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Summary
[bookmark: _GoBack]This document provides information regarding the performance of the MPEG-H 3D Audio standard, for profiles Main and Low Complexity.

	Confi-guration
	Presentation
	Bitrate
	Testlabs
	Number of Listeners

	2.0
	Headphones
	32 kbps
	Yonsei University, Fraunhofer IIS
	25

	5.1
	Loudspeakers
	80 kbps
	Aalto University, Fraunhofer IIS
	18

	7.1+4
	Loudspeakers
	144 kbps
	Delta Senselab, Fraunhofer IIS
	26

	HOA
	Loudspeakers
	256 kbps
	Technicolor
	8



In all tests two conditions were tested:
· Sys1 (Main) MPEG-H Audio codec – Main Profile (SBR+QCE using MPS2-1-2)
· Sys2 (LC) MPEG-H Audio codec – Low Complexity Profile (IGF+MCT+LTP/FDP) 



Stereo configuration at 32 kbps, Headphones
Test Items
	Item Name
	Short
	Content Description

	AB_female
	AB_fe
	(female clean speech)

	Accordion
	Accor
	(folk music)

	BI_male
	BI_ma
	(male speech)

	Castanets
	Casta
	

	Classic
	Class
	(orchestra music)

	Dialog
	Dialo
	(clean speech)

	Harpsichord
	Harps
	

	Hockey
	Hocke
	(female noisy speech)

	Orchestra
	Orche
	(classical music)

	Rea
	Rea
	(pop music)

	Vega
	Vega
	(voiced speech)


Test Results for 25 Listeners
[image: ]
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Listening test results from 25 expert listeners, listening on headphones. Evaluation is based on Student’s t distribution.

Looking at the absolute scores one can see, that no significant difference in the overall mean score can be observed. Both systems have equivalent performance. Looking at differential scores, sys2 is significantly better for 3 item and worse for 2 items. Again, the overall mean difference score shows no significant difference. (Please note that the y-axis of the difference score is has been scaled to fit the value range.)


5.1 Configuration at 80kbps, Loudspeakers
Test items
For the listening test a selection of 10 of the 5.1 items kindly provided by the EBU:
	Item Name
	Short
	Content Description

	Bach_organ2
	Bach_org
	church organ; lots of stops out

	Moonriver_Mancini
	Moonrive
	mouth organ and string orchestra

	R_Plant_Rock
	R_Plant_
	rock music (“Whole lotta love”)

	Sax_Piano
	Sax_Pian
	saxophone and piano

	Sedambonjou_Salsa
	Sedambon
	atmospheric performance of Latin-American music

	applaus
	applaus
	Applause with distinct clapping sounds

	brassEX
	brassEX
	orchestral; lots of brass instruments

	fleedwd
	fleetwd
	male vocalist and guitar

	harpsic
	harpsic
	Bach: solo from harpsichord concert; isolated notes

	hbv_Gregorian-chant
	hbf_Greg
	small choir; large church; Gregorian chant



Test Results for 18 listeners
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Listening test results from 18 expert listeners from a total of 19 participants, one subject was not able to consistently identify the anchor conditions and had to be post-screened. Evaluation is based on Student’s t distribution.

Looking at the absolute scores, sys2 is rated significantly better for one item. No significant difference in overall mean score can be observed. Looking at the differential scores, sys2 is significantly better for one item. Again, the overall mean difference score shows no significant difference. (Please note that the y-axis of the difference score is has been scaled to fit the value range.)


7.1+4 Configuration at 144kbps, Loudspeakers
Test items
	Item Name
	Short
	Content Description

	DTM_Pitstop
	DTM
	TV-broadcast of motorsports event, car noises, male commentary

	ForestScene
	Forest
	Forest ambience, flying bugs, birds, chirping crickets

	Magnificat
	Magnif
	Orchestral piece with choir

	NY_Counterpoint
	NY_CP
	Multiple spatially distributed clarinets playing

	Sintel_Dialog
	Dialog
	Male and female dialog in ambience with crackling fire

	Sintel_Dragon
	Dragon
	Scene with flapping dragon and birds over music

	Song_for_another_world_1
	Song1
	Contemporary music with female choir

	Song_for_another_world_2
	Song2
	Contemporary music with drums, strings, voices

	Souvenir_de_florence
	Souvenir
	Classical music, string orchestra

	WaterBurst
	Water
	Submarine scene with water bursting from different locations



Test results for 26 listeners

[image: \\netapp01\amm-proj\MPEG-3D-Audio\ATSC\D01\listening_tests\MPEG_113_ListeningTest__20151006\7.1+4\merged_results\7_1_4_combined_mean.emf]
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Combined Listening test results from 26 listeners (10 from Fraunhofer IIS, 16 from Delta Labs). Evaluation is based on Student’s t distribution.

