XKFGQ�EQFKPI��� +V� KU�YKFGN[�WUGF� HQT�QPNKPG�XKFGQ�

UVTGCOKPI�WUKPI�NQUU[�CWFKQ�EQORTGUUKQP��CPF�KU�EQPUKFGTGF�C�UVCPFCTF�KP�$NW4C[�FKUEU��YJGTG�VJG�

CWFKQ�EQORTGUUKQP�KU�NQUUNGUU�
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������&RORXU�FRUUHFWLRQ

6JG�XKFGQU�YGTG�EQNQWT�EQTTGEVGF�VQ�GPUWTG�VJCV�PQPG�QH�VJG�XKFGQU�FKHHGTGF�PQVKEGCDN[�KP�EQNQWT�

KPHQTOCVKQP��%QNQWT�EQTTGEVKQP� KPENWFGF�UNKIJV�CFLWUVOGPVU�QH�DTKIJVPGUU��EQPVTCUV�CPF�JWG�CPF�

UCVWTCVKQP�NGXGNU��(KIWTG���UJQYU�C�FKHHGTGPEG�DGVYGGP�WPEQTTGEVGF�CPF�EQTTGEVGF�XKFGQ�

Figure 6. Before and A#er. !e picture on the le# is a still picture from the video footage before colour cor-
rection. !e picture on the right has been slightly colour adjusted and brightened.

6JKU�YCU�FQPG�UWDLGEVKXGN[�WUKPI�#�$�EQORCTKUQP�DGVYGGP�XKFGQU�CPF�EJGEMGF�QP�XCTKQWU�OQPK-

VQTU�VQ�OKPKOK\G�C�RTGEGRVKQP�QH�FKUEQNQWTCVKQP�QP�OQPKVQTU�VJCV�QHHGTGF�NGUU�KP�EQNQWT�TGUQNWVKQP�


DKV�FGRVJ���6JKU�YC[��VJG�EQNQWT�SWCNKV[�YCU�MGRV�EQPUKUVGPV�QXGT�UGXGTCN�V[RGU�QH�FKURNC[U�
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4.5 Audio

 

������7HFKQLFDO�6SHFL¿FDWLRQV

Microphone *

6JG�CRRWTVGPCPV�CWFKQ�HQT�VJG�URGCMGTU�YCU�TGEQTFGF�UK-

OWNVCPGQWUN[�CU�VJG�XKFGQU�YGTG�UJQV�WUKPI�VYQ�FKHHGTGPV�

OKETQRJQPGU��6JG�OKETQRJQPG�WUGF�RTKOCTKN[�HQT�RKEMKPI�

WR�UQWPF�KP�VJG�XKFGQU�YCU�C�5JWTG�-5/����UJQYP�KP�ƂI-

WTG���� 6JG�OKETQRJQPG� KU� C� NCTIG�FKCRJTCIO�EQPFGPUGT�

Figure 8. !e polar pattern of the Shure KSM32 microphone shows its pickup sensitivity from di"erent 
angles. !e pickup varies sightly with frequency, being less dismissive of frequencies below low-mid (ca 400-
500Hz).!e picture is included in the technical speci$cation that comes with the microphone.

Figure 7. Shure KSM32 Large diaphragm 
condenser microphone. Courtesy of Shure 
at www.shure.eu

OKETQRJQPG�YKVJ�FKTGEVKQPCN�C�RQNCT�RCVVGTP� 
ECT-

FKQKF��CPF�C�UGPUKVKXKV[�QH���O8�2C�CV�����*\��6JG�

HTGSWGPE[�TGURQPUG�KU�SWKVG�ƃCV�GZEGRV�HQT�C�UNKIJV�

DQQUV�CTQWPF����M*\�CPF�DGNQY���*\��YJKEJ�YCU�

EWV�QHH�KP�VJG�CWFKQ�RTQEGUUKPI�UVCIG��UJQYP�KP�ƂI-

WTG���CPF���
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Figure 9. !e frequency response of the 
Shure KSM32 microphone. !ere is a slight 
boost  in the low frequencies below 300Hz. 
!is does e"ect the frequencies that are 
important for the reproduction of human 
speech, as there is very little vital informa-
tion in these frequencies. !e boost starting 
at 3000Hz and peaking at 7000Hz is quite 
common for microphones suited for vocals 
as this area strengthens the frequency areas 
of consonants and sibilance (s-sounds). !e 
area 2kHz- 4kHz is the most important for 
intelligibility of human speech.

6JG�OKETQRJQPG�YCU�RNCEGF�CV�C�����CPING�HTQO�VJG�URGCMGT�CPF����QHH�CZKU�HTQO�VJG�OKFFNG�QH�VJG�

TGEQTFGF�XKFGQ�HTCOG��CV�C�FKUVCPEG�QH�CRRTQZKOCVGN[����EO���#�UJQVIWP�OKETQRJQPG�YCU�CVVCEJGF�

VQ�VJG�XKFGQ�ECOGTC��RKEMKPI�WR�UETCVEJ�UQWPF��
C�VGTO�WUGF�HQT�CNN�CWFKQ�VJCV�KU�WUGF�CU�C�IWKFG��

VJCV�YCU�NCVGT�WUGF�CU�C�TGHGTGPEG�VQ�U[PEJTQPK\G�VJG�GZVGTPCNN[�RKEMGF�WR�UQWPF�VQ�VJG�XKFGQ�EQT-

TGEVN[��9JGP�UJQQVKPI�C�UKPING�RGTUQP��VJG�URGCMGT�YCU�KPUVTWEVGF�VQ�UVCPF�KP�VJG�OKFFNG�QH�VJG�

XKFGQ�HTCOG�HQT�DGUV�CWFKQ�RKEMWR��CU�UJQYP�KP�ƂIWTG����

Figure 10. Positioning of pick-up equipment from above. !e circle on the le# represents the sound source. 
!e picture is not scaled proportionately and shows only a sketch of sthe setup as a guide.
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'LJLWDO�$XGLR�:RUNVWDWLRQ�


#NN�TGEQTFGF�CWFKQ�YCU�KORQTVGF�KPVQ�#XKF�2TQ6QQNU����CPF�UNKIJVN[�RTQEGUUGF��6JG�RTQEGUU�KPENWF-

GF�UNKIJV�EQORTGUUKQP�HQT�DGVVGT�EQPVTQN�VJG�F[PCOKEU��5RGGEJ�QT�XQECNU�
UWPI�XQECNU��DGCV�DQZKPI��

TCRRKPI��[QFFGNKPI��KU�QPG�QH�VJG�OQUV�F[PCOKE�KPUVTWOGPVU�KP�VJG�9QTNF�CPF�OWUV�VJGTGHQTG�DG�

pVCOGFq�C�DKV�VQ�DGVVGT�ƂV�KPVQ�VJG�TGUVTKEVGF�HTCOG�QH�VJG�FKIKVCN�TGCNO��*QYGXGT��VJKU�RTQEGUU�KU�

UQOGVJKPI�C�JWOCP�GCT�DCTGN[�JGCTU��DWV�KU�PQVKEGF�D[�VJG�OGVGTKPI�U[UVGOU��6JG�RTQEGUU�FKF�PQV�

VCMG�NQWFPGUU�KPVQ�EQPUKFGTCVKQP��CU�VJCV�YCU�C�UGRCTCVG�RTQEGUU�
UGG�p%JQKEG�QH�NQWFPGUUq��RCIG�

����

������$XGLR�TXDOLW\

6JG�CWFKQ�QH�VJG�XKFGQU�YCU�TGEQTFGF�KP���M*\�����DKV�2%/�CPF�NQWFPGUU�OCVEJGF�VQ�C�RGTEGKXGF�

NQWFPGUU�QH����F$�KP�#FQDG�#WFKVKQP��6JG�TGEQTFGF�GZVGTPCN�PQKUG�YCU�CNUQ�NQWFPGUU�CFLWUVGF�VQ�

Figure 11. Logotype of EBU recommendation 
R-128. A majority of radio stations and other 
broadcast stations in Europe follow this rec-
ommendation, standardized for the purpose 
of keeping a constant loudness level in broad-
casting, especially for commercial stations with 
compressed advertisement material.
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������&KRLFH�RI�/RXGQHVV

.QWFPGUU� KU� VJG� GZRTGUUKQP� WUGF� HQT� VJG� RGTEGKXGF� 
UWDLGEVKXG�� CWFKQ� NGXGN� QH� C� UQWPF� UQWTEG��

5KPEG� JWOCP� RGTEGRVKQP� QH� CWFKQ� NGXGN� KUPoV� NKPGCT
RGTEGKXGF� NGXGN� KU� FGRGPFGPV� QP� HTGSWGP-

E[��� UGXGTCN� HCEVQTU� JCXG� VQ� DG� VCMGP� KPVQ� EQPUKFGTCVKQP�� � #NN� CWFKQ� PGGFU� VQ� DG� NQWFPGUU�

OCVEJGF� KP� QTFGT� VQ� OKPKOK\G� VJG� TKUM� QH� DKCUG� FWG� VQ� � FKHHGTGPEG� KP� RGTEGKXGF� CORNKVWFG��

.QWFPGUU��OGCUWTGF�KP�.QWFPGUU�7PKVU�
.7��CTG�PQV�NKOKVGF�VQ�QPN[�5QWPF�2TGUUWTG�.GXGN�
52.���6JG�

OCKP�HCEVQTU�CHHGEVKPI�VJG�RGTEGRVKQP�QH�NQWFPGUU�QH�C�UQWPF�UQWTEG�CTG�VJG�CEQWUVKECN�UQWPF�RTGU-

UWTG��VJG�HTGSWGPE[�TCPIG�CPF�VJG�FWTCVKQP�QH�VJG�UQWPF��+P�VJKU�VGUV��CHVGT�EQORCTKPI�VJG�VYQ��RGT-

EGKXGF�NQWFPGUU�YCU�EJQUGP�QXGT�����.7(5�
CNVJQWIJ�VJG�FKHHGTGPEGU�YJGTG�DCTGN[�FKUVKPIWKUJCDNG���

6SHFL¿FDWLRQV�RI�WKH�RULJLQDO�DXGLR

6JG�QTKIKPCN�CWFKQ�QH�VJG�XKFGQU�YCU�NGHV�CV�C�UCORNG�HTGSWGPE[�QH���M*\�CPF�C�DKV�FGRVJ�QH����

DKV��#NN�CWFKQ�YCU�EQFGF�KP�2%/�
9CXG���

6DPSOH�)UHTXHQF\�


6JG�UCORNG� HTGSWGPE[�QH�CWFKQ�TGHGTU� VQ�VJG� HTGSWGPE[�UCORNGU� VCMGP�QH�CP�CPCNQIWG�UKIPCN� KP�

FKIKVCN�EQPXGTVKPI��6JG�JKIJGT�VJG�HTGSWGPE[��VJG�OQTG�CEEWTCVG�VJG�VTCPUNCVKQP�VQ�FKIKVCN�KPHQTOC-

VKQP�YKVJKP�VJG�TCPIG�QH�CWFKQ�HTGSWGPEKGU�YKNN�DG����M*\�KU�C�UVCPFCTF�UCORNG�HTGSWGPE[�HQT�XKUWCN�

OGFKC�EQPVGPV�UWEJ�CU�&8&�CPF�$NW4C[�CPF�GCUKN[�CNNQYU�SWCNKV[�TGRTGUGPVCVKQP�QH�VJG�HTGSWGPE[�

URGEVTWO�QH�JWOCP�JGCTKPI�

Bit depth *

6JG�DKV�FGRVJ�TGHGTU�VQ�VJG�COQWPV�QH�DKVU�WUGF�VQ�TGRTGUGPV�VJG�F[PCOKEU�
RQUKVKQP�KP�DKPCT[�EQFG��

QH�C�FKIKVCN�CWFKQ�UKIPCN��6JG�JKIJGT�VJG�DKV�FGRVJ��VJG�OQTG�FGVCKNGF�VJG�F[PCOKEU�QH�VJG�UQWPF��#�

DKV�FGRVJ�QH����KU�UVCPFCTF�HQT�CWFKQ�%&�U�CPF�CNNQYU�HQT�C�F[PCOKE�TCPIG�QH����F$�
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Figure 12. In the process of matching loudness in Adobe Audition. !e program o"ers several settings for loud-
ness. Here loudness and perceived loudness are compared next to the RMS and the peak value.

EBU R-128 *

.QWFPGUU�JCU�DGGP�CEVKXGN[�TGUGCTEJGF�CPF�VGUVGF�D[�VJG�+PVGTPCVKQPCN�6GNGEQOOWPKECVKQP�7PKQP�


+67���YJKEJ�JCU�TGUWNVGF�KP�UGXGTCN�TGEQOOGPFCVKQPU�UWEJ�CU�VJG�+67�4�$5������KP������CPF�CP�

WRFCVGF�XGTUKQP�ECNNGF�$5��������KP�������6JG�NCVGT�TGEQOOGPFCVKQP�JCU�DGGP�CFQRVGF�D[�VJG�

'WTQRGCP�$TQCFECUVKPI�7PKQP� 
'$7�� HQT�UVCPFCTFK\KPI�QH�DTQCFECUV� NGXGNU�WPFGT� VJG�PCOG�'$7�

4������6JKU�UVCPFCTF�QDG[U�C�.QWFPGUU�NGXGN�QH����.7(5�
.QWFPGUU�7PKVU�(WNN�5ECNG�� 

3HUFHLYHG�/RXGQHVV�


+P������C�UVWF[�EQPFWEVGF�D[�$GIPGTV�GV�CN��
�������C�EQORCTKUQP�DGVYGGP�RGTEGKXGF�FKHHGTGPEGU�

QH�'$7�4�����OGVGTKPI�CPF�UWDLGEVKXG�JWOCP�NQWFPGUU�YCU�OCFG��6JG�UVWF[�HQEWUGF�QP�YJGVJGT�

FKHHGTGPEGU�DGVYGGP�VJG�4�����CPF�UWDLGEVKXG�JWOCP�JGCTKPI�EQWNF�DG�GUVCDNKUJGF�WUKPI�PCVWTCN�

URGGEJ��EQOOGTEKCN�URGGEJ��PQP�OCUVGTGF�OWUKE��OCUVGTGF�OWUKE�GVE��6JG�TGUWNVU�QH� VJG�UVWF[�

TGXGCN�UNKIJV�FKHHGTGPEGU�DGVYGGP�EQPVGPV�CPF�RGTEGKXGF�NQWFPGUU�KH�QPN[�CV�CP�CXGTCIG�OCZKOWO�

FKHHGTGPEG�QH�����F$�
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4.6 Audio Degradations

