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1. Introduction

This document describes the subset of Spanish SDC-Aurora database provided to the Aurora consortium for the evaluation of noise robust DSR front-ends. Both, database statistics and baseline results are reported. Similar reports on Finish and Italian SDC-Aurora databases can be found in [2]‑[4].

2. Database Description and Statistics

The following processing was applied to the original SDC (SpeechDat Car) data [1]:

a) DC offset removal (unsigned to signed conversion)

b) down‑sampling from 16 to 8 kHz by using the ITU-T software tools library

c) cutting off the speaker synchronization ring by an automated process

The following utterances from the original SDC database were included in Spanish SDC‑Aurora subset:

1) 1 sequence of 10 isolated digits (b1)

2) 1 sheet number, 4+ digits (c1)

3) 1 credit card number, 16 digits (c3)

4) 1 PIN code, 6 digits (c4)

5) 4 utterances of isolated digit, 1 digit per utterance (i1, i2, i3, i4)

The two characters in parenthesis are used in filenames to identify each utterance (they are derived from the original SDC item identification).

Spanish SDC-Aurora database contains 4914 recordings (files) and more than 160 speakers. Recordings from close-talking microphone (channel 0 – ch0) and one of the hands-free microphones (channel 1 – ch1) are included.

Like in other SDC-Aurora databases, all files were divided into three noisy conditions – quiet, low noisy and high noisy – depending on the driving conditions. Table 1 shows number of files in each of these three conditions.

	Noise conditions (DRIVING_CONDITIONS)
	# of files
	Percentage

	quiet (STOP_MOTOR_RUNNING)
	792
	16.12%

	low noisy (TOWN_TRAFFIC + LOW_SPEED_ROUGH_ROAD)
	2422
	49.28%

	high noisy (HIGH_SPEED_GOOD_ROAD)
	1700
	34.60%

	Total
	4914
	100%
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In the following paragraphs, we describe the statistical properties of Spanish SDC-Aurora database in well-matched, medium mismatch and high mismatch experiments. For each experiment, noise condition distribution, gender distribution and number of repetitions per digit are reported.

2.1    Well-Matched (WM) Experiment

In WM experiment, 70% of all files (including both, close-talking and hands-free microphone versions) have been used for training and 30% for testing.

	Noise condition
	Train (ch0+ch1)
	Test (ch0+ch1)

	
	# of files
	Percentage
	# of files
	Percentage

	quiet
	532
	15.68%
	260
	17.08%

	low
	1668
	49.17%
	754
	49.54%

	high
	1192
	35.14%
	508
	33.38%

	Total
	3392
	100%
	1522
	100%
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2.2    Medium-Mismatch (MM) Experiment

In MM experiment, all hands-free microphone recordings from quiet and low noisy conditions were used for training and all hands-free microphone recordings from high noisy conditions were used for testing. By using this configuration, 65% of all data used in this experiment were employed for training and 35% for testing.

	Noise condition
	Train (ch1)
	Test (ch1)

	
	# of files
	Percentage
	# of files
	Percentage

	quiet
	396
	24.64%
	0
	0%

	low
	1211
	75.36%
	0
	0%

	high
	0
	0%
	850
	100%

	Total
	1607
	100%
	850
	100%
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2.3    High-Mismatch (HM) Experiment

In HM experiment, we used 70% of close-talking microphone recordings from all conditions for training and 30% of hands-free microphone recordings from low and high noisy conditions for testing.

	Noise condition
	Train (ch0)
	Test (ch1)

	
	# of files
	Percentage
	# of files
	Percentage

	quiet
	266
	15.68%
	0
	0%

	low
	834
	49.17%
	377
	59.75%

	high
	596
	35.14%
	254
	40.25%

	Total
	1696
	100%
	631
	100%
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3. Baseline Results

To generate the baseline results with Spanish SDC-Aurora database, the W007 standard front‑end has been used and the back-end had the same setup as in [3] or [4]. Table 5 shows performances in each of the three mismatch conditions. Tests have been performed on Sun4u Sparc, SunOS 5.8 (Solaris 8) operating system.

	Condition
	Word Accuracy

	WM
	86.85%

	MM
	73.74%

	HM
	42.23%

	Average
	67.61%


[image: image9.wmf]758

483

849

367

0

500

1000

1500

2000

Train

Test

# of recordings

Male

Female


References

[1] A. Moreno, SpeechDat Car: Spanish - Selected Subset, Ver.1, Universitat Politécnica de Catalunya, Spain, April 2000.

