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Introduction

This document presents the evaluations conducted by Fraunhofer Institute for Digital Media Technology (Fraunhofer IDMT) for the EVS Qualification phase. IDMT performed all 12 experiments in German. All experiments have been performed according to the test plan [1] and the following descriptions.
Experimental Design
Fraunhofer IDMT conducted the following twelve experiments for the EVS Qualification phase:
Table 1 Conducted Experiments with their contents and Methodology as provided in the test plan [1]

	Exp.
	Content
	Methodology

	A
	NB clean speech under clean channel condition
	ACR

	B
	NB clean speech under impaired channel conditions
	ACR

	C
	NB noisy speech under clean channel and impaired channel conditions (Car noise at 15 dB SNR)
	DCR

	D
	NB mixed contents and music under clean channel, impaired channel conditions
	ACR

	E
	WB clean speech under clean channel condition
	ACR

	F
	WB clean speech under impaired channel conditions and JBM
	ACR

	G
	WB noisy speech under clean channel and impaired channel conditions (Street noise at 20 dB SNR)
	DCR

	H
	WB mixed contents and music under clean channel, impaired channel conditions
	DCR

	I
	SWB clean speech under clean channel condition
	DCR

	J
	SWB clean speech under impaired channel conditions and JBM
	DCR

	K
	SWB noisy speech under clean channel and impaired channel conditions (Office noise at 20 dB SNR)
	DCR

	L
	SWB mixed contents and music under clean channel, impaired channel conditions and JBM
	DCR


The experimental designs are specified in the qualification test plan for the EVS Qualification phase [1].
Speech source material
Fraunhofer IIS provided the speech material to the Host Lab (Dynastat) for further processing. It consisted of four talkers (two male, two female) with seven sentence pairs for each talker. The same material was provided for all nine speech experiments. For the artificially generated mixed content the talkers were also provided by Fraunhofer IIS to fit to the randomly chosen power-controlled music items. The speech material was extracted from a speech database of phonetically balanced German sentences from the Berlin corpus recorded according to ITU-T recommendation P.800 [2]. Recordings were made at Fraunhofer IIS using a Neumann U87 microphone in an acoustically controlled environment. 
Listening Sessions
The processed material was forwarded from the Host Lab exchange folder to an exchange folder of Fraunhofer IDMT. WAVE file headers have been prepended to the 48kHz PCM files for the listening test software.

Each experiment has been configured to implement the randomizations provided by the GAL for all groups, practice items, and reference conditions for DCR (which has been c01 in all cases). The resulting configuration file was then used for the listening test client.
Presentation Sequence
The subjects listened to their samples in a pseudorandom order according to the test plan [1] and using the random sequence provided by Dynastat. To reduce listener fatigue, breaks after each block (each experiment consists of four blocks) were included in the tests. Listeners were asked to remain seated until all listeners reached the break. Then they were allowed to leave the listening room. After the pause all listeners continued with the next segment of the test until the next break. 
Subjects
There were 186 male and 102 female, native and naïve German listeners, mainly from the population of students from Ilmenau Technical University. The call for listeners was made public, therefore not only students participated in the experiments. The average age was 24.2 years, the standard deviation was 6.4 years.
Listening Environment
Four acoustically isolated booths were installed in one high quality listening room at Fraunhofer IDMT. The listening room conforms to the specification in ITU-R BS.1116-1 [3] and also to the recommendations in [2]. The background noise rating curve fulfils the ISO NR20 requirements. Figure 1 shows a plan of the listening room with the four listening booths.
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Figure 1: Plan of the listening room with the four listening booths, each with a table, a chair, monitor, Input device, headphones and loudspeakers for the environmental noise
Environmental noise
For NB experiments, the required Hoth spectrum at the level of 30 dBA according to [2] was fed into the booths. One loudspeaker (Genelec 2029 BL) was used for each booth. The loudspeaker was positioned behind the listener and the sound pressure level was adjusted to 30 dBA at the listener position and adjusted with an equalizer to achieve the required Hoth noise spectrum at the head position of the listeners. No environmental noise was inserted for the WB and SWB experiments.
Instructions

The German listeners instructions from [4] have been used without the text in square brackets. For the preliminary presentation of mixed content and music the following instructions have been given: “Sie hören nun die Originale der Hörbeispiele des Tests.”
Testing Facility
Each listening booth was equipped with a table, chair, monitor, track pad and headphones. The PCs for running the test were located in an adjacent room. Each PC had a high quality digital sound card (ADAT RME HDSP 9652) providing audio output at 24 bit and up to 96kHz. The audio signals were fed to a RME ADI-648 ADAT to MADI converter and transferred to the listening test room. There a RME ADI-642 MADI to AES converter fed the signals to the corresponding booth. The audio signals were converted and amplified using a Lake People DAC C78 DA converter. Figure 2 shows the audio signal path for the listening test. The Hoth noise was played back by a DVD player and fed into a loudspeaker management system in a second installations room. From there it was transmitted to the loudspeakers. The Hoth noise was played during experiments A-D. For experiments A-D the test items were presented monaurally by Sennheiser HD 25 headphones with the one earpiece removed. For experiments E-L Sennheiser HD-280 Pro headphones were used for diotic listening and no Hoth noise was played.
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Figure 2:  Audio signal path for listening tests

Headphone Calibration
Headphones were calibrated using an artificial head and a Soundbook measuring system with Samurai software for acoustical measurements. Microphones of the artificial head were plugged into the Soundbook and the 79 dB SPL for monaural listening and 73 dB SPL for binaural listening were adjusted at each working station for each headphone using a 1kHz tone at -26dBov RMS.

Preliminary presentation of mixed content and music
The direct condition items (c01) of experiments D, H, and L were presented to the listeners via the Genelec 2029 BL loudspeakers that were originally intended for the Hoth noise. Hoth noise generation was paused during this presentation. 
Results
The results have been made available to the Global Analysis Laboratory (Dynastat) using the forms provided.
Summary

The listening test conforms to the procedures outlined in the test plan [1].
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