6JG�CWFKQ�FGITCFCVKQPU�
KP�CFFKVKQP�VQ�VJG�QTKIKPCN�CWFKQ��KPVTQFWEGF�YGTG�

1. Wide Band (50 Hz- 7000 Hz)   Abbreviation: WB

2. Narrow Band (200 Hz- 3400 Hz)  Abbreviation: NB

3. Reverberation (Stereo)  Shortening: Rev

6JG�TGCUQP�HQT��VGUVKPI�RGTEGRVKQP�HQT�0$�CPF�9$��KU��VJCV�VJGUG�CTG�EQFGEU�YKFGN[�WUGF�YKVJKP�

VGNGRJQP[�VQFC[��0$�DGKPI�VGNGRJQPG�CWFKQ�CPF�9$�DGKPI�CP�WRITCFGF�XGTUKQP�
*&�VGNGRJQP[���

6JG�FGITCFCVKQPU�CTG�GZRNCKPGF�KP�VJKU�EJCRVGT��'CEJ�QH�VJG�FGITCFCVKQPU�CNQPI�YKVJ�VJG�QTKIKPCN�

CWFKQ�YCU�CNUQ�EQODKPGF�YKVJ�CP�CFFKVKQPCN�CWFKQ�VTCEM�EQPUKUVKPI�QH�PQKUG�TGEQTFGF�KP�C�OGVTQ�

VTCKP��6JG�PQKUG�FKF�PQV�KPENWFG�CP[�KPVGNNKIKDNG�URGGEJ�CPF�YCU�PQV�UWDLGEV�VQ�CP[�CWFKQ�FGITCFC-

� 6YQ�FKHHGTGPV�MKPFU�QH�EQFGEU�YGTG�EJQUGP�HQT�VJG�ƂPCN�RTQEGUUKPI�QH�VJG�PCTTQY��CPF�YKFG�

DCPF�FGITCFCVKQPU��8CTKQWU�+67��UVCPFCTFU�QH�DCPF�RCUU�ƂNVGTU�ECP�DG�HQWPF�HQT�UKOWNCVKPI�EQFGE�

DGJCXKQT�QH�CP�CWFKQ�UKIPCN�� +P�VJKU�UVWF[�CP�CEVWCN�EQFGE�YCU�EJQUGP�CU� KV�YCU� LWFIGF�VQ�DG�C�

UNKIJVN[�OQTG�CEEWTCVG�CRRTQCEJ�VQ�GXGT[FC[�WUG�VJCP�OGTGN[�C�ƂNVGT�

1DUURZ�EDQG��1%�

#/4��#FCRVKXG�/WNVK��4CVG

6JG�PCTTQY�DCPF�EQFGE�YCU�TGNGCUGF�KP������CPF�KU�QRVKOK\GF�HQT�EQFKPI�URGGEJ��5KIPCNU�TCPIKPI�

HTQO����*\�VQ�����*\�CTG�GPEQFGF�CV�XCTKCDNG�DKV��TCVGU�TCPIKPI�HTQO������MDKV�U�VQ������MD�U�CPF�

C�UCORNG�HTGSWGPE[�QH��M*\��+P�VJG�ECUG�QH�VJG�VGUV�C�DKV��TCVG�QH�����MD�U�YCU�WUGF��#/4�KU�C�UVCP-

FCTF�URGGEJ�EQFGE�WUGF�D[��)�CPF�)5/��

“6JG�YGKIJVKPI�EQTTGURQPFU�VQ�C�DCPFRCUU�ƂNVGTKPI�EJCTCEVGTKUVKE�YJQUG�OCUM�ECP�DG�HQWPF�KP�
+67�6�4GEQOOGPFCVKQP�2����=4'('4'0%'�%1/'5�*'4'?���+P�VJKU�URGEKƂECVKQP�C�UCORNKPI�TCVG�
of 8000Hz is used, leaving the highest possible frequency sampled with minimum aliasing to be 

4000Hz in theory (about 3500 Hz in practice).

The spectral shapes of this weighting were obtained in a round-robin series of measurements 
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made on analog telephones in the1970’s. he average send and receive frequency response char-

acteristics were derived from these measurements. 

(QT�NQWFPGUU�DCNCPEG�RWTRQUGU�VJKU�UVCPFCTF�KPENWFGU�C����������*\�DCPFRCUU�ƂNVGT��MPQYP�CU�
the SRAEN (Systéme de Rétérence pour la détermination des Affaiblissements équivalents pour 

NC�0GVVGVÅ��4GHGTGPEG�5[UVGO�HQT�FGVGTOKPKPI�#TVKEWNCVKÏP�4CVKPIU��ƂNVGT��
This weighting has been chosen to simulate speech signals obtained from a regular handset as the 

P.48 IRS weighting standard models an average narrowband telephone.”

(A compilation of ITU-T standards G.711, G.721, and G.728)

:LGH�EDQG��:%��DQG�,78�7�UHFRPPHQGDWLRQV

#/4��9$��#FCRVKXG�/WNVK��4CVG�9KFG�$CPF�

6JG�EQFGE�KU�CP�KORTQXGOGPV�QH�VJG�UVCPFCTF�VGNGRJQP[�EQFGE�#/4�CU�KV�RTQXKFGU�C�HTGSWGPE[�

TCPIG�QH���������*\��+V�KU�KP�CEEQTFCPEG�YKVJ�VJG�+67�6�UVCPFCTF�)���������6JG�UVCPFCTF�WUGU�C�

UCORNKPI�TCVG�QH��������*\�YJKEJ�KP�RTCEVKEG�TGUWNVU�KP�C�DCPFYKFVJ�QH���������*\��%QORCTGF�VQ�

VJG�QRVKQP�QH�PCTTQY�DCPF�KV�RTQXKFGU�C�UWDUVCPVKCN�KORTQXGOGPV�QH�VJG�SWCNKV[��6JKU�CRRNKGU�GURG-

EKCNN[�HQT�CRRNKECVKQPU�YJGTG�URGGEJ�KU�VQ�DG�JGCTF�VJTQWIJ�JKIJ�SWCNKV[�NQWFURGCMGTU�G�I��HQT�CWFKQ�

QT�XKFGQ�EQPHGTGPEG�U[UVGOU�QT�QVJGT�CWFKQXKUWCN�VGNGEQOOWPKECVKQP��+V�CNUQ�KPVTQFWEGU�EQOHQTV�

PQKUG��YJKEJ�KU�C�U[PVJGVKE�DCEMITQWPF�PQKUG�VQ�ƂNN�KP�VJG�UKNGPV�ICRU�VJCV�CTG�C�TGUWNV�QH�XQKEG�CE-

VKXKV[�FGVGEVKQP��6JG�EQFGE�KU�WUGF�HQT�KORTQXGF�YKTGNGUU�EQOOWPKECVKQP�U[UVGOU�UWEJ�CU�6GNKCoU�

TGEGPVN[�NCWPEJGF�p*&�8QKEGq�

 6JG�+67�6�4GEQOOGPFCVKQP�)�����WUGU�C�UCORNKPI�TCVG�QH��������*\��YJKEJ�KP�RTCEVKEG�

TGUWNVU�KP�C�DCPFYKFVJ�QH���������*\��%QORCTGF�VQ�VJG�QRVKQP�QH�PCTTQY�DCPF�KV�RTQXKFGU�C�

UWDUVCPVKCN�KORTQXGOGPV�QH�VJG�SWCNKV[��6JKU�CRRNKGU�GURGEKCNN[�HQT�CRRNKECVKQPU�YJGTG�URGGEJ�KU�VQ�

DG�JGCTF�VJTQWIJ�JKIJ�SWCNKV[�NQWFURGCMGTU�G�I��HQT�CWFKQ�QT�XKFGQ�EQPHGTGPEG�U[UVGOU�QT�QVJGT�

CWFKQXKUWCN�VGNGEQOOWPKECVKQP��

5HYHUE

4GXGTDGTCVKQP�
�TGXGTD�HQT�UJQTVGPKPI��KU�VJG�OWNVKRNG�GEJQGU�VJCV�QEEWT�YJGP�UQWPF�YCXGU�DQWPEG�
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7KH�/RPEDUG�(IIHFW

6JG�.QODCTF�'HHGEV��PCOGF�CHVGT�KVU�FKUEQXGTGT�¥VKGPPG�.QODCTF�
.QODCTF���������KU�VJG�KPXQNWPVCT[�

CPF�OQUVN[�D[�QPGUGNH�WPPQVKEGF�EJCPIG�KP�XQECN�CORNKVWFG�
52.��YJGP�URGCMKPI�KP�C�PQKU[�GPXKTQP-

OGPV��#NVJQWIJ�QHVGP�DGKPI�KPEQTTGEVN[�TGHGTTGF�VQ�CU�C�pTGƃGZq��VJG�.QODCTF�'HHGEV�JCU�DGGP�HQWPF�VQ�

KPEQTRQTCVG�FKHHGTGPEGU�YKVJKP�EWNVWTGU��VJWU�OCMKPI�KV�C�EQIPKVKXG�RJGPQOGPQP�

� +P������*QFQUJKOC�GV�CN��EQPFWEVGF�C�UVWF[�YJGTG�VJG[�KPVTQFWEGF�VJGKT�UWDLGEVU�VQ�TGEQTFGF�

OGUUCIGU�TGCF�QWV�KP�SWKGV��TGXGTDGTCPV�CPF�PQKU[�GPXKTQPOGPVU��5QOG�QH�VJG�TGEQTFGF�CWFKQ�UKIPCNU�

YGTG�CNUQ�KPVTQFWEGF�YKVJ�TGXGTDGTCVKQP�CPF�UQOG�YKVJ�YJKVG�PQKUG��6JGKT�EQPENWUKQP�YCU�VJCV�VJG�UWD-

LGEVU� HQWPF�TGXGTDGTCPV�OGUUCIGU�VQ�DG�OQTG� KPVGNNKIKDNG� VJCP�SWKGV�QPGU�� +PVGTGUVKPIN[�GPQWIJ�� VJG�

UCOG�CRRNKGF�TGICTFNGUU�QH�YJGVJGT�VJG�UKOWNCVGF�TGXGTDGTCVKQP�OCVEJGF�VJG�UWTTQWPFKPI�CEQWUVKEU�QT�

PQV��6JKU�RJGPQOGPQP�JCU�DGGP�TGHGTTGF�VQ�CU�p.QODCTF�URGGEJq�

QHH�VJG�RJ[UKECN�DQWPFCTKGU�QH�CP�GPXKTQPOGPV�
�UWEJ�CU�YCNNU���6JKU�KU�C�PCVWTCNN[�QEEWTTKPI�RJGPQOGPQP�

VJCV�JGNRU�VJG�CWFKVQT[�UGPUG�VQ�NQECVG�CPF�ITCUR�C�RJ[UKECN�GPXKTQPOGPV��6JG�FGEKUKQP�VQ�WUG�TGXGTD�CU�

C�FGITCFCVKQP�QH�UQWPF�YCU�KPƃWGPEGF�D[�RTGXKQWU�TGUGCTEJ�QP�VJG�KORCEV�QH�GCTN[�TGƃGEVKQPU��TGXGTD�

CPF�CPGEJQKE�UQWPF�YJGP�OGCUWTKPI�KPVGNNKIKDKNKV[�QH�URGGEJ��UWEJ�CU�
DWV�PQV�NKOKVGF�VQ��VJG�.QODCTF�

GHHGEV�
UGG�RCIG������6JG�KORCEV�QH�GCTN[�TGƃGEVKQPU�KU�VJG�TGNGXCPV�QPG�VQ�VJKU�RCRGT�CU�KV�JCU�DGGP�UVCVGF�

VQ�PQVKEGCDN[�GPJCPEG�KPVGNNKIKDKNKV[�QH�URGGEJ�
$TCFNG[�GV�CN���������1P�VJG�QVJGT�JCPF��TGUGCTEJ�D[�*W�

GV�CN��
������QP�VJG�GHHGEVU�QH�GCTN[�TGƃGEVKQPU�WUGF�KP�EQEJNGCT�KORNCPVU�[KGNFGF�KP�QRRQUKVG�TGUWNVU��+P�

VJGKT�UVWF[�VJG�CXGTCIG�URGGEJ�KPVGNNKIKDKNKV[�UEQTGU�YGTG�����YJGP�RTGUGPVGF�YKVJ�CP�CPGEJQKE�UKIPCN�

CPF�����YJGP�RTGUGPVGF�YKVJ�QPN[�C�UJQTV��GCTN[�TGƃGEVGF�UKIPCN�YKVJ�CP�46���
TGXGTD�VKOG��QH�QPN[�����

UGEQPFU�

� 6JKU�TCKUGU�C�SWGUVKQP�QH�YJGVJGT�GCTN[�TGƃGEVKQPU�KORTQXG�KPVGNNKIKDKNKV[�QH�URGGEJ�QPN[�HQT�UKIPCNU�

VJCV�CTG�PQV�FKTGEVN[�HGF�KPVQ�VJG�GCT��DWV�TCVJGT�VTCXGN�VJTQWIJ�C�OGFKWO�HTQO�C�UQWPF�UQWTEG�VQ�VJG�GCT��

CNNQYKPI�HQT�PCVWTCN�CEQWUVKE�RTGUUWTG�CPF�RJCUG�KPVGTHGTGPEG!�+P�VJKU�RCRGT��VJG�UVWF[�����KPVTQFWEGU�VJG�

UWDLGEVU�VQ�CP�CWFKQ�EJCPPGN�FKUVTKDWVGF�VJTQWIJ�JGCFRJQPGU��YJKEJ�ECP�DG�EQPUKFGTGF�VQ�DG�C�pEQO-

RTQOKUGq�DGVYGGP�EQEJNGCT�KORNCPVU�CPF�NQWFURGCMGTU��
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(DUO\�UHÀHFWLRQV��5HYHUE�

6JG�HWNN�DCPF�
WPRTQEGUUGF��CWFKQ�EJCPPGN�VJCV�KPVTQFWEGF�OCZKOWO�CWFKQ�SWCNKV[�QH����DKV�NKPGCT�

2%/�YCU�KPHWUGF�YKVJ�C�TGXGTD�WUKPI�VJG�UVCPFCTF�&XGTD��TGXGTD�QH�&#9�2TQ6QQNU�����6JG�TGXGTD�

YCU�UJQTV�CPF�JCF�C�RTG�FGNC[�QH���OU�CPF�C�YGV�OKZ�QH�������CNN�KP�CNN�C�UVCPFCTF�TGXGTDGTCVKQP�

QH�C�OGFKWO�UK\GF�TQQO�

Figure 13. A snapshot of the audio wave of 
an unprocessed (bottom) and processed 
(top) audio signal in ProTools 10.!e 
reverberated signal (to the right) has a 
longer tail and less detail. !e audio waves 
are taken from a free improvisation video 
of a story about a trip to Nepal.

