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1. Introduction

SenseLab is an independent test laboratory that is an organization within DELTA, which is Denmark’s premier high-tech development laboratory. They are located in in Hørsholm, Denmark, which is 30 minutes north of Copenhagen. DELTA has considerable experience in acoustics testing, and some SenseLab staff were in the DELTA acoustics testing department prior to joining SenseLab. 

DELTA SenseLab is able to perform speech and audio quality listening tests using well-known test methodologies, such as ITU-T P.800 ACR and DCR, P.835, ITU-R BS.1534 (MUSHRA), and BS.1116, and also novel methods from the field of sensory evaluation. DELTA SenseLab has been performing standardized testing procedures since it’s founding in 2007, and has done extensive testing for commercial clients using the ITU-T P.800, ITU-T P.835, ITU-R BS.1534 and ITU-R BS.1116 methodologies. Over the course of that testing, DELTA SenseLab has collected more than 200, 000 subjective scores from running P.800, P.835, MUSHRA and BS.1116 tests.

In addition, DELTA SenseLab is active in ITU-R standardization, where it is working on the development of a revision of the ITU-R BS.1534 (MUSHRA) standard. It is anticipated that DELTA SenseLab will contribute its “e-Gauge” technology for assessing subject reliability to the revised MUSHRA standard
DELTA SenseLab can run P.800 tests in the following languages: Danish, Swedish, Chinese, Italian, Spanish, Finnish, UK English and US English.
2. Listening Facilities and Capabilities
2.1 Hørsholm, Denmark (DELTA SenseLab main office)

Languages: Danish, Swedish, Chinese, Italian and Spanish
Environment

At DELTA SenseLab in Hørsholm, Denmark, there is one listening room and two listening booths.

The listening room fulfills the requirements of EBU 3276, which also means that the room conforms to ITU-T BS.1116-1. The standard specifies reverberation time of 0.25 sec. at most frequencies and 0.5 sec. at the lowest frequencies. The background noise level in the room is documented to meet NR10 with the ventilation set at 75%. The room can be setup for up to 6 listener stations that are visually shielded from each other. 

The listening booths are single wall constructions (build in 2012) with background noise levels below NR10 at 50% ventilation. 

Audio Playback

Each listening station is connected to an individual PC that is located in an adjacent control room. Each PC has an external USB audio interface which is has 24-bit 192 kHz sampling rate audio output with better than 96 dB SNR and 0.0018 THD+N. Headphones can be Sennheiser HD-25 or HD-280 Pro, as specified in the draft EVS Selection test plan document. Reproduction levels can be either calibrated for a predefined level or set by the listener to the most comfortable listening level. 

Genelec 8050A loudspeakers are used for Hoth noise simulation. 

Listeners

Danish

DELTA SenseLab is located in Hørsholm, Denmark and so can recruit large numbers of naïve listeners from the local population that are native speakers of Danish.

Swedish

The DELTA SenseLab location in Hørsholm, Denmark is a 1-hour train ride from Malmo, Sweden. DELTA SenseLab can recruit large number of naïve listeners from the Malmo, Sweden area that are native speakers of Swedish.
Chinese, Italian and Spanish

The Technical University of Denmark is just 8 km from Hørsholm, and they have a highly diverse student body. From that population, DELTA SenseLab can recruit students that are native to China, Italy and Spain but study in Denmark during the school year.  These students would be naïve listeners that are native speakers of Mandarin Chinese, Italian and Spanish
2.2 New Jersey, USA (Audio Research Labs office)

Languages: US English and Manderin Chinese

Test Administrator

Schuyler Quackenbush, Audio Research Labs (ARL), would be the test administrator at this listening location. He has considerable experience in administering and conducting listening tests, both as an Audio Research Labs service, and also from his participation in MPEG audio codec development. The MPEG-related subjective tests that he has administered have collected more than 100,000 subjective scores. 

Listening Environment

The DELTA SenseLab / ARL test location in the US is in Scotch Plains, New Jersey. The test facility has a double-wall sound booth that can accommodate three subjects. Each listening position is visually shielded from its neighbors. The acoustic noise level in the booth is below NR 25 when the ventilation is at 50% and the booth can be set up for Hoth background noise simulation. 
Audio Playback

Each listening station is connected to an individual PC that is located in an adjacent control room. Each PC has an external USB audio interface, which has 24-bit 192 kHz sampling rate audio output with better than 96 dB SNR. Headphones can be Sennheiser HD-25 or HD-280 Pro, as specified in the draft EVS Selection test plan document. Reproduction levels can be either set to a predefined level or set by the listener to the most comfortable listening level. 
Listener Population

DELTA SenseLab / ARL can recruit naïve listeners from the local population that are native speakers of U.S English. The test location is less than 30 minutes from the New Jersey Institute of Technology, at technical school with a very diverse student body. From that population, SenseLab / ARL can recruit students that are native to China but study in New Jersey during the school year.  These students would be naïve listeners that are native speakers of Mandarin Chinese 
2.3 Partner Lab: Alto University, Helsinki, FN
Language: Finnish

Environment

DELTA SenseLab has a partnership with Aalto University, Helsinki and can run listening tests at Alto University. The Alto facility is a BS.1116 qualified listening room that is large enough for six listening positions. Each position is visually shielded from its neighbors. In addition, they have three listening booths. With the assistance of Aalto staff, DELTA SenseLab can recruit large numbers of naïve listeners from the local population that are native speakers of Finnish.

When running tests at Alto University, DELTA SenseLab staff are present for both the setup and administering of the test. Alto University staff are present to read the subjects the listening instructions in their native language. In this way, DELTA SenseLab can guarantee that the proper procedures and equipment are used in the test.
2.4 Partner Lab: Salford University, Salford, UK

Language: UK English
Environment

DELTA SenseLab has a partnership with Salford University and can run listening tests at the University. The Salford facility is a BS.1116 qualified listening room that is large enough for several listening positions.

An alternative to Salford University is University of Surry, Guildford, UK. They also have a BS.1116 qualified listening room that is large enough for several listening positions.

When running tests at the University, DELTA SenseLab staff are present for both the setup and administering of the test and either DELTA SenseLab staff or University staff can read the subjects the listening instructions in English. In this way, DELTA SenseLab can guarantee that the proper procedures and equipment are used in the test.

2.5 Speech Material, Test Instructions and Test Procedures
Speech Materials

DELTA SenseLab uses a local professional recording service that is capable of recording speech items using native speakers of both Danish and many other languages, including the target test languages of Swedish, Chinese, Italian, Spanish, Finnish, UK English and US English. DELTA SenseLab / ARL can record speech items using native speakers of US English. 

Test Instructions and Test Procedure
DELTA SenseLab can identify bi-lingual speakers of the target test languages (Danish, Swedish, Chinese, Italian, Spanish, Finnish and English) so that listener instructions and scoring scales can be translated into the target test languages. In addition, a bi-lingual speaker will be on-site during every test to familiarize the subjects with the listening procedure and to answer any questions when the subjects read the listener instructions.
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Figure 1 - Sound booths at DELTA SenseLab, Hørsholm, Denmark.
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Figure 2 – Listening room at DELTA SenseLab, Hørsholm, Denmark.
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Figure 3 – Listening stations within listening room.
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