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Motivation 

• NEMISIG 2013, and the quest for the ideal cocktail party data 
• Many datasets for robust speech processing research, but 

typically focus on either ASR, localization, or separation 
• Hard to obtain realistic data while still having rich ground truth 

– ASR: hard/costly to record/annotate a lot of data in many environments 
– Speaker localization: requires calibrated tracking apparatus 
– Source separation: ground truth signals to measure performance and 

for discriminative training methods; close-talking mics not clean enough 
in “cocktail party” scenarios 

• How could we get a large dataset of real recordings with 
– Ground truth speech signals, speaker location, and uttered words 
– Overlapping speech and/or strongly non-stationary interference 
– Source motion 
– Multi-microphone data 
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Data collection & acoustic emulation 

Two approaches to ensure ground truth speech signals: 
• Numerical simulation: from instantaneous mixing of separate mic array 

recordings, to application of room impulse responses (RIRs) to single-
channel recordings 

• Re-recording of existing data: playing single-channel recordings 
through loudspeakers 

Different degrees of realism: 
• “acoustically realistic”: reflect realistic acoustic effects, e.g., mixing in 

mic, reverberant propagation, source motion, changes in environment, etc. 
• “ecologically realistic”: replicate non-acoustic properties, e.g., natural 

head motion, speech activity patterns, varied pronunciation & acoustic 
environment 

Methods developed on acoustically realistic data are expected 
to work well on real data with similar acoustic properties 
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Where do existing datasets stand? 
• Analysis of their characteristics regarding size, 

realism, availability of ground truth 
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Where do existing datasets stand? 
• Analysis of their characteristics regarding size, 

realism, availability of ground truth 
• Often little/no interference 

– Single-speaker reverberated  
speech datasets: lack  
signal ground truth or channel  
realism (TED, REVERB) 

– Overlapping speech datasets:   
unrealistic and small 
(CUAVE, Pascal SSC, SiSEC) 

– Broadcast datasets: few mics,  
lack signal ground truth  
(GALE, ETAPE) 

– Meeting/dialog datasets: rich  
but costly to create, hard to  
scale up, lack signal ground  
truth (ShATR, RWCP Meet,  
AV 16.3, NIST Meet, CHIL, AMI) 
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Where do existing datasets stand? 
 

• With significant amount of noise: 
hard to record, limited 
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Where do existing datasets stand? 
 

• With significant amount of noise: 
hard to record, limited 

– Additive noise: large, but  
simulated mixing, scenarios 
limited to commands or read  
speech (Aurora-2, CENSREC-1) 

– Real noisy recordings: only few 
environments (e.g., car), and  
a few command scenarios  
(Aurora-3, CU-Move, SPEECON); 

– some use spontaneous  
speech, but tend to be small 
(CENSREC-4 Real, COSINE) 
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For more complete information 

• RoSP wiki: https://wiki.inria.fr/rosp/Datasets 
• Jonathan Le Roux, Emmanuel Vincent, "A categorization 

of robust speech processing datasets", Mitsubishi 
Electric Research Laboratories Technical Report, TR2014-
116, Aug. 2014 
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Our proposal: MICbots 

• Use freely-moving robots to re-record existing human speech 
datasets 
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Our proposal: MICbots 

• Use freely-moving robots to re-record existing human speech 
datasets 

• Pros/Cons: 
– Low-cost: can re-use annotations  
– Scalable: just let the robots run 
– Ground truth for signals and location available 
– Transport setup to new environments and reproduce similar collection 
– Acoustic realism: real room acoustics, moving sources/mics/bodies 
– Acoustic realism: no time-varying radiation pattern;  

     robot noise (but that can be good!) 
• Example scenario: cocktail-party 

– Re-record clean speech dataset such as WSJ0, TIMIT 
– Use multiple MICbots, each playing utterances from a separate subset 

of speakers 
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Constructing the first MICbots 

Many thanks to John Barnwell (MERL)  
for his help with the design and construction 
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Keywords: simple, low-cost 

• Mostly off-the-shelf components 
 
 
 
 
 
 
 
 
 
 

• Mounted on 3D-printed structure 
2015 9 

Speaker 
$88 

Wifi  
dongle 
$18 

iRobot Create 2 
$200 

Raspberry Pi 
$35 

PlayStation Eye 
(4ch mic array) 
$8 (!!) 
USB cable, 
batteries… 
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Shopping list for one robot 
1 iRobot Create 2 
2 Playstation Eye 4ch Mic Array+Camera 
1 Jabra 410 Speaker 

1 Raspberry Pi 
1 Raspberry Pi Case 
1 Micro SD Card 
1 Wifi dongle 
1 USB-Micro USB Cable 

Raspberry Pi+Accessories Total 
1 Switching buck converter (OKI-78sr-5/1.5-W36-C) 

1 Vector PC Board (V2018-ND) 

2 Terminal blocks (A98334-ND, A98335-ND) 

Buck converter for 5V power Total 
6 D Cells + 2 battery cases 
1 3D printing order (~$5 if self-printing) 
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$200 
$16 
$88 

$35
$8

$16
$18
$3

$80 
$6
$6
$4

$12 
$12 
$30 

$438 



© MERL 

MITSUBISHI ELECTRIC RESEARCH LABORATORIES 

3D printing the parts 

2015 11 



© MERL 

MITSUBISHI ELECTRIC RESEARCH LABORATORIES 

Assembling 
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Et voila! 
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Meet Dot, Hot and Lot 

2015 14 

• https://youtu.be/cyTaDiVsPPM 
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Lot’s recording 
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Challenges 

• Alignment of all audio streams 
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Challenges 

• Alignment of all audio streams 
• Accounting for the loudspeaker channel 
• Ground truth location: SLAM w/ depth sensor → mm precision 
• Robot noise: could investigate reduction, but already limited 

and similar to HVAC noise at low speeds 
• Determine collection protocol: 

– Positions of robots in the room and with respect to each other 
– Allow movements during utterances or only between 
– Reproduce “head” movements in addition to “body” movements 
– Schedule timing of utterances to reproduce realistic speech overlap 

patterns 
– Suggestions? 
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Future plans 

• Finalize design and recording protocol 
• Record and release large cocktail party dataset 
• Release setup tutorial with CAD designs 
• Investigate use of MICbots for RIR recordings 

– Detailed sampling of source/mic locations within a room 
– see our paper for more details 

• Dataset of speech plus random moving sounds 
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Stay tuned: www.jonathanleroux.org 



© MERL 

MITSUBISHI ELECTRIC RESEARCH LABORATORIES 

Future plans 

• Finalize design and recording protocol 
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• Release setup tutorial with CAD designs 
• Investigate use of MICbots for RIR recordings 

– Detailed sampling of source/mic locations within a room 
– see our paper for more details 

• Dataset of speech plus random moving sounds 
 

• Try our methods on the data! <shameless plug> 
– Le Roux et al., “Deep NMF for speech separation” 

this afternoon at 15:50, AASP-L3.2, Mezzanine M2 
– Erdogan et al., “Phase-sensitive and recognition-boosted speech 

separation using deep recurrent neural networks”,  
Friday at 10:50, AASP-P10, Poster Area G 
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