Figure 14. Zooming in on the syllable “Kat” in Katmandoo the e"ects of reverberation (top audio wave) be-
come more clear. Notice how the “silent” sounds (at the end of the word) are louder than in the original (bot-
tom audio wave). Simultaneously the peak is so#er than in the original- resulting in poorer dynamic range.
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����)DFLOLWLHV�DQG�DFRXVWLFV

6JG�XKFGQ�HQQVCIG�QH�VJG�URGCMGTU�YCU�TGEQTFGF�CV�C�OWNVKOGFKC�NCDQTCVQT[�WUGF�HQT�VGUVKPI�XKF-

GQ�CPF�UQWPF�UGVWRU�CV�'TKEUUQP�KP�-KUVC��5VQEMJQNO��6JG�TQQO�YCU�CEQWUVKECNN[�VTGCVGF�CU�YGNN�

CU�UQWPF�RTQQHGF�CPF�VJG�PQKUG�ƃQQT�KP�UQWPF�RTGUUWTG�NGXGN�YCU�OGCUWTGF�VQ�DG�EC����F$#�
52.�

#�YGKIJVGF��

� 6JG�DCEMITQWPF�QH�VJG�URGCMGTU�YCU�C�YJKVG�ECPXCU�UETGGP�CPF�NKIJVKPI�YCU�WUGF�VQ�CFLWUV�

VJG�CRRGCTCPEG�QH�VJG�URGCMGTU�VQ�OKPKOK\G�CP[�FKUEQNQWTKPI�VJCV�VJG�ECOGTC�OC[�CFF��

Figure 15. An image of the Ericsson Multimedia Lab facilities taken from the Ericsson international technical 
report. !e facilities are used for testing various media.

5RRP��VSDFH���VL]H

6JG�TQQOU�YGTG�QRVKOK\GF�HQT�UWDLGEVKXG�VGUVKPI�QH�#WFKQ��8KFGQ��#8���&�CWFKQ��VYQ�RCTV[�VGNG-

EQPHGTGPEG�VGUVU�
KPVGTCEVKXG��EQPXGTUCVKQPCN��CPF�OWNVKRCTV[�VGNGEQPHGTGPEG�VGUVU��
5GG�ƂIWTG�����

1XGTXKGY�QH�/WNVKOGFKC�NCDU�
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4.8. Running tests

6JG�VGUVU�YGTG�PQV�EQORNGVGN[�KP�CEEQTFCPEG�YKVJ�/75*4#�
/WNVK�5VKOWNWU�VGUV�YKVJ�*KFFGP�4GH-

GTGPEG�CPF�#PEJQT���CP�+67�4�TGEQOOGPFCVKQP�HQT�GXCNWCVKQP�QH�OWNVKRNG�QT�FQWDNG�UVKOWNWU�VJCV�

JCU�DGGP�HQWPF�UWEEGUUHWN�
6JQOC�������KP�VJCV�VJG�UWDLGEVU�YGTG�PQV�KP�EQPVTQN�QH�VJG�UGSWGPEG�

QH�VJG�XKFGQU��PQT�EQWNF�VJG[�TGRNC[�CP[�QH�VJG�XKFGQU�

Figure 16. Panoramic view inside booth “D”. !e smaller screen on the table is the touch display for voting. 

7HPSHUDWXUH

6JG�VGORGTCVWTG�YCU�MGRV�EQPUVCPV�CV����%�YKVJ�VJG�JGNR�QH�UKNGPV�CKT�EQPFKVKQPKPI��FGUKIPGF�VQ�CR-

RTGJGPF�C�EQPUVCPV�VGORGTCVWTG�YKVJQWV�OCMKPI�PQKUG��&WTKPI�RCWUGU�CPF�DGVYGGP�VGUV�UGUUKQPU��

C�OQTG�GHHGEVKXG�CKT�EQPFKVKQPKPI�YCU�VWTPGF�QP��

dBA

6JG�PQKUG�ƃQQT�YCU�OGCUWTGF�YKVJ�CP�52.�OGVGT�KP�GCEJ�TQQO�CPF�TGCEJGF�PQ�OQTG�VJCP����F$#��

6JKU�YCU�UNKIJVN[�NGUU�VJCP�KP�VJG�OWNVKOGFKC�NCDU�YJGTG�VJG�QTKIKPCN�CWFKQ�YCU�TGEQTFGF�
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Figure 17. A screen shot of MOSTER reporting a disconnected terminal. 
!e terminals are named a#er the testing booths: “A”, “C” and “D”. !e re-
sults are reported in a column below each terminal.

6JG�/156'4�U[UVGO�QEEWRKGF�HQWT�EQORWVGTU��VJTGG�VGUV�EQORWVGTU�
#��%�CPF�&��CPF�C�pOCUVGTq�

EQORWVGT�EQPVTQN�2%��*QY�VQ�TWP�VJG�VGUV�YCU�URGEKƂGF�KP�CP�ZON��ƂNG�QP�VJG�EQPVTQN�2%��6JG�ZON��

ƂNG�URGEKƂGF�VJG�UK\G�QH�VJG�XKFGQ�FKURNC[��VJG�DCEMITQWPF�EQNQWT�CPF�VJG�EQNQWT�UJQYP�DGVYGGP�

XKFGQU�� VJG� V[RG�QH�XQVKPI�UECNG� 
DWVVQPU��#�$�� TGUQNWVKQP�QH� UECNGU��PCOG�QH�UECNGU��� VJG�XQVKPI�

VKOG��VJG�PWODGT�QH�XKFGQU�KP�GCEJ�UGSWGPEG�KPENWFKPI�VJG�TGHGTGPEG�UGSWGPEG�CPF�YJKEJ�RNC[QWV�

EQORWVGTU�VQ�EQPPGEV�VQ�
#��%�CPF�&�KP�VJKU�ECUG��

� (QT�GCEJ�UGSWGPEG�VJCV�YCU�VQ�DG�RNC[GF�QWV�C�RNC[�QTFGT�VGZV�ƂNG�YCU�ETGCVGF��RQKPVKPI�

VQ�C�PWODGT�VJCV�UGTXGF�CU�C�ƂNG�+&�HQT�GCEJ�XKFGQ�KP�C�XKFGQ�ECVCNQIWG�NKUVKPI�CNN�XKFGQU�KPENWFKPI�

TGHGTGPEG�XKFGQU��6JG�CEVWCN�OGFKC�ƂNGU�YGTG�CNN�UVQTGF�KP�KFGPVKECN�HQNFGTU�QP�GCEJ�QH�VJG�RNC[QWV�

EQORWVGTU�
#��%�CPF�&���6JG�%QPVTQN�2%�TGEQTFGF�VJG�UEQTG�QH�VJG�XQVGU�RNCEGF�QP�VJG�VQWEJ�FKU-

RNC[U�CPF�ETGCVGF�CP�'ZEGN�FQEWOGPV�HQT�GCEJ�UGUUKQP�

6JG�UGVWR�YCU�FGUKIPGF�VQ�CEEGRV�HQWT�RCTVKEKRCPVU�CV�C�VKOG�FWTKPI�VGUV��6JTGG�TQQOU�NCDGNGF�p#q�

��p%q��CPF�p&q�YGTG�GSWKRRGF�YKVJ�QPG�FGUMVQR�2%�YKVJ�OQWUG��MG[DQCTF�CPF�UETGGP�GCEJ��CPF�C�

VQWEJ�RCPGN�2%�U�WUGF�HQT�TGEQTFKPI�VJG�UEQTGU�FWTKPI�/156'4��VGUVKPI�
/15��VGUVKPI��
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����,QVWUXFWLRQV�DQG�WHVWLQJ

$GHQTG�VJG�RCTVKEKRCPVU�UVGRRGF�KPVQ�VJG�VGUV�DQQVJU�VJG[�YGTG�IKXGP�KPUVTWEVKQPU�QP�CP�#��RCRGT�

YKVJ�C�RKEVWTG��UJQYKPI�VJG�UGVWR�QH�VJG�VGUV��CHVGT�YJKEJ�C�VJQTQWIJ��QTCN�RTGUGPVCVKQP�QH�VJG�RTQ-

EGFWTG�YCU�IKXGP��6JG�RCTVKEKRCPVU�YGTG�VJGP�CNN�KPVTQFWEGF�VQ�VJG�VGUV�DQQVJU�CPF�IKXGP�C�TGECR�QH�

VJG�KPUVTWEVKQPU�D[�UJQYKPI�JQY�VJG�GSWKROGPV�YQTMU�CPF�KPVTQFWEKPI�VJG�RCRGT�SWGUVKQPPCKTGU��

6JG[�YGTG�KPUVTWEVGF�VQ�TCVG�VJG�OGFKC�CU�KH�KV�YCU�CP�GXGT[FC[�UKVWCVKQP�QH�EQPHGTGPEKPI�QT�QVJGT�

OGFKC�VGNGRTGUGPEG�
K�G��016�CU�KH�VJG[�YGTG�UKVVKPI�KP�C�&QND[�6*:�EGTVKƂGF�EKPGOC���6JG[�YGTG�

CNUQ�KPHQTOGF�QH�VJG�QEECUKQPCNN[�QEEWTTKPI�DCEMITQWPF�PQKUG��YJKEJ�VJG[�YGTG�VQ�TGICTF�CU�PQT-

OCN�GZVGTPCN�FKUVWTDCPEGU��016�CU�PQKUG�NGCMKPI�KPVQ�VJG�CEVWCN�CWFKQ�TGEQTFKPI�

Figure 18. !is image was printed on the instructions along with a walkthrough of how the test was to 
be performed. !e text in Swedish is a three-step guide in which order the parts of the tests are being 
run.

3DSHU�TXHVWLRQQDLUH
6JG�SWGUVKQPPCKTGU�YGTG�UKZ�#��RCRGTU�UVCRNGF�VQIGVJGT��PWODGTKPI�GCEJ�SWGUVKQP�CPF�NKUVKPI�VYQ�

SWGUVKQPU�RGT�RCIG��6JG�RCRGTU�YGTG�RTKPVGF�QP�QPN[�QPG�UKFG�VQ�OKPKOK\G�JCUUNG�YJGP�VWTPKPI�

RCIGU��6JG�RCTVKEKRCPVU�YGTG�CNUQ�TGOKPFGF�VJCV�VJG�PWODGT�QP�GCEJ�SWGUVKQP�QPN[�CRRGCTU�QP�VJG�

RCRGT�CPF�KU�PQV�FKURNC[GF�KP�VJG�XKFGQ�KVUGNH�

� 6JG�SWGUVKQPU�YGTG�PQV�YTKVVGP�QP�VJG�RCRGTU��QPN[�OWNVKRNG�EJQKEG�EJGEM�DQZGU�QH�VJTGG�
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RQUUKDKNKVKGU��#��$�CPF�%��6JG�HQPV�WUGF�HQT�VJG�OWNVKRNG�EJQKEG�CPUYGT�DQZGU�YCU�p%CODTKCq��UK\G�

���

Screen size

6JG�UETGGPU�WUGF�HQT�FKURNC[KPI�VJG�XKFGQU�QP�KP�GCEJ�VGUV�DQQVJ�YGTG���q�*2�.2�������6JG[�EQWNF�

DG�CFLWUVCDNG�QP�C�XGTVKECN�NGXGN�VQ�DGUV�ƂV�VJG�XKUWCN�ƂGNF�QH�VJG�RCTVKEKRCPV�

Touch screen

6JG�VQWEJ�RCPGN�2%�YCU�CP�+'+�22%�#(.��#��6JG�UETGGP�TGCEVGF�VQ�DQVJ�VQWEJ�CU�YGNN�CU�VQ�C�UOCNN�

OGVCN�RGP�VJCV�GPUWTGF�C�JKIJGT�CEEWTCE[�TCVG�QH�JKVVKPI�UOCNN�VCTIGVU�

Headphones

#NN�UWDLGEVU�YGTG�IKXGP�C�RCKT�QH�5GPPJGKUGT�*&�����JGCFRJQPGU�HQT�VJG�VGUV��6JG�DCPF�QH�VJG�

JGCFRJQPGU�YCU�CFLWUVCDNG�HQT�GCEJ�RGTUQPo�U�EQOHQTV��0QPG�QH�VJG�UWDLGEVU�YGTG�CDNG�VQ�EJCPIG�

VJG�XQNWOG��
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Pre test

&WTKPI�VJG�RTG�VGUV�VJG�UWDLGEVU�YGTG�IKXGP�VJG�QRRQTVWPKV[�VQ�RGTHQTO�VJG�VGUV�CU�KV�YCU�VQ�DG�

ECTTKGF�QWV�KPENWFKPI�XQVKPI�CPF�CPUYGTKPI�SWGUVKQPU��#HVGT�VJKU�VJG[�CNN�JCF�VJG�EJCPEG�VQ�OCMG�

EQOOGPVU��CUM�SWGUVKQPU�QT�TGRQTV�GTTQTU�QT�QVJGT�FKUVWTDCPEGU��6JG�RTG�VGUV�EQPUKUVGF�QH���XKFGQU�

Screen size

Figure 19. Sennheiser HD 280 headphones used for the test. 
!e band of the headphones are adjustable for each per-
son’s own comfort. !e picture is taken at Ericsson labs and 
modeled by an acoustic dummy head designed for record-
ing binaural audio signals.

QH�XCT[KPI�EQPVGPV�CPF�SWCNKV[��6JG�TGHGT-

GPEGU�KPENWFGF�QPG�QH�RQQT�CWFKQ�SWCNKV[�

YKVJ� DCEMITQWPF� PQKUG�� QPG� QH� OGFKWO�

CWFKQ�SWCNKV[�CPF�QPG�QH�JKIJ�CWFKQ�SWCNK-

V[�YKVJ�DCEMITQWPF�PQKUG.
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Media content

#V�VJG�GPF�QH�GCEJ�ENKR�C�DNCEM�UETGGP�FKURNC[KPI�C�SWGUVKQP�CDQWV�VJG�EQPVGPV�QH�VJG�XKFGQ�YCU�

KPVTQFWEGF�HQT����UGEQPFU��6JG�DNCEM�EQNQWT�YCU�EJQUGP�DGECWUG�KV�FKF�PQV�HTCOG�VJG�SWGUVKQPU�

YJKEJ�CNUQ�JCF�C�DNCEM�DCEMITQWPF��6JKU�YCU�VQ�GNKOKPCVG�CP[�EJCPEG�QH�UWDLGEVU�ƂPFKPI�VJG�VGZV�

VQ�CRRGCT�UOCNNGT�KH�KV�YCU�HTCOGF�

Voting procedure

9JGP�GCEJ�XKFGQ�JCF�RNC[GF�QWV��VJG�UWDLGEVU�YGTG�KPUVTWEVGF�VQ�XQVG�QP�HQWT�ECVGIQTKGU�TGICTFKPI�

VJGKT�RGTEGRVKQP�CPF�KORTGUUKQP�QH�VJG�XKFGQ��8QVKPI�YCU�FQPG�WUKPI�C�UOCNN�VQWEJ�UETGGP�VGTOKPCN��

Figure 20. !e voting terminal was available for 20 seconds a#er the last question had been displayed. !e 
sliders were continuous and responded to both touch of $nger and pen.