Looking at the absolute scores, no significant difference can be observed for any item. No significant difference in overall mean score can be observed. Looking at the differential scores, sys2 is significantly better for 3 items and significantly worse for 2 items. Again, the overall mean difference score shows no significant difference.


HOA Configuration at 256 kbps, Loudspeakers
Test items
	Item Name
	Short
	Content Description

	H_01_SynthBumbleBee
	H_01
	Synthetically created flight of a bumble bee flying within a scene of water flowing at the bottom front left and right, and a bird singing at the top back right.

	H_02_Drums1
	H_02
	Drums around the listener.

	H_03_Modern
	H_03
	Music moving from left to top to right

	H_04_Stadium2
	H_04
	Stadium audience recording

	H_05_Water
	H_05
	Water is poured, noise of audience and recorder

	H_06_Helicopter
	H_06
	Street ambience and helicopter recording

	H_07_Vocal1
	H_07
	Concert recording of female singer

	H_08_BeginningOfAConcert
	H_08
	Recording of the beginning of a concert comprising applause, cough and beginning of the orchestra.

	H_09_ModernElectronicMusic
	H_09
	Excerpt of an electronic music interpretation of Kafka's "Der Bau" by Stefan Troschka (HAW Hamburg).

	H_10_Orchestra2
	H_10
	Concert recording

	H_11_ShoutingAudience
	H_11
	Audience recording of a sports event

	H_12_Radio2
	H_12
	Guitars playing around listener, recording



Test results
[image: ]
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Combined Listening test results from 8 listeners. Evaluation is based on Student’s t distribution.

Looking at the absolute scores, no significant difference can be observed for any item. A significant difference in overall mean score can be observed, i.e. LC being slightly better than Main. Looking at the differential scores, LC is significantly better for 4 items. The overall mean difference score shows a significant improvement of LC over Main.
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7_1_4_combined: Average and 95% Confidence Intervals (26 Listeners)

DTM_PitstForestSce

Magnifica

NY_Counte

Sintel_Di

Sintel_DrSong_for_Song_for_Souvenir_

WaterBursall items

 

 

LP35

LP7

HR

Sys1

Sys2


image6.emf
-15

-10

-5

0

5

10

15

DTM_Pitstop ForestScene

Magnificat

NY_Counterpo

Sintel_Dialo

Sintel_Drago Song_for_ano Song_for_ano Souvenir_de_ WaterBurst

all

Difference score

7_1_4_combined Mean diff. score sys2-sys1


image7.png
LCvsMainProfile, labs (listeners): TECH (8)

HR
Lp35
LC
Main

80
60+
40

opelb

20 4

s|eubis |

22T palspuaI BOU-ZOPRY 2} H

2271 passpuai eoy-aouaipnybunnoys L1 H

221 palspuas eoy-zgesnseyoio 0+ H

227 Ppaispuas BOY-OISN\OIU0II08|TUIBPON 60 H

221 pasepual eoy-ueouodvjobuluuibeg 80 H

22T PaIspuUSI BOU= |[BOOA L0 H

221 pasepual eoy-1a1dodijeH 90 H

22T PaIopuaI eoy-1oleM G0 H

2¢1 pelopual eoy-zwnipels 0 H

221 passpual BOY-UIBPON €0 H

227 passpual eoy-|swnig g0 H

2271 PeIspuaI B0Y-29gaIqUINgUIUAS L0 H




image8.png
LCvsMainProfile, labs (listeners): TECH (8)

30

opeld "yip

-20

s[eubis |[e

22T palspuLI BOU-ZOPRY 2} H

227 palspuas_eoy-aouaipnybunnoys || H

221 pesepuai eoy-gensayoi0 0k H

221 paispuai BOY-2ISN\DIUOI08[FUISPON 60 H

221 paispualeoy-Heouodyjobuluuibeg 80 H

22T PaIspuSI BOU~ |[BOOA L0 H

22 pasepual eoy-1e1dodijeH 90 H

22T PaIapuaI eOy-1oleM G0 H

227 Palepual eoy—-gwnipels 0 H

221 passpual BOY-UISPON €0 H

2¢1 passpuas eoy-Lswnig g0 H

2271 posepuas eoy-20gaIqWNgUAS L0 H




image1.png
Average and 95% Confidence Intervals

100

excellent

80

[ —
PR -

good

60

g
[ -

L ——]
—
L e ——

H

fair

e ]
I a1 |

! r— ]

=

==

40 1
poor

20| 1

Ll

==

—=h

=
-

!

==
HH

bad

0 AB_fe
— hiddenRef
=— anchor7k

Accor

Bl_ma ' Casta
—i SYS1

Class

Dialo ' Harps
— SYS2

Hocke

Orche Rea
=—1 anchor3k

Vega

all items