[2] Availability of Finnish SpeechDat-Car Database for ETSI STQ WI008 Front‑End Standardization, STQ Aurora DSR Working Group input document AU/217/99.

[3] Baseline Results for Subset of SpeechDat Car Finnish Database for ETSI STQ WI008 Advanced Front-End Evaluation, STQ Aurora DSR Working Group input document AU/225/00.

[4] Description and Baseline Results for the Subset of the SpeechDat-Car Italian Database used for ETSI STQ Aurora WI008 Advanced DSR Front-End Evaluation, STQ Aurora DSR Working Group input document AU/237/00.

Figure 1 Gender distribution in WM experiment.





Figure 3 Gender distribution in MM experiment.





Figure 5 Gender distribution in HM experiment.
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Table 1 Number of files in each noisy condition and distribution of driving conditions into the three noisy conditions. Note that the same utterance recorded by close-talking and hands-free microphone is considered as two files.





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





Figure 2 Number of repetitions per each digit in WM experiment.





Figure 4 Number of repetitions per each digit in MM experiment.





Figure 6 Number of repetitions per each digit in HM experiment.
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Table 5 Baseline recognition percentages in the all three mismatch conditions for Spanish SDC�Aurora database.





Table 2 Noise condition distribution in WM experiment.





Table 3 Noise condition distribution in MM experiment.





Table 4 Noise condition distribution in HM experiment.
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				# of Repetitions of each digit

				Condition		1		2		3		4		5		6		7		8		9		0

				quiet (ch0 + ch1)		444		354		346		362		334		356		322		320		350		478

				low (ch0 + ch1)		1678		1342		1260		1258		1268		1290		1262		1276		1236		1758

				high (ch0 + ch1)		830		640		656		644		656		638		658		648		656		924

				Total		2952		2336		2262		2264		2258		2284		2242		2244		2242		3160
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																		0.6540		0.3460

						Statistics on Spanish SDC-Aurora Database

								Male				Female				cero		uno		dos		tres		cuatro		cinco		seis		siete		ocho		nueve

								files		sessions		files		sessions		zero		one		two		three		four		five		six		seven		eight		nine

				WM		Train		1712		118		1680		111		2400		2122		1768		1728		1714		1746		1718		1652		1748		1734

						Test		770		53		752		49		922		1068		882		752		744		780		730		774		706		710

				MM		Train		758		104		849		113		1104		1052		871		796		808		819		821		801		811		764

						Test		483		67		367		47		557		543		454		444		421		444		403		412		416		458

				HM		Train		856		118		840		111		1200		1061		884		864		857		873		859		826		874		867

						Test		317		44		314		41		377		441		355		326		306		322		304		325		281		294
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										SDC-Aurora Database (Spanish)

				Division of the original data:

				"quiet" = STOPPED

				"low" = TOWN_TRAFFIC + TOWN_TRAFFIC_WINDOWS + LSPEED_ROUGH + LSPEED_ROUGH_NOISY

				"high" = HSPEED_GROAD + HSPEED_GROAD_MUSIC

				# of files								Approx. # of speakers

				Condition		Male		Female				Male		Female		Total

				quiet (ch0, ch1)		214		126				14		8		22

				low (ch0, ch1)		588		688				37		43		80

				high (ch0, ch1)		524		127				33		8		41

												84		59		143

				# of Repetitions of each digit

				Condition		1		2		3		4		5		6		7		8		9		0

				quiet (ch0 + ch1)		444		354		346		362		334		356		322		320		350		478

				low (ch0 + ch1)		1678		1342		1260		1258		1268		1290		1262		1276		1236		1758

				high (ch0 + ch1)		830		640		656		644		656		638		658		648		656		924

				Total		2952		2336		2262		2264		2258		2284		2242		2244		2242		3160
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						Statistics on Spanish SDC-Aurora Database

								Male				Female				cero		uno		dos		tres		cuatro		cinco		seis		siete		ocho		nueve

								files		sessions		files		sessions		zero		one		two		three		four		five		six		seven		eight		nine

				WM		Train		1712		118		1680		111		2400		2122		1768		1728		1714		1746		1718		1652		1748		1734

						Test		770		53		752		49		922		1068		882		752		744		780		730		774		706		710

				MM		Train		758		104		849		113		1104		1052		871		796		808		819		821		801		811		764

						Test		483		67		367		47		557		543		454		444		421		444		403		412		416		458

				HM		Train		856		118		840		111		1200		1061		884		864		857		873		859		826		874		867

						Test		317		44		314		41		377		441		355		326		306		322		304		325		281		294
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