39

6JG�ECVGIQTKGU�XQVGF�HQT�YGTG�

1. How well did you comprehend the content?

2. How did you perceive the overall audio-visual quality?

3. How did you perceive the audio quality?

4. How did you perceive the video quality?

6JG�XQVKPI�UECNG�YCU�KP�CEEQTFCPEG�YKVJ�VJG�+67�TGEQOOGPFCVKQP�2������p/GVJQFU�HQT�UWDLGEVKXG�
FGVGTOKPCVKQP�QH�VTCPUOKUUKQP�SWCNKV[q�CPF�YCU�RTGUGPVGF�CU�C�EQPVKPWQWU�UECNG�

%DG��3RRU��)DLU��*RRG��([FHOOHQW

º	°{°x�"«������ÃV>�iÃ�ÀiV���i�`i`�LÞ�Ì�i� �/1�/�6>À��ÕÃ�wÛi�«���Ì�V>Ìi}�ÀÞ��Õ`}i�i�Ì�ÃV>�iÃ�
�>Þ�Li�ÕÃi`�v�À�`�vviÀi�Ì�«ÕÀ«�ÃiÃ°�/�i��>Þ�ÕÌ�>�`�Ü�À`��}��v��«������ÃV>�iÃ]�>Ã�Ãii��LÞ�ÃÕL�iVÌÃ�
���iÝ«iÀ��i�ÌÃ]��Ã�ÛiÀÞ���«�ÀÌ>�Ì]�>�`�Ã��Õ�`�v����Ü�Ì�i�ÃÌ>�`>À`�>ÀÀ�Ûi`�>Ì�Ì�À�Õ}��Þi>ÀÃ��v�iÝ�
«iÀ�i�Vi°�/�i�v����Ü��}��«������ÃV>�iÃ�>Ài�Ì��Ãi���ÃÌ�vÀiµÕi�Ì�Þ�ÕÃi`�v�À��/1�/�>««��V>Ì���Ã�>�`�
iµÕ�Û>�i�Ì�Ü�À`��}�Ã��Õ�`�Li�ÕÃi`�`i«i�`��}�����>�}Õ>}i�Ü��V����}�Ì�ÀiÃÕ�Ì����Ã�>���Û>À�>Ì���Ã�
Ì��Ì�i��À�}��>��
�}��Ã��ÌiÝÌ\
>®���ÃÌi���}�µÕ>��ÌÞ�ÃV>�i�+Õ>��ÌÞ��v�Ì�i�Ã«iiV��-V�Ài


ÝVi��i�Ì�x����`�{��>�À�Î�*��À�Ó�	>`�£»


+67�6�TGEQOOGPFCVKQP�2������p/GVJQFU�HQT�UWDLGEVKXG�FGVGTOKPCVKQP�QH�VTCPUOKUUKQP�SWCNKV[�

6JG�SWCPVKV[�GXCNWCVGF�HTQO�VJG�UEQTGU�
OGCP�NKUVGPKPI�SWCNKV[�QRKPKQP�UEQTG��QT�UKORN[�OGCP�QRKP-
KQP�UEQTG��KU�TGRTGUGPVGF�D[�p/15q�
UGG�EJCRVGT�����p4WPPKPI�VGUVUq��
$GECWUG�VJG�VGUVU�YGTG�TWP�KP�5YGFKUJ��VJG�VTCPUNCVKQP�QH�VJG�UECNG�YCU�

0\FNHW�'nOLJ��'nOLJ��$FFHSWDEHO�%UD��8WPlUNW

6JG�SWGUVKQPU�YGTG�HQTOGF�VQ�OCVEJ�VJG�XQVKPI�UECNG�ITCOOCVKECNN[�
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Questions on content

/WNVKRNG�EJQKEG�SWGUVKQPU�NKOKVGF�VQ�C�OCZKOWO�QH�VJTGG�RQUUKDKNKVKGU�YGTG�KPVTQFWEGF�CV�VJG�GPF�

QH�GCEJ�XKFGQ�ENKR��6JG�UWDLGEVU�OCTMGF�VJGKT�CPUYGTU�QP�C�RCRGT�UJGGV��EJGEMKPI�OWNVKRNG�EJQKEG�

DQZGU�HQT�#��$�QT�%��5QOG�SWGUVKQPU�YGTG� NKOKVGF�VQ�VYQ�RQUUKDKNKVKGU�QH�CPUYGTU� 
C�CPF�D���#NN�

SWGUVKQPU�TGHGTTGF�VQ�YJCV�JCF�DGGP�UCKF�CPF�QT�UGGP�KP�VJG�XKFGQ��6JG�RQUUKDNG�CPUYGTU�YGTG�

ECVGIQTK\GF�CU�

- One right answer

- One wrong but likely answer (a word that may have occurred in the video clip)

- One wrong answer

'ZCORNG���#�SWGUVKQP�HTQO�VJG�OCPWUETKRV�XKFGQU�p9JCV�KU�VJG�OCKP�IQCN�QH�VJG�URCEG�RTQLGEV!q

QHHGTU�C��CU�C�TKIJV�CPUYGT��D��CU�C�NKMGN[�CPUYGT��CU�p%JKPCq�YCU�OGPVKQPGF�CV�UQOG�RQKPV�KP�C�FKH-

HGTGPV�EQPVGZV�KP�VJG�XKFGQ�CPF�E��CU�C�YTQPI�CPUYGT�

D�� 7R�EXLOG�D�SHUPDQHQW�EDVH�RQ�WKH�PRRQ

E�� 7R�NHHS�&KLQD�IURP�EXLOGLQJ�D�EDVH�RQ�WKH�PRRQ

F�� 7R�VSHQG�PRQH\

'ZCORNG���5COG�UGVWR�CU�KP�GZCORNG����DWV�VJG�SWGUVKQP�KU�TGHGTTKPI�VQ�VJG�XKUWCN�EQPVGPV�QH�VJG�

XKFGQ�

3WGUVKQP����9JCV�MKPF�QH�INCUUGU�FKF�VJG�RGTUQP�YGCT!

a) Square

b) Round

c) No glasses

6JG�SWGUVKQPU�UGTXGF�VYQ�RWTRQUGU��

��6Q�MGGR�VJG�UWDLGEVU�HTQO�RC[KPI�VQQ�OWEJ�CVVGPVKQP�VQ�OQPKVQTKPI�XKFGQ��CWFKQ�SWCNKV[�D[���

KVUGNH�CPF�MGGR�VJG�XKGYKPI�CU�PCVWTCN�VQ�CP�GXGT[FC[�UKVWCVKQP�CU�RQUUKDNG�

��6Q�OQPKVQT�DQVJ�KPVGNNKIKDKNKV[�CPF�EQORTGJGPUKDKNKV[�QH�VJG�EQPVGPV��CU�KVoU�OQTG�KORQTVCPV�VQ� 
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WPFGTUVCPF�EQPVGPV�KP�CP�KPHQTOCVKQP�XKFGQ�VJCP�OGTGN[�UGGKPI�IQQF�SWCNKV[��'CEJ�SWGUVKQP�YCU�

FKURNC[GF�HQT����UGEQPFU�CV�VJG�GPF�QH�VJG�XKFGQ��QPG�CV�C�VKOG��6JG�UWDLGEVU�ƂNNGF�KP�C�RCRGT�UJGGV�

UJQYKPI�QPN[�VJG�OWNVKRNG�EJQKEG�CPUYGTU��

Figure 21. An example of an Excel sheet produced a#er a session. !e $le name on the le# indicates which 
media $le has been played and the results of each subjects’ voting is displayed under the corresponding vot-
ing column (i.e. which category they were rating) and separated by booth (person).

Group discussions

#HVGT�GCEJ�VGUV�UGUUKQP��VJG�ITQWR�QH�VGUV�UWDLGEVU�YGTG�ICVJGTGF�KPVQ�C�SWKGV�TQQO�VQ�FKUEWUU�VJGKT�

RGTEGRVKQP�QH�VJG�VGUV��'CEJ�UGUUKQPU�YCU�TGEQTFGF�YKVJ�RGTOKUUKQP�QH�VJG�UWDLGEVU��6JG�FKUEWUUKQP�

YCU�C�UGOK��UVTWEVWTGF�KPVGTXKGY�DCUGF�QP�VJG�HQNNQYKPI�SWGUVKQPU�

�� &Q�[QW�JCXG�CP�#8�KPVGTGUV��UWEJ�CU�QYPKPI�C�JQOG�VJGCVTG�U[UVGO!
�� &KF�[QW�ƂPF�CP[VJKPI�VQ�DG�QH�FKHƂEWNV[�KP�VJG�VGUV!
�� 9CU�VJG�RCEG�CV�YJKEJ�[QW�YCVEJGF�VJG�XKFGQU�CPF�CPUYGTGF�SWGUVKQPU�GVE��IQQF!
�� *QY�FKF�[QW�GZRGTKGPEG�VJG�DCEMITQWPF�PQKUG!
�� 9CU�VJG�TCVKPI�U[UVGO�GCU[�VQ�WUG!�&KF�VJG�TCVKPI�U[UVGO�OCMG�UGPUG�VQ�[QW!
�� 9GTG�VJG�RTG�VGUV�XKFGQU�UWHƂEKGPV�KP�PWODGT!
�� &KF�[QW�GZRGTKGPEG�FKHHGTGPEG�KP�SWCNKV[�KP�VJG�CWFKQ�QT�XKFGQ!
�� &KF�[QW�ƂPF�KV�JCTF�VQ�EQPEGPVTCVG�QP�DQVJ�OGCUWTKPI�SWCNKV[�CPF�CPUYGTKPI�SWGU� �
� VKQPU!

6JG�RWTRQUG�QH�VJG�FKUEWUUKQP�YCU�VQ�ƂPF�QWV�C�DKV�CDQWV�JQY�VJG�RCTVKEKRCPVU�GZRGTKGPEGF�VJG�

VGUV�CPF�RQUUKDN[�ƂPF�HCEVQTU�VQ�UWRRQTV�CPF�QT�EQPVTCFKEV�VJG�TGUWNVU��6JG�TGUWNVU�QH�VJG�FKUEWUUKQP�

CTG�YTKVVGP�KP�%JCRVGT�����p4GUWNVU�QH�ITQWR�FKUEWUUKQPUq�
RCIG�����
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5 Results

���RGTUQPU�QH�����KPXKVGF�YGTG�CEEGRVGF�VQ�RCTVKEKRCVG�KP�VJG�VGUV��QH�YJKEJ����UJQYGF�WR�
��YQO-

GP�CPF����OGP���6JG�RCTVKEKRCPVU�YGTG�CNN�CFWNVU�DGVYGGP�CIGU����CPF������#NN�TGRQTVGF�JCXKPI�

PQTOCN�JGCTKPI�CPF�G[G�UKIJV��YJKEJ�YCU�C�ETKVGTKC��2GQRNG�YGCTKPI�INCUUGU�YGTG�CEEGRVGF�CU�RCT-

VKEKRCPVU��#P[QPG�TGRQTVKPI�CP[�MKPF�QH�EQNQWT�DNKPFPGUU�YCU�PQV�CEEGRVGF��#NN�RCTVKEKRCPVU�YGTG�

PCVKXG�URGCMGTU�QH�5YGFKUJ��'CEJ�RCTVKEKRCPV�YCU�IKXGP�YTKVVGP�KPUVTWEVKQPU�RTKQT�VQ�VJG�VGUV�CU�YGNN�

CU�CP�QTCN�KPVTQFWEVKQP�VQ�VJG�VGUV�YKVJ�VJG�EJCPEG�VQ�CUM�SWGUVKQPU�=UGG�#22'0&+:?��#�RTG��VGUV�

YCU�EQPFWEVGF�CU�VTCKPKPI�HQT�VJG�RCTVKEKRCPVU��DGHQTG�VJG�CEVWCN�VGUV�UGUUKQP�DGICP��CNNQYKPI�VJGO�

ƂTUV�CESWCKPV�VJGOUGNXGU�YKVJ�VJG�VGUV�RTQEGFWTG��6JG�VGUV�UGUUKQP�KPENWFGF�QPG�QH�GCEJ�GZVTGOG�QH�

VJG�XKFGQ�ENKRU�CU�YGNN�CU�QPG�QH�OKF��SWCNKV[�
QPG�YKVJ�PCTTQY�DCPF�CWFKQ��QPG�YKVJ�QTKIKPCN�CWFKQ�

CPF�QPG�YKVJ�YKFG�DCPF�CWFKQ���6JG�RCTVKEKRCPVU�YGTG�HTGG�VQ�FKO�VJG�NKIJVU�VQ�VJGKT�NKMKPI�CNVJQWIJ�

VJG�NKIJVU�YGTG�UGV�CU�JCNH�FKOOGF�D[�FGHCWNV��6JG[�CNUQ�JCF�VJG�HTGGFQO�VQ�EJQQUG�VJG�XKGYKPI�

FKUVCPEG�VQ�VJG�UETGGP�CNVJQWIJ�OQUV�UCV�CV�C����EO�FKUVCPEG�VQ�VJG�XKFGQ�FKURNC[��#�OCZKOWO�QH�

VJTGG�RGQRNG�RCTVKEKRCVGF�KP�C�UGUUKQP�CV�C�VKOG��TGUWNVKPI�KP����UGUUKQPU�QXGT�VJG�EQWTUG�QH�VJTGG�

FC[U�
�����CPF�����6JG�����XKFGQU�YGTG�QTICPK\GF�CU�HQNNQYU�

Free videos (improvisational)

Manuscripts with heavy/more complicated text

All manuscript videos (read from text displayed)

6JG�UWDLGEVU�KP�OCPWUETKRV�XKFGQU�������CPF���YGTG�EQPUKFGTGF�VQ�JCXG�FKHƂEWNV�VGZV�D[�
HTQO�PQY�

QP�TGHGTTGF�VQ�CU�pJGCX[q�VGZV��VJG�RCTVKEKRCPVU�CPF�YCU�TGICTFGF�CU�FKHHGTGPV�VJCP�XKFGQ���CPF�

���(KIWTGU���C�CPF���D�UJQY�C�FKHHGTGPEG� KP�CEEWTCE[� TCVG�CPF�CXGTCIG�p%QORTGJGPUKQPq�TCVG�

DGVYGGP�XKFGQU���������CPF�XKFGQU��������6JG�PWODGT�QH�SWGUVKQPU�CPUYGTGF�KP�VQVCN�YCU�������

6JG�SWGUVKQPU�YGTG�QTICPK\GF�KPVQ�����XKUWCN�SWGUVKQPU�
SWGUVKQPU�CDQWV�XKUWCN�EQPVGPV��CPF�����

EQORTGJGPUKQP�SWGUVKQPU�KP�VQVCN��'CEJ�UGSWGPEG�QH�XKFGQU�KPENWFGF����XKFGQU�KP�VQVCN�
���SWGU-

��� Ì��Ã� V�>«ÌiÀ]� Ì�i� ÀiÃÕ�ÌÃ��v� Ì�i� ÌiÃÌ� V��`ÕVÌi`�>Ài�«ÀiÃi�Ìi`°�/�i�>�>�ÞÃ�Ã��v� Ì�i� ÀiÃÕ�ÌÃ� V>��
Li� v�Õ�`� ��� Ì�i�V�>«ÌiÀ�º��ÃVÕÃÃ���»]�Ü�iÀi�Ã��i��v� Ì�i� ÀiÃÕ�ÌÃ�>Ài�>�Ã��Ã��Ü�°�
�>ÀÌÃ�Ã��Ü��
���Ì��Ã�V�>«ÌiÀ�>Ài�ÀiviÀÀi`�Ì�����º��ÃVÕÃÃ���»°�
>V��V�>ÀÌ��>Ã�>�Ã��ÀÌ�`iÃVÀ�«Ì����v�À�V�>À�wV>Ì���° 
	i��Ü��Ã�>�Ã��ÀÌ�ÃÕ��>ÀÞ��v�Ì�i�ÌiÃÌ°
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5.1 Rating

+P�VJKU�EJCRVGT�CNN�CDDTGXKCVKQPU�CPF�UJQTVGPKPIU�YKNN�DG�WUGF�HQT�CWFKQ�FGITCFCVKQPU�CU�HQNNQYU�

    NB = Narrow Band

    WB = Wide Band

    Rev = Reverb

    Orig = Original

    (n) =  noise

6JG�UECNG�WUGF�HQT�TCVKPI�VJG�XKFGQU�TCPIGF�HTQO��������
���EQTTGURQPFKPI�VQ�VJG�NQYGUV�UEQTG�CPF�

���VQ�VJG�JKIJGUV�UEQTG��EQWPVKPI�VYQ�FGEKOCNU��6JG�OGCP�XCNWG�QH�GCEJ�ECVGIQT[�YCU�ECNEWNCVGF�

6JG�#WFKQXKUWCN�ECVGIQT[�KU�TGHGTTGF�VQ�CU�#8��p7RRHCVVPKPIq�JCU�DGGP�VTCPUNCVGF�
HTQO�5YGFKUJ��VQ�

p%QORTGJGPUKQPq�KP�VJKU�VCDNG��VJQWIJ�OQUV�CTG�KP�5YGFKUJ�CPF�TGRJTCUGF�KP�V�KP�VJG�FGUETKRVKQP�

Figure 22 . !e table shows average rating of the free improvisation videos within degradation categories. 
Videos with noise in the background are marked with (n). !e average of each category is shown in the verti-
cal column “total average”.

������

VKQPU���1PG�SWGUVKQP�KP�GKIJV�YCU�C�SWGUVKQP�CDQWV�XKUWCN�EQPVGPV� 6JG�TGUV�QH�VJG�SWGUVKQPU�
���KP�

VQVCN��TGHGTTGF�VQ�VJG�URQMGP�EQPVGPV�
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Figure 25. !e average AV quality score was higher for manuscript videos in general, except for Rev(n), 
where the free videos received a 0.51 higher score than the manuscript, and clean NB, where the free videos 
received a 0.19 higher score than the manuscript videos.

Figure 26. !e Free videos received a higher score in all categories than the manuscript videos 1,2, 4 and 5. 
Here video no. 3 and 6 were le# out as the subjects neither considered them manuscripted nor truly impro-
vised.

PQKU[�DCEMITQWPF� TGEGKXGF������� 
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Figure 27a (top) and 27b (bottom) A closer look at the results of rated “Comprehensibility” reveal the con$-
dence value of each category. A general opinion of the participants was that the quality never reached unac-
ceptable and didn’t vary as much as they had expected. !is is re%ected by the slim variation of points given 
by most participants. Figuree 28a and 28b show the con$dence values as numbers. 
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Figure 27a. shows Con$dence rated for free improvisation videos. 

Figure 27b. shows Con$dence rated for manuscript videos with heavy content.
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����5HVXOWV�RI�4XHVWLRQV

1PN[�QPG�RGTUQP�NGHV�QPG�SWGUVKQP�WPCPUYGTGF�FWTKPI�VJG�VGUV��#NN�SWGUVKQPU�CPUYGTGF�YGTG�VJWU�

����� KP� VQVCN��6JGTG�YGTG����FKHHGTGPV�SWGUVKQPU� KP� VQVCN��QH�YJKEJ�GCEJ�RGTUQP�YCU� KPVTQFWEGF�

VQ�����6JKU�YCU�DGECWUG�UQOG�QH�VJG�OCPWUETKRV�XKFGQU�UJQYGF�VJG�UCOG�EQPVGPV�CNVJQWIJ�VJG�

SWGUVKQPU�CUMGF�CDQWV�KV�YGTG�FKHHGTGPV��/CP[�QH�VJG�UWDLGEVU�TGRQTVGF�VJG�EQPVGPV�DGKPI�QH�ITGCV�

KORQTVCPEG�HQT�EQORTGJGPUKQP�CPF�CVVGPVKQP�IKXGP�VQ�GCEJ�XKFGQ��UQ�VJG�XKFGQU�YGTG�ECVGIQTK\GF�

CU�p(TGG�+ORTQXKUCVKQP�XKFGQUq�CPF�p/CPWUETKRV�
JGCX[�EQPVGPV��XKFGQUq�
�YJKEJ�KPENWFGF�OCPW-

UETKRV�XKFGQU���������CPF�����

Figure 32. !e $gure shows an overview of how the audio and video quality separately was perceived for 
manuscript videos and free improvisation videos. !e perceived video quality follows audio quality al-
though it remained unchanged.

6JKU�YCU�GZRGEVGF�CPF�KU�UWRRQTVGF�D[�VJG�ƂPFKPIU�KP�VJG�TGUWNVU�HQT�EQORTGJGPUKQP��(KIWTG����

UJQYU�VJCV�VJG�RGTEGKXGF�XKFGQ�SWCNKV[�HQNNQYU�VJG�RGTEGKXGF�CWFKQ�SWCNKV[�HQT�DQVJ�V[RGU�QH�XKF-

GQU��CU�GZRGEVGF��6JKU�KU�VJG�ECUG�HQT�CNN�VJG�CWFKQ�FGITCFCVKQPU�KP�VJG�HTGG�KORTQXKUCVKQP�XKFGQU��

+PVGTGUVKPIN[�GPQWIJ�� VJG�UCOG�ENCTKV[� KU�PQV�FKURNC[GF� KP� VJG�OCPWUETKRV�XKFGQU��6JG� NQYGT� VJG�

CWFKQ�SWCNKV[�KP�VJKU�ECVGIQT[�QH�XKFGQU��VJG�NGUU�UKOKNCTKV[�DGVYGGP�VJG�RGTEGKXGF�XKFGQ��CPF�CWFKQ��

SWCNKV[�KU�HQWPF��6JG�RGTEGKXGF�XKFGQ�SWCNKV[�FQGUPoV�UVCTV�VQ�HQNNQY�VJG�RGTEGKXGF�CWFKQ�SWCNKV[�

WPVKN�VJG�CWFKQ�SWCNKV[�KU�JKIJGT��*QYGXGT��VJG�RGTEGKXGF�CWFKQ�SWCNKV[�UGGOU�VQ�DG�NGUU�FGRGPFGPV�

QH�VJG�EQPVGPV�KP�VJG�XKFGQU�
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Table 33a. Accuracy percentage of the “Free improvisation” videos. !e le# column lists 
the audio degradation. !e second column from the le# lists the number of wrong an-
swers given by participants, followed by the total amount of questions.

Table 33b. Accuracy percentage of the Manuscript videos with heavy content.
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Table 34. !e table shows the accuracy percentage of questions regarding visual content. For a 
deeper interpretation manuscript (heavy) videos have been separated from free improvisation 
videos. In many cases only one of two questions on a video were about visual content.

6JG�CEEWTCE[�CNUQ�FGETGCUGF�YJGP�VJG�CWFKQ�SWCNKV[�KPETGCUGF��+P�VJG�ECUG�QH�CNN�0$�XKFGQU��VJG�

CEEWTCE[�KPETGCUGF�YJGP�PQKUG�YCU�RTGUGPV�KP�VJG�XKFGQU��6JKU�YCU�CNUQ�VJG�ECUG�HQT�OCPWUETKRV�

XKFGQU�KP�9$����JQYGXGT��YJGP�PQKUG�YCU�KPVTQFWEGF�KP�VJG�UCOG�ECVGIQT[�VJG�CEEWTCE[�KPETGCUGF��

9JGP�CWFKQ�SWCNKV[�KPETGCUGF�
QTKIKPCN�CPF�TGXGTDGTCVGF���VJG�CEEWTCE[�FGETGCUGF�FTCUVKECNN[�YJGP�

PQKUG�YCU�RTGUGPV�KP�VJG�OCPWUETKRV�XKFGQU��+P�VJG�HTGG�XKFGQU��CEEWTCE[�EJCPIGU�YGTGPoV�CU�FTC-

OCVKE�

� #�VCDNG�YCU�CNUQ�FTCYP�VQ�OGCUWTG�YJGVJGT�VJG�QEEWTTGPEG�QH�SWGUVKQPU�CDQWV�XKUWCN�EQP-

VGPV�YCU�GHHGEVKPI�VJG�CEEWTCE[�TCVG�KP�EQORCTKUQP�VQ�VJG�SWGUVKQPU�CDQWV�YJCV�YCU�UCKF�KP�VJG�XKF-

GQ��6JG�EJCPIG�YCU�HQWPF�VQ�DG�QH�NKVVNG�KORQTVCPEG�CPF�VJWU�PQV�VCMGP�KPVQ�EQPUKFGTCVKQP�HWTVJGT��

6JG�VCDNGU�FTCYP�KP�ƂIWTGU���C�CPF���D�UJQY�VJG�COQWPV�QH�YTQPI�CPUYGTU��VQVCN�COQWPV�QH�SWGU-

VKQPU�CUMGF�CPF�CPF�CP�CEEWTCE[�RGTEGPVCIG�HQT�DQVJ�ECVGIQTKGU��OCPWUETKRV�CPF�HTGG�KORTQXKUC-

VKQP�XKFGQU��+P�VJG�HTGG�XKFGQU�CTG�VCMGP�KPVQ�EQPUKFGTCVKQP�KP�VJG�VCDNGU��GZEGRV�HQT�VJG�TGHGTGPEG�

XKFGQU��

� #P�CEEWTCE[�RGTEGPVCIG�YCU�ECNEWNCVGF�D[�FKXKFKPI�VJG�PWODGT�QH�TKIJV�CPUYGTU�RGT�SWGU-

VKQP�YKVJ� VJG�VQVCN�PWODGT�QH�CPUYGTU��6JG�RGTEGPV�UJQYU�VJG�COQWPV�QH�EQTTGEV�CPUYGTU��6JG�

CEEWTCE[�TCVG�YCU�ECNEWNCVGF�HQT�GCEJ�CWFKQ�FGITCFKPI��6JG�CXGTCIG�CEEWTCE[�RGTEGPVCIG�HQT�VJG�

HTGG�XKFGQU�YCU��������CPF� HQT� VJG�OCPWUETKRV� XKFGQU��������� NGCXKPI� VJG� NCVVGT�YKVJ�C� NQYGT�

UEQTG��
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����5HVXOWV�RI�JURXS�GLVFXVVLRQV

#NN�RCTVKEKRCPVU�CITGGF�QP�VJG�PWODGT�QH�XKFGQU� KP�VJG�RTG�VGUV�DGKPI�UWHƂEKGPV��/CP[�QH� VJGO�

YGTG��JQYGXGT��QH�VJG�QRKPKQP�VJCV�VJG�RTG�VGUV�XKFGQU�FKF�PQV�XCT[�GPQWIJ�KP�SWCNKV[��6JG�TGHGT-

GPEG�RQKPV�IKXGP�CV�VJG�DGIKPPKPI�QH�VJG�KPVTQFWEVKQP�YCU�VQ�TGICTF�VJG�XKFGQU�CEEQTFKPI�VQ�CP�

QTFKPCT[�XKFGQ�EQPHGTGPEKPI�UKVWCVKQP��6JKU�YCU�HQWPF�VQ�DG�C�XGT[�IQQF�TGHGTGPEG�D[�C�OCLQTKV[�

QH�VJG�RCTVKEKRCPVU��6JG[�CNUQ�HQWPF�VJCV�DGKPI�VQNF�JQY�VQ�TGNCVG�VQ�VJG�DCEMITQWPF�PQKUG�YCU�

KORQTVCPV�HQT�VJGKT�LWFIOGPV�QH�SWCNKV[��/CP[�CNUQ�TGRQTVGF�ƂPFKPI�KV�FKHƂEWNV�VQ�TCVG�CP[VJKPI�CU�

DCF��DGECWUG�VJG[�VJQWIJV�CNN�XKFGQU�YGTG�CV�NGCUV�CEEGRVCDNG��6JKU�FQGU�EQPEWT�YKVJ�VJG�TGUWNVU�

QH�VJG�TCVKPI�

� 1PN[�C�HGY�QH�RCTVKEKRCPVU�TGRQTVGF�VQ�JCXG�C�UOCNN�KPVGTGUV�KP�CWFKQ��DWV�CNN�TGRQTVGF�VQ�WUG�

VJKU�MKPF�QH�OWNVKOGFKC�CV�NGCUV�QP�C�YGGMN[�DCUKU��#�ENGCT�OCLQTKV[�YGTG�QH�VJG�QRKPKQP�VJCV�VGUVKPI�

EQORTGJGPUKQP�VQIGVJGT�YKVJ�SWCNKV[�YCU�C�IQQF�KFGC�CU�VJG[�EQWNF�TGNCVG�VQ�KV��/QUV�QH�VJG�RCTVKE-

KRCPVU�JCF�RCTVKEKRCVGF�KP�CWFKQ��XKUWCN�CPF�CWFKQXKUWCN�VGUVU�DGHQTG��YJKEJ�VJG[�ENCKOGF�HGNV�OQTG�

OQPQVQPG�KP�EQORCTKUQP�VQ�VJKU�VGUV��

� 6JGTG�YCU�C�ENGCT�FKHHGTGPEG�QH�QRKPKQP�DGVYGGP�RCTVKEKRCPVU�QP�VJG�OCVVGT�QH�EQORTGJGP-

UKQP�CPF�FKHƂEWNV[�VQ�EQPEGPVTCVG�QP�VJG�EQPVGPV�YJKNG�TCVKPI�SWCNKV[��5QOG�HQWPF�CPUYGTKPI�SWGU-

VKQPU�XGT[�FKHƂEWNV�CPF�QVJGTU�JCF�PQ�RTQDNGO�EQPEGPVTCVKPI�QP�DQVJ��2CTVKEKRCPVU�YGTG�VJGP�CUMGF�

YJGVJGT�VJG[�VJKPM�VJG[�OC[�JCXG�NGCPGF�VQYCTFU�QPG�QT�VJG�QVJGT�
SWCNKV[�QT�EQORTGJGPUKQP��CPF�

TCVGF�VJG�QVJGT�UKOKNCTN[�YKVJQWV�OWEJ�VJQWIJV��1PN[�C�JCPFHWN�VJQWIJV�VJKU�OC[�DG�RQUUKDNG��#�

OCLQTKV[�QH�VJG�RCTVKEKRCPVU�VJQWIJV�VJG�SWGUVKQPU�QP�XKUWCN�EQPVGPV�YGTG�FKHƂEWNV�CPF�NGF�VQ�VJGO�

RC[KPI�NGUU�CVVGPVKQP�VQ�VJG�URQMGP�EQPVGPV�KP�VJG�XKFGQU�CNVJQWIJ�TGUWNVU�UJQY�VJCV�VJG�CEEWTCE[�

TCVG�QH�VJG�XKUWCN�SWGUVKQPU�FKFPoV�FKHHGT�HTQO�VJG�QVJGT�SWGUVKQPU��#NN�RCTVKEKRCPVU�HQWPF�VJG�OCP-

WUETKRV�XKFGQU�VQ�DG�OQTG�EJCNNGPIKPI�VJCP�VJG�HTGG�KORTQXKUCVKQPCN�QPGU� 
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6 Discussion

����$QDO\VLV�RI�UHVXOWV

6JG�XCTKCVKQP�KP�CWFKQ�TCVKPIU�YCU�VJG�JKIJGUV�VJTQWIJQWV�VJG�VGUV��6JKU�YCU�GZRGEVGF�CU�VJG�CWFKQ�

SWCNKV[�FKF�XCT[��6JG�NGCUV�XCTKGV[�YCU�HQWPF�KP�VJG�TCVKPI�QH�RGTEGRVKQP�QH�XKFGQ��YJKEJ�YCU�CNUQ�

GZRGEVGF�CU� VJG�XKFGQ�FKFPoV�XCT[� KP�SWCNKV[��#NVJQWIJ�UWDLGEVU�FKF�OGPVKQPGF�VJCV� VJG[� HQWPF�

EQPVGPV�YJGTG�VJG�URGCMGTU�OQXGF�VQ�DG�QH�NGUU�XKFGQ�SWCNKV[��VJG�TCVKPI�QH�XKFGQ�SWCNKV[�HQNNQYGF�

VJG�TCVKPI�QH�CWFKQ�SWCNKV[��YJKEJ�UWRRQTVU�CP[�J[RQVJGUKU�CDQWV�VJG�VYQ�OQFCNKVKGU�GHHGEVKPI�QPG�

CPQVJGT�

+P�CNN�ECVGIQTKGU�0$�YCU�TCVGF�JCXKPI�RQQTGT�XKFGQ�SWCNKV[�VJCP�XKFGQU�YKVJ�DGVVGT�CWFKQ�SWCNKV[��

CU�UJQYP� KP�ƂIWTG�����8KFGQU�YKVJ�PQKUG�YGTG�TCVGF� NQYGT� KP�SWCNKV[� VJCP�XKFGQU�YKVJQWV�PQKUG�

YKVJKP�VJG�UCOG�FGITCFCVKQP��9JCVoU�KPVGTGUVKPI�KU�VJCV�ƂIWTGU���C�CPF���D�UJQY�VJCV�KP�IGPGTCN��

EQORTGJGPUKQP�YCU�TCVGF�NQYGT�HQT�XKFGQU�YKVJ�PQKUG�CNVJQWIJ�VJG�CEEWTCE[�TCVG�YCU�JKIJGT�KP�CNN�

VJG�0$
P��VJCP�KP�VJG�0$�QPGU��CU�YGNN�CU�9$
P��EQORCTGF�VQ�9$�HQT�VJG�OCPWUETKRV�XKFGQU��6JG�

TGUWNVU�QH�VJG�9$�CEEWTCE[�HQT�VJG�OCPWUETKRV�XKFGQU�YGTG�WPGZRGEVGF�CU�VJG�CEEWTCE[�KPETGCUGF�

FTCUVKECNN[�YJGP�PQKUG�YCU�KPVTQFWEGF�

Figure 36a. Accuracy percentage shown on top of mean value of comprehension for votes in each degrada-
tion category for the Free Improvisation videos. 
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�#NVJQWIJ�VJG�TGCUQP�HQT�VJKU�TGOCKPU�WPENGCT��QPG�GZRNCPCVKQP�EQWNF�DG�VJG�FKHƂEWNV[�QH�VJG�SWGU-

VKQPU�CUMGF��5WDLGEVU�FKF�ƂPF�UQOG�SWGUVKQPU�JCTFGT�VJCP�QVJGTU��CNVJQWIJ�DGECWUG�VJKU�YCU�CT-

DKVTCT[��GUVCDNKUJKPI�C�RCVVGTP�QH�VJKU�YCU�JCTF��6JG�OQTG�FKHƂEWNV�SWGUVKQPU�OC[�JCXG�QEEWTTGF�D[�

EJCPEG�KP�VJG�9$�FGITCFCVKQP�ECVGIQT[�

� #PQVJGT�J[RQVJGUKU�KU�VJCV�VJKU�KU�CP�KPFKECVKQP�QH�VJG�.QODCTF�URGGEJ�GHHGEV��VJCV�YG�OCMG�

OQTG�QH�CP�GHHQTV�VQ�EQPEGPVTCVG�YJGP�VJGTG�CTG�FKUVTCEVKQPU�CTQWPF��UWEJ�CU�PQKUG��GURGEKCNN[�YJGP�

VJG�UQWPF�UQWTEG�KU�QH�RQQTGT�SWCNKV[��#U�VJG�CWFKQ�SWCNKV[�KU�KPETGCUGF��VJG�XKFGQU�YJGTG�PQKUG�YCU�

RTGUGPV�JCF�CP�CEEWTCE[�TCVKPI�VJCV�KU�NGUU�VJCP�VJG�QPGU�YKVJQWV�

Figure 37. Perceived audiovisual 
quality for all videos. Manuscript 
(heavy) videos with reverb are con-
sidered to have higher AV quality 
compared to the free improvisa-
tion videos. However, the opposite 
occurs for reverb with background 
noise.
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Figures 
36b. !e table shows the  perceived comprehension for each degradation category for manuscript videos 
with heavy content. !e Accuracy percentage is shown on top of each column. 
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Figure 38. !e audio- and video quality of the category “Manuscript (heavy) videos”. !e perception 
of video quality seems to %uctuate in accordance to the %uctuation of perceived audio quality.
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6JG� SWGUVKQP� QH� GHHQTV� FQGU� TKUG� YJGP� VCMKPI� KPVQ� EQPUKFGTCVKQP� VJCV�OQUV� QH� VJG� RCTVKEKRCPVU�

VJQWIJV�VJG�OCPWUETKRV�XKFGQU�
JGCX[��YGTG�DQTKPI�CPF�VJGTGHQTG�OQTG�EJCNNGPIKPI�VQ�HQNNQY��6JG�

HTGG�KORTQXKUCVKQP�XKFGQU�YGTG�GCUKGT�VQ�HQNNQY�CU�YGNN�CU�VJG�XKFGQU�YKVJ�JKIJGT�CWFKQ�SWCNKV[�CPF�

VJWU�VJG�GHHQTV�PGGFGF�VQ�RWV�KPVQ�YCVEJKPI�VJG�HTGG�XKFGQU�OC[�JCXG�DGGP�GUVKOCVGF�VQ�DG�NGUU�

VJCP�HQT�YCVEJKPI�RQQTGT�CWFKQ�SWCNKV[�CPF�OCPWUETKRV�XKFGQU��6JKU�OC[�JCXG�NGF�VQ�C�NCEM�QH�CV-

VGPVKQP�YJGP�KV�ECOG�VQ�VJG�pGCUKGT�XKFGQUq�YJGTG�RCTVKEKRCPVU�OC[�JCXG�GUVKOCVGF�NGUU�QH�C�PGGF�

VQ�HQEWU�

� #�ENQUGT�NQQM�CV�VJG�FKHHGTGPEGU�DGVYGGP�OCPWUETKRV�CPF�HTGG�KORTQXKUCVKQP�XKFGQU�KP�ƂIWTG�

���TGXGCNU�VJCV�VJG�QXGTCNN�#8�KU�TCVGF�JKIJGT�HQT�VJG�OCPWUETKRV�XKFGQU�KP�CNN�FGITCFCVKQPU�GZEGRV�

KP�0$�CPF�4GX
P���6JG�TGCUQP�HQT�VJKU�IGPGTCN�FKHHGTGPEG�KP�TCVKPI�KU�WPENGCT��#�J[RQVJGUKU�HQT�VJKU�

OC[�DG�VJCV�VJG�OCPWUETKRV�XKFGQU�HGGN�OQTG�UGTKQWU�CU�VJG[�EQPVCKP�OQTG�KPHQTOCVKQP�CPF�VJG�

RTGUGPVCVKQP�KU�OQTG�HQTOCN��6JWU�VJG�RGTEGRVKQP�QH�CWFKQXKUWCN�SWCNKV[�CNUQ�UGGOU�VQ�KPETGCUG�

#NUQ�� CNVJQWIJ� VJG� QXGTCNN� #8� CPF�%QORTGJGPUKQP�YCU� TCVGF� JKIJGUV� HQT� CNN� 4GX� XKFGQU�� GXGP�

JKIJGT�VJCP�VJG�1TKI�XKFGQU��VJG�UCOG�FKF�PQV�CRRN[�YJGP�PQKUG�YCU�RTGUGPV��6JKU�UWRRQTVU�VJG�

ƂPFKPIU� KP�VJG�UVWFKGU�D[�*QFQUJKOC�GV�CN�� 
������s�YJGTG�GCTN[�TGƃGEVKQPU�YGTG�EQPUKFGTGF�VQ�

KPETGCUG�VJG�CVVGPVKQP�URCP��DWV�EQPVTCFKEVU�VJG�UVCVGOGPV�CDQWV�VJG�UCOG�CRRN[KPI�GXGP�KP�PQKU[�
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Figure 39. !e perceived audio and video quality of the “Free Improvisation videos”. !e perception 
of video remains more stable than in the “Free improvisation videos”. !e better the audio quality, 
the more the perceived video quality follows that of the audio quality.

6JG�OCKP�SWGUVKQP�QH�VJG�VJGUKU�KU�YJGVJGT�EJCPIGU�KP�CWFKQ�ECP�CNVGT�VJG�RGTEGRVKQP�KP�XKFGQ�SWCNK-

V[��6JKU�KU�UJQYP�SWKVG�ENGCTN[�VQ�DG�CHƂTOCVKXG�KP�ƂIWTG�����YJKEJ�UJQYU�UWDLGEVUo�RGTEGRVKQP�QH�CW-

FKQ�CPF�XKFGQ�SWCNKV[�KP�VJG�ECVGIQT[�/CPWUETKRV�
JGCX[���#NVJQWIJ�VJG�RGTEGRVKQP�QH�XKFGQ�SWCNKV[�

UGGOU�VQ�HQNNQY�VJCV�QH�CWFKQ�SWCNKV[�
CU�XKFGQ�SWCNKV[�CEVWCNN[�TGOCKPGF�WPEJCPIGFVJTQWIJQWV�VJG�

VGUV���VJKU�RCVVGTP�KU�FGRGPFGPV�QP�VJG�EQPVGPV�QH�VJG�XKFGQ�RTGUGPVGF�

6JKU�KU�UWRRQTVGF�D[�ƂIWTG�����YJKEJ�UJQYU�UWDLGEVUo�RGTEGRVKQP�QH�CWFKQ�CPF�XKFGQ�SWCNKV[�KP�VJG�

ECVGIQT[�(TGG�KORTQXKUCVKQP�XKFGQU��#NVJQWIJ�VJG�RGTEGRVKQP�QH�CWFKQ�CPF�XKFGQ�SWCNKV[�HQNNQYU�C�

OQTG�UKOKNCT�RCVVGTP�VQ�QPG�CPQVJGT�YJGP�VJG�CWFKQ�SWCNKV[�KU�JKIJGT��VJGTG�KU�C�PQVCDNG�FKHHGTGPEG�

KP�VJKU�RCVVGTP�VJG�OQTG�CWFKQ�SWCNKV[�KU�FGITCFGF��

GPXKTQPOGPVU��1P�VJG�QVJGT�JCPF��VJG�PQKU[�GPXKTQPOGPV�KP�VJG�UVWF[�EQPFWEVGF�HQT�VJKU�VJGUKU�YCU�

CTVKƂEKCN��CU�KV�YCU�QPN[�RNC[GF�DCEM�KP�VJG�JGCFRJQPGU�CPF�VJG�GPXKTQPOGPV�XGT[�EQPVTCFKEVQT[�VQ�

VJG�PQKUG�KP�VGTOU�QH�NQECVKQP� 6JGUG�HCEVQTU�OC[�JCXG�JCF�CP�KORCEV�QP�VJG�QXGTCNN�RGTEGRVKQP�QH�

VJG�OGFKC��
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6JKU�ECP�CNUQ�DG�UGGP�KP�VJG�/CPWUETKRV�
JGCX[��XKFGQU��DWV�VJG�FKHHGTGPEGU�CTG�NGUU�FTCOCVKE��

+V�KU�KPVGTGUVKPI�VQ�PQVG�VJCV�VJG�VYQ�ECVGIQTKGU�CTG�TCVGF�UQ�FKHHGTGPVN[��+V�UGGOU�VJCV�UWDLGEVU�JCXG�

RGTEGKXGF�VJG�CWFKQ�SWCNKV[�QH�VJG�/CPWUEKRV�
JGCX[��XKFGQU�CU�RQQTGT�YJGP�VJG�XKFGQ�JCU�DGGP�

RTGUGPVGF�YKVJ�VJG�RQQTGUV�SWCNKV[�CWFKQ�CNQPI�YKVJ�DCEMITQWPF�PQKUG��6JKU�JCU�VQ�UQOG�GZVGPV�

DGGP�pHQTIKXGPq�KP�VJG�(TGG�+ORTQXKUCVKQP�XKFGQU�ECVGIQT[��#�TGCUQP�HQT�VJKU�OC[�DG�VJG�JGCXKPGUU�

QH�VJG�EQPVGPV�KP�VJG�OCPWUETKRV�ECVGIQT[��#U�UWDLGEVU�UVCVGF�KP�VJG�ITQWR�FKUEWUUKQPU�VJKU�ECVG-

IQT[�HGNV�OWEJ�JCTFGT�VQ�EQORTGJGPF��6JGTGHQTG�CP[�FKUVTCEVKQPU�UWEJ�CU�PQKUG�QT�DCF�CWFKQ�OC[�

JCXG�OCFG�VJGO�NQUG�EQPEGPVTCVKQP��5WDLGEVU�CNUQ�RQKPVGF�QWV�VJCV�VJG[�RGTEGKXGF�C�FKHHGTGPEG�KP�

XKFGQ�SWCNKV[�DGVYGGP�(TGG�KORTQXKUCVKQP�XKFGQU�CPF�/CPWUETKRV�XKFGQU��#U�VJG�URGCMGTU�OQXGF�

C�DKV�OQTG�KP�VJG�(TGG�KORTQXKUCVKQP�XKFGQU��VJG�XKFGQ�SWCNKV[�YCU�RGTEGKXGF�CU�C�YQTUG�VJCP�KP�VJG�

/CPWUETKRV�XKFGQU�

����&RQFOXVLRQ

6JG�SWGUVKQP�QH�VJG�VJGUKU�KU�p%CP�VJG�RGTEGKXGF�SWCNKV[�CPF�EQORTGJGPUKQP�QH�XKFGQ�DG�GHHGEVGF�

VJTQWIJ�CWFKQ!q��#PUYGTKPI�VJKU�SWGUVKQP�JCU�DGGP�RQUUKDNG�QPN[�QP�C�UWTHCEG�NGXGN�CPF�VJWU�NGCXGU�

FQQTU�QRGP�HQT�HWVWTG�KPXGUVKICVKQP�QP�C�FGGRGT�NGXGN�

6JG�EQPENWUKQP�QH�VJKU�UVWF[� KU�VJCV�VJG�TQNG�QH�CWFKQ� KU�GZVTGOGN[� KORQTVCPV�HQT�VJG�OCLQTKV[�QH�

RWTRQUGU�YG�WUG�OWNVKOGFKC�CPF�KPVGTCEVKXG�OGFKC��6JG�KORQTVCPEG�XCTKGU�YKVJ�EQPVGPV�CPF�RTG-

UGPVCVKQP�

� #U�VJG�UVWF[�JCU�KPENWFGF�OCP[�HCEVQTU�DCUGF�QP�RCTCOGVGT�EJCPIGU�VJCV�YG�CTG�UWDLGEV�

VQ�KP�QWT�FCKN[�NKXGU��UWEJ�CU�DCEMITQWPF�PQKUG��OCP[�J[RQVJGUGU�YQTVJ�NQQMKPI�KPVQ�HWTVJGT�JCXG�

GOGTIGF��1PG�QH� VJGUG� KU�YJGVJGT� VJG� EQORTGJGPUKQP� CPF�RGTEGRVKQP�QH� SWCNKV[� QH� CWFKQ� CTG�

UGRCTCVGF�KP�VJG�RTGUGPEG�QH�C�TGXGTD��#PQVJGT�QPG�KU�YJGVJGT�CPF�JQY�EQORTGJGPUKQP�KPETGCUGU�

YJGP�VJGTG�KU�PQKUG�RTGUGPV�KP�C�XKFGQ�YKVJ�RQQT�CWFKQ�SWCNKV[��/QUV�QH�VJG�ƂPFKPIU�YGTG�GZRGEVGF��

UWEJ�CU�VJG�RGTEGRVKQP�QH�XKFGQ�SWCNKV[�HQNNQYKPI�VJG�RGTEGRVKQP�QH�CWFKQ�SWCNKV[��CPF�XKFGQU�YKVJ�

PQKUG�DGKPI�RGTEGKXGF�CU�JCXKPI�YQTUG�CWFKQ�SWCNKV[�VJCP�QPGU�YKVJQWV��9JCV�YCU�NGUU�GZRGEVGF�

YCU�VJCV�VJG�CWFKQ�SWCNKV[�YCU�RGTEGKXGF�CU�YQTUG�YJGP�C�TGXGTD�YCU�RTGUGPV�VJCP�YJGP�VJG�CWFKQ�

YCU�PQV�FGITCFGF��JQYGXGT��UKOWNVCPGQWUN[�VJG�EQORTGJGPUKQP�YCU�RGTEGKXGF�CU�DGVVGT�HQT�VJG�

TGXGTD�XKFGQU�VJCP�VJG�XKFGQU�YKVJ�PQP�FGITCFGF�CWFKQ��6JKU�YCU�PQV�UWRRQTVGF�D[�VJG�CEEWTCE[�
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TCVG��YJKEJ�YCU�UNKIJVN[�NQYGT�HQT�VJG�TGXGTD�XKFGQU�VJCP�HQT�VJG�QTKIKPCN�XKFGQU��

+V�KU�YQTVJ�OGPVKQPKPI�VJCV�UQOG�SWGUVKQPU�CUMGF�CDQWV�VJG�EQPVGPV�KP�VJG�XKFGQU�OC[�JCXG�DGGP�

HQWPF�VQ�DG�OQTG�FKHƂEWNV�VJCP�QVJGTU�CPF�VJWU�GHHGEVGF�VJG�CEEWTCE[��$GECWUG�VJG�FKHƂEWNV[�QH�C�

SWGUVKQP� KU�JKIJN[�UWDLGEVKXG�CPF�VJGTGHQTG� KORQUUKDNG� VQ�OGCUWTG��QPN[�URGEWNCVKQPU�CDQWV� VJG�

TGCUQPU�HQT�VJGUG�WPGZRGEVGF�TGUWNVU�ECP�DG�OCFG�

� 5QOG�QH�VJG�ƂPFKPIU�JCXG�DGGP�WPGZRGEVGF��UWEJ�CU�VJG�FKHHGTGPEG�KP�CEEWTCE[�DGVYGGP�

9$�CPF�9$
P���YJGTG�9$
P��JCF�C�JKIJGT�CEEWTCE[��9JCV�JCU�ECWUGF�VJGUG�TGUWNVU�KP�CEEWTCE[�KU�

[GV�C�O[UVGT[��DWV�EQWNF�DG�VJG�TGUWNV�QH�SWGUVKQPU�VJCV�JCXG�DGGP�HQWPF�JCTF�VQ�CPUYGT��+P�VJG�

HWVWTG��VJKU�OKIJV�DG�C�OCVVGT�YQTVJ�NQQMKPI�HWTVJGT�KP�VQ�

9JGP� OGCUWTKPI� EQTTGNCVKQPU� DGVYGGP� RCTCOGVGT� EJCPIGU�� OWNVKXCTKCVG� FCVC� CPCN[UKU� UWEJ� CU�

#018#�
#PCN[UKU�QH�8CTKCPEG��CPF�/#018#�
/WNVKTCVG�#PCN[UKU�QH�8CTKCPEG��KU�WUWCNN[�RGTHQTOGF��

6JKU�KU�C�FKHƂEWNV�RTQEGUU�VJCV�KPXQNXGU�CFXCPEGF�OCVJGOCVKECN�ECNEWNCVKQPU��KV�TGSWKTGU�FGFKECVKQP�

CPF�VKOG�QT�C�RQYGTHWN�EQORWVGT�RTQITCO�VQ�FQ�VJG�ECNEWNCVKQPU��6JG�NKOKVU�QH�VJG�VKOGHTCOG�IKXGP�

HQT�VJG�VJGUKU�FKF�PQV�CNNQY�VJKU��6JGTGHQTG�VJG�QWVEQOG�QH�VJG�TGUWNVU�OC[�JCXG�DGGP�OQTG�ETGFK-

DNG�JCF�OWNVKXCTKCDNG�FCVC�CPCN[UKU�DGGP�CRRNKGF��#U�VJKU�VGUV�JCU�DGGP�C�RKQPGGT�QH�KVU�MKPF��KP�VJG�

HWVWTG��KV�ECP�DG�TWP�YKVJ�C�NCTIGT�SWCPVKV[�QH�RGQRNG�CPF�VJG�TGUWNVU�CPCN[\GF�WUKPI�/#018#�VQ�

GPUWTG�C�OQTG�TGNKCDNG�QWVEQOG��

6JG�UVWF[�JCU�CNUQ� HWPEVKQPGF�CU�C�pVGUV� TWPq� HQT�'TKEUUQP�QP�JQY�VQ�RGTHQTO�UWDLGEVKXG� VGUVU���

#NVJQWIJ�TGUGCTEJ�JCU�DGGP�FQPG�KP�ETGCVKPI�IWKFGNKPGU�CPF�UVCPFCTFU�HQT�UWDLGEVKXG�VGUVU��XGT[�

HGY��KH�CP[��JCXG�VCMGP�EQORTGJGPUKQP�CPF�NKUVGPKPI�GHHQTV�KPVQ�EQPUKFGTCVKQP��5WDLGEVKXG�VGUVU�CTG�

JCTF�VQ�UGV�WR�CU�VJGTG�CTG�OCP[�CURGEVU�CPF�HCEVQTU�VQ�VCMG�KPVQ�EQPUKFGTCVKQP��(WTVJGTOQTG�VGUV�

UWDLGEVU�OC[�GXGP�RGTEGKXG�CWFKQXKUWCN�OGFKC�FKHHGTGPVN[�DCUGF�QP�UOCNN�HCEVQTU�EJCPIGU�UWEJ�CU�

FKUVCPEG�VQ�VJG�UETGGP�
$GTPFVUUQP�GV�CN���������6JKU�VJGUKU�YQTM�KU�QPG�QH�VJG�ƂTUV�QH�KVU�MKPF�CPF�YKNN�

JQRGHWNN[�KP�VJG�HWVWTG�QPN[�DG�C�UOCNN�RCTV�QH�C�NCTIG�SWCPVKV[�QH�SWCNKV[�TGUGCTEJ�KP�UKOKNCT�CTGCU�

#�RTQDNGO� KP� VQFC[oU�OGFKC� KU� VJG� UNQY�FGXGNQROGPV� QH� VJG� TGNCVKQPUJKR� DGVYGGP� JWOCP� CPF�

GSWKROGPV��$GECWUG�OGFKC�KU�FGXGNQRGF�CV�C�HCUVGT�RCEG�VJCP�JWOCP�RGTEGRVKQP��VJG�KORQTVCPEG�

QH�WPFGTUVCPFKPI�CPF�VGUVKPI�JWOCP�TGURQPUG�VQ�KV�KU�KPETGCUKPI��6JKU�CURGEV�KU�UQOGVKOGU�PGINGEV-

GF�KP�OGFKC�WUCIG�CPF�OGFKC�FGXGNQROGPV��DWV�KV�KU�KORQTVCPV�CU�OGFKC�KU�EQPUWOGF�KP�CP�KPETGCU-

KPIN[�DTQCF�XCTKGV[�QH�EKTEWOUVCPEGU�CPF�GPXKTQPOGPVU�CU�YGNN�CU�WUKPI�FKHHGTGPV�GSWKROGPV��+V�OC[�
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DG�DGECWUG�QH�VJG�JKIJ�PWODGT�QH�HCEVQTU�VJCV�UWDLGEVKXG�VGUVKPI�PGGFU�VQ�VCMG�KPVQ�EQPUKFGTCVKQP�

VJCV�KPETGCUGU�VJG�EJCPEG�QH�C�HGY�QPGU�HCNNKPI�DGVYGGP�VJG�ETCEMU�

� #U�CWFKQXKUWCN�OGFKC�KU�KPETGCUKPIN[�DGKPI�EQPUWOGF�KP�RWDNKE�YJGTG�FKUVTCEVKQPU�UWEJ�CU�

PQKUG�CPF�XKUWCN�UVKOWNK�CTG�NQWFGT�VJCP�KP�C�SWKGV�JQOG�GPXKTQPOGPV�RQRWNCT�HQTOCVU�QH�OGFKC�

EQPUWORVKQP�JCXG�EJCPIGF�VQ�DGVVGT�UWKV�RJQPGU��RCFU�CPF�QVJGT�RQTVCDNG�OGFKC�FGXKEGU��*QY�

YG�KPVGTRTGV��RGTEGKXG�CPF�QT�EQORTGJGPF�OGFKC�KP�UWEJ�EQPFKVKQPU�KU�YQTVJ�NQQMKPI�KPVQ��#HVGT�

CNN��VJG�OQUV�KORQTVCPV�VJKPI�YJGP�OGFKCVKPI�KPHQTOCVKQP�QH�CP[�MKPF��YJGVJGT�KV�DG�VJTQWIJ�CW-

FKQXKUWCN�OGFKC�QT�KP�UQOG�QVJGT�YC[��KU�VQ�IGV�KV�TKIJV�CV�VJG�TGEGKXKPI�GPF�



62

7 Acknowledgements

(KTUVN[��+�YQWNF�NKMG�VQ�VJCPM�O[�UWRGTXKUQT�)WPKNNC�$GTPFVUUQP�HQT�IKXKPI�OG�VJG�EJCPEG�VQ�EQORQUG�

CPF�ETGCVG�VJKU�VJGUKU�CV�'TKEUUQP��-KUVC��+V�JCU��YKVJ�VJG�JGNR�QH�JGT�GZRGTVKUG�CU�C�TGUGCTEJGT�CPF�

IWKFCPEG��CU�YGNN�CU�RCVKGPEG�CPF�KFGCU��DGGP�RQUUKDNG�VQ�KORNGOGPV�CPF�UWOOCTK\G�VJKU�VJGUKU��

+�YQWNF�NKMG�VQ�VJCPM�CNN�KP�VJG�UVCHH�CV�'TKEUUQP�YJQ�JCXG�DGGP�C�RCTV�QH�VJKU�RTQLGEV��YTKVKPI�UETKRVU��

TWPPKPI�XKFGQ�CPF�CWFKQ�VJTQWIJ�EQFGEU��UWRRQTV�CV�VJG�VGUV�NCDU�CPF�YKVJ�VJG�/156'4�U[UVGO��

CEVKPI�KP�VJG�XKFGQU��EQPFWEVKPI�VJG�VGUV�RTKQT�VQ�VJG�CEVWCN�VGUV��IKXKPI�HGGFDCEM�CPF�FKUEWUUKPI�

KFGCU��6JG�RQUKVKXG�CVVKVWFG�CPF�RTQHGUUKQPCN�YQTM�GPXKTQPOGPV�JCU�IKXGP�OG�CP�KPETGFKDNG�GZRGTK-

GPEG�VJCV�JCU�JGNRGF�OCMG�VJG�RTQLGEV�OQTG�UGTKQWU�CPF�RTQHGUUKQPCN�

+�YQWNF�NKMG�VQ�VJCPM�-6*�HQT�IKXKPI�OG�CEEGUU�VQ�VJG�-6*�QPNKPG�NKDTCT[�CU�YGNN�CU�VJG�6/*�
URGGEJ��

OWUKE�CPF�JGCTKPI��FGRCTVOGPV�CV�-6*�HQT�NGEVWTGU�CPF�KPHQTOCVKQP�VJCV�JCXG�KPURKTGF�CPF�HWPE-

VKQPGF�CU�C�DCUG�HQT�VJKU�VJGUKU��*GTG�+�YQWNF�CNUQ�NKMG�VQ�VJCPM�O[�-6*�UWRGTXKUQT�%JTKUVGT�.KG��YJQ�

JCU�IWKFGF�OG�VJTQWIJQWV�VJG�YJQNG�VJGUKU�RTQEGUU��CPF�VJG�GZCOKPGT�4QDGTVQ�$TGUKP�

5#'�+PUVKVWVG�JCU�RTQXKFGF�OG�YKVJ�CEEGUU�VQ�VJG�5#'�QPNKPG�NKDTCT[��YJKEJ�JCU�GPCDNGF�OG�VQ�ƂPF�

HWTVJGT�TGUGCTEJ�

+P�CFFKVKQP��O[�OQVJGT��8KXK�#PP�.ÁPIXKM��YJQ�JCU�YKVJ�JGT�GZRGTVKUG� KP� TGUGCTEJ�JGNRGF�OG� KP�

YTKVKPI�VJKU�VJGUKU�D[�TGCFKPI�VJTQWIJ�KV�CPF�IKXKPI�JGT�HGGFDCEM�

5JWTG��YJQ�JCXG�IKXGP�OG�RGTOKUUKQP�VQ�WUG�VJGKT�RKEVWTGU�KP�VJKU�VJGUKU�

.CUV��DWV�PQV�NGCUV��+�YQWNF�NKMG�VQ�VJCPM�CNN�TGUGCTEJGTU�QP�YJQoU��YQTM�+�JCXG�DCUGF�VJKU�VJGUKU��;QW�

JCXG�FQPG�COC\KPI�LQDU�CPF�JGNRGF�UJCRG�VJG�HWVWTG�QH�CWFKQ��UEKGPEG�CPF�TGUGCTEJ�

_________________________________________
Sara Långvik



63

8 References

%HHUHQGV��-�*��	�'H�&DOXZH��)�(���������³7KH�,QÀXHQFH�RI�9LGHR�4XDOLW\�RQ�3HUFHLYHG�$XGLR�
4XDOLW\�DQG�9LFH�9HUVD´���$XGLR�(QJU�6RF�������������

%HJQHUW��)���(NPDQ�+��DQG�%HUJ��-������������'LIIHUHQFH�EHWZHHQ�WKH�(%8�5�����PHWHU�UHFRPPHQ-

GDWLRQ�DQG�KXPDQ�VXEMHFWLYH�ORXGQHVV�SHUFHSWLRQ���&RQYHQWLRQ�3DSHU�������������$(6@��

%HUQGWVVRQ��*���)RONHVVRQ��0��	�.XO\N��9����������³6XEMHFWLYH�TXDOLW\�DVVHVVPHQW�RI�YLGHR�FRQIHU-
HQFHV�DQG�WHOHPHHWLQJV´��3DFNHW�,QWHUQDWLRQDO�ZRUNVKRS��������WK�LQWHUQDWLRQDO��0XQLFK��3DJHV�
25-30

Belmudez, B., Moeller, S., Lewcio,B., Raake, A. & Mehmood, A. (2009) “Audio and Video channel 

LPSDFW�RQ�SHUFHLYHG�DXGLR�YLVXDO�TXDOLW\�LQ�GLIIHUHQW�LQWHUDFWLYH�FRQWH[WV´��0XOWLPHGLD�6LJQDO�3UR-

cessing, 2009. MMSP ‘09. IEEE International Workshop , Rio de Janeiro, Pages 1-5

%RURZLDN��$���5HLWHU��8��	�6YHQVVRQ��8�3���������³$XGLR�4XDOLW\�3UHIHUHQFHV�0HDVXUHG�8QGHU�'LI-
IHUHQW�SUHVHQWDWLRQ�FRQGLWLRQV´��-RXUQDO�RI�7KH�$XGLR�(QJLQHHULQJ�6RFLHW\��YRO��������

%UDGOH\��-�6���6DWR��+��	�3LFDUG��0��������³2Q�WKH�LPSRUWDQFH�RI�HDUO\�UHÀHFWLRQV�IRU�VSHHFK�LQ�
URRPV´��-�$FRXVW�6RF�$P�������-XQ���������������

(XURSHDQ�%URDGFDVW�8QLRQ��5HFRPPHQGDWLRQ�5��������������/RXGQHVV�QRUPDOLVDWLRQ�DQG�SHUPLW-
WHG�PD[LPXP�OHYHO�RI�DXGLR�VLJQDOV���IRXQG�DW�KWWSV���WHFK�HEX�FK�GRFV�U�U����SGI

(XURSHDQ�%URDGFDVW�8QLRQ��������³7HQ�WKLQJV�\RX�QHHG�WR�NQRZ�DERXW�5����´��>RQOLQH@�DYDLODEOH�
DW��KWWSV���WHFK�HEX�FK�GRFV�HYHQWV�LEF���HEXWHFKQLFDO�SUHVHQWDWLRQV�LEF��B��WKLQJVBU����SGI

*DUQLHU��0��	�+HQULFK��1���������³´6SHDNLQJ�LQ�QRLVH��+RZ�GRHV�WKH�/RPEDUG�HIIHFW�LPSURYH�
DFRXVWLF�FRQWUDVWV�EHWZHHQ�VSHHFK�DQG�DPELHQW�QRLVH"´´���&RPSXWHU�6SHHFK�	�/DQJXDJH
Volume 28, Issue 2, March 2014, Pages 580–597

+RGJHWWV��3����������7KH�+'�VXUYLYDO�+DQGERRN���,QWHOOLJHQW�$VVLVWDQFH�,QF���FKDSWHU�S������

Hodoshima, N., Takayuki A. & Kurisu, K.(2010), “Intelligibility of speech spoken in noise and rever-

EHUDWLRQ´��,QWHUQDWLRQDO�FRQJUHVV�RI�DFRXVWLFV�������$XVWUDOLD��YRO����3DJHV����������

+ROOLHU��0�3��	�9RHOFNHU��5���������³2EMHFWLYH�3HUIRUPDQFH�$VVHVVPHQW��9LGHR�4XDOLW\�DV�DQ�LQÀX-

HQFH�RQ�DXGLR�SHUFHSWLRQ´��$(6�FRQYHQWLRQ������������8.

+X�<��	�.RNNLQDNLV��.���������³(IIHFWV�RI�HDUO\�DQG�ODWH�UHÀHFWLRQV�RQ�LQWHOOLJLELOLW\�RI�UHYHUEHUDWHG�



64

VSHHFK�E\�FRFKOHDU�LPSODQW�OLVWHQHUV���-��$FRXVW��6RF��$P�������(/���������

,QWHUQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��³$FRXVWLFV��1RUPDO�HTXDO�ORXGQHVV�OHYHO�FRQWRXUV´�
�������>2QOLQH@�$YDLODEOH�DW��KWWS���ZZZ�LVR�RUJ�LVR�KRPH�VWRUH�FDWDORJXHBWF�FDWDORJXHBGHWDLO�
htm?csnumber=34222 

,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ��,78�7��5HFRPPHQGDWLRQ�*��������������>2QOLQH@�$YDLO-
DEOH�DW��KWWSV���ZZZ�LWX�LQW�UHF�7�5(&�*��������������,�HQ

,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ��,78�7��5HFRPPHQGDWLRQ�+��������������1DUURZ�EDQG�
YLVXDO�WHOHSKRQH�V\VWHPV�DQG�WHUPLQDO�HTXLSPHQW���>2QOLQH@�$YDLODEOH�DW��KWWS���ZZZ�LWX�LQW�LWX�W�UHF-

RPPHQGDWLRQV�UHF�DVS["UHF +����

/DYDQGLHU��0�	�&XOOLQJ��-�)����������³6SHHFK�VHJUHJDWLRQ�LQ�URRPV��0RQDXUDO��ELQDXUDO�DQG�LQWHU-
DFWLQJ�HIIHFWV�RI�UHYHUEHUDWLRQ�RQ�WDUJHW�DQG�LQWHUIHUHU´��$FRXVWLFDO�6RFLHW\�RI�$PHULFD�������3DJHV��
2237–2248

2\GD�3���&]\]HZVNL��$��	�.RVWHN��%���������³'HWHUPLQDWLRQ�RI�LQÀXHQFH�RI�YLVXDO�FXHV�RQ�SHUFHS-

WLRQ�RI�VSDFLDO�VRXQG´����WK�$XGLR�(QJ��6RF��&RQYHQWLRQ��$PVWHUGDP��3UHSULQW�1R�����

5LPHOO��$��1����0DQV¿HOG��1��-��	�+DQGV��'��������³´7KH�LQÀXHQFH�RI�FRQWHQW��WDVN�DQG
VHQVRU\�LQWHUDFWLRQ�RQ�PXOWLPHGLD�TXDOLW\�SHUFHSWLRQ´´��(UJRQRPLFV
Vol. 51, No. 2, February 2008, Pages 85–97

5KHEHUJHQ��.�6���9HUVIHOG��1�-���'UHVFKOHU��:�$�����������3UHGLFWLRQ�RI�WKH�LQWHOOLJLELOLW\�IRU�VSHHFK�
LQ�UHDO�OLIH�EDFNJURXQG�QRLVHV�IRU�VXEMHFWV�ZLWK�QRUPDO�KHDULQJ����(DU�+HDU�������$SU���������������
GRL����������$8'��E���H��������G

6NRYHQERUJ��(��	�1LHOVHQ��6�+���������(YDOXDWLRQ�RI�'HVLJQV�IRU�/RXGQHVV�0DWFKLQJ�([SHUL-
PHQWV���,QW��&RQI��³6XEMHFWLYH�DQG�2EMHFWLYH�$VVHVVPHQW�RI�6RXQG´��62$6�������6HSWHPEHU��������
Poznan, Poland

6WRUPV�5�,��	�=\GD��0�-���������³,QWHUDFWLRQV�LQ�SHUFHLYHG�TXDOLW\�RI�DXGLWRU\��YLVXDO�GLVSOD\V´
3UHVHQFH���9ROXPH������,VVXH�������3DJHV����������

6XVLQL��3���0LVGDULLV��1���/HPDLWUH��*��	�+RXL[��2���������³1DWXUDOQHVV�LQÀXHQFHV�WKH�SHUFHLYHG�
XVDELOLW\�DQG�SOHDVDQWQHVV�RI�DQ�LQWHUIDFH¶V�VRQLF�IHHGEDFN´��-�0XOWLPRGDO�8VHU�,QWHUIDFHV
'2,���������V����������������

6X]XNL��<��	�7DNHVKLPD��+����������(TXDO�ORXGQHVV�OHYHO�FRQWRXUV�IRU�SXUH�WRQHV��DFRXVWLFDO�VRFL-
ety of America), J. Acoust. Soc. Am. 116, 918 

Thoma, H. (2012) “A system for subjective evaluation of audio, video and audiovisual quality using 

086+5$�DQG�6$09,4�PHWKRGV��4XDOLW\�RI�0XOWLPHGLD�([SHULHQFH��4R0(;��������)RXUWK�,QWHU-
national Workshop on, Pages 31 - 32

9DQ�+XUNPDQ��$����������&RORU�FRUUHFWLRQ�KDQGERRN��3URIHVVLRQDO�7HFKQLTXHV�IRU�9LGHR�DQG�&LQH-



65

PD����QG�HG���3DUVRQ�(GXFDWLRQ��3HDFKSLW�3UHVV��,6%1����������������������

:LNLSHGLD���������1DUURZEDQG��>2QOLQH@�$YDLODEOH�DW��KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�1DUURZEDQG

:LNLSHGLD���������:LGHEDQG�$XGLR��>2QOLQH@�$YDLODEOH�DW��KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�:LGHEDQGB
audio

:LNLSHGLD���������.�UHVROXWLRQ��>2QOLQH@�$YDLODEOH�DW��KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL��.BUHVROXWLRQ

:LQNOHU��6���������³'LJLWDO�9LGHR�4XDOLW\��9LVLRQ�PRGHOV�DQG�PHWULFV´��-RKQ�:LOH\�	�6RQV��/WG��(Q-

gland, ISBN 0-470-02404-6

:RQJ��/�/�1���1J��(�+�1��DQG�6ROL��6�'���������³&KDUDFWHUL]DWLRQ�RI�VSHHFK�XQGHUVWDQGLQJ�LQ�YDU-
LRXV�W\SHV�RI�QRLVH´��-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD��������Y������Q�����3DJHV������
2651

=ROOLQJHU��6�$��	�%UXPP�+����������7KH�/RPEDUG�HIIHFW���&XUUHQW�%LRORJ\��9RO�����,VVXH�����3DJHV�
R614-R615 p.R614-R615



66

$33(1',;



67



68



www.kth.se


