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OHDUQLQJ� �WUDQVIHUULQJ�PRGHO�IURP�RQH�ODQJXDJH�WR�DQRWKHU��



MIT Media Lab



Wearable Computing Project

MIT Media Lab, mid-1990’s





Nomadic Radio: 
Speaking and 
Listening on the 
Run







Nomadic Radio in the Wild: Designing a Rugged Form Factor



Spatialized Audio: 
Simultaneous Listening 
& Message Scanning





Notification

Level

Message
Priority

Usage
Level

Conversation
Level

Jane leaves
meeting

Jane browsing
messages

Jane talks to
friend

Jane sips
coffee

Jane deactivates
email

Jane goes
to meeting

Jane activates
voice message

” meeting ..."
“ group msg”

” hi mom ..."
VoiceCue

1:15 PM 1:30 PM 2:00 PM

Contextual & Scalable Notifications with 
Ambient Awareness





Active UseGroup
message

Urgent
Message

Usage Level

Ambient
Noise

User
Speaking

Awareness Cues

Message
Priority

Auditory 
Awareness

Situational Awareness through Environmental Sounds





Experiences of 
Wearable 
Audio 
Computing

• Using distributed cognition to examine peripheral 
awareness vs. ambient auditory attention and speech rec. 
vs. conversational modes 

• Spatialized audio not as effective in noisy outdoor 
settings and audio classification became intractable in 
messy sound environments

• Synthetic speech not natural sounding and inability to 
respond to people via free-form speech recognition was 
frustrating

• Social norms of speaking and listening to oneself while 
walking around seemed odd and intrusive to others at 
the time

>> Fast-forward: 

• Siri, Google and Cortana on mobile phones today, but no 
adaptive models for auditory attention and awareness!

• Challenges of Privacy, Security and Social Etiquette 
remain.



$GYDQFHG�&RPSXWDWLRQDO�
6SHHFK�SURFHVVLQJ
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:DYHQHW�
$�JHQHUDWLYH�PRGHO�WUDLQHG�RQ�VSHHFK�VDPSOHV�

:DYH1HW�DXWRPDWLFDOO\�LQFRUSRUDWHV�
QDWXUDO�VRXQGLQJ�HOHPHQWV�OHIW�RXW�RI�HDUOLHU�
WH[W�WR�VSHHFK�V\VWHPV��VXFK�DV�OLS�VPDFNLQJ�
DQG�EUHDWKLQJ�SDWWHUQV�

([DPSOHV�

Ɣ KWWSV���GHHSPLQG�FRP�EORJ�DUWLFOH�ZDYHQH
W�JHQHUDWLYH�PRGHO�UDZ�DXGLR�

5HODWHG�PRGHOV�

Ɣ :DYH511
Ɣ 7DFRWURQ��

623,�5HVHDUFK�*URXS

https://deepmind.com/blog/article/wavenet-generative-model-raw-audio
https://deepmind.com/blog/article/wavenet-generative-model-raw-audio


''63
7LPEUH�WUDQVIHU�

8VHV�VLPSOH�LQWHUSUHWDEOH�'63�HOHPHQWV�WR�FUHDWH�FRPSOH[�UHDOLVWLF�VLJQDOV�E\�
SUHFLVHO\�FRQWUROOLQJ�WKHLU�PDQ\�SDUDPHWHUV�ZLWK�DQ�$11�

:KHUHDV�:DYH1HW�DQG�RWKHU�QHXUDO�DXGLR�V\QWKHVLV�PRGHOV�JHQHUDWH�
ZDYHIRUPV�RQH�VDPSOH�DW�D�WLPH��''63�SDVVHV�SDUDPHWHUV�WKURXJK�NQRZQ�
VRXQG�V\QWKHVLV�DOJRULWKPV�

([DPSOHV�

Ɣ KWWSV���VWRUDJH�JRRJOHDSLV�FRP�GGVS�LQGH[�KWPO�WLPEUHWUDQVIHU�
Ɣ KWWSV���VLWHV�UHVHDUFK�JRRJOH�WRQHWUDQVIHU�

7UDLQHG�IRU�9RLFH�7UDQVIHU�

Ɣ KWWSV���MXDQDORQVR�JLWKXE�LR�''63�VLQJLQJ�H[SHULPHQWV��GG���IE��
����������DFHG���EI�I�HDH���

%RQXV��

Ɣ 623,�''63�0DWHULDO��
KWWSV���JLWKXE�FRP�6RSL0ODE�'HHS/HDUQLQJ:LWK$XGLR�WUHH�PDVWHU��
�BGGVS
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https://storage.googleapis.com/ddsp/index.html#timbretransfer
https://sites.research.google/tonetransfer
https://juanalonso.github.io/DDSP-singing-experiments/#dd363fb5-8207-4408-aced-54bf3f7eae99
https://juanalonso.github.io/DDSP-singing-experiments/#dd363fb5-8207-4408-aced-54bf3f7eae99
https://github.com/SopiMlab/DeepLearningWithAudio/tree/master/02_ddsp
https://github.com/SopiMlab/DeepLearningWithAudio/tree/master/02_ddsp
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,PPLJUDWLRQ�UDWHV�
)LQODQG

+DWH�V\PEROV�DV�UDZ�
GDWD�ĺ�1RLVH�
VDPSOHV

*UDQXODU�V\QWKHVL]HU�
SDUDPHWHUV

'URQH�$0

'URQH�

0XVLF�
6FDOHV

8VHUV�RQOLQH� %/0�GHPRQVWUDWLRQV

3RHP

6RXQGVFDSH

([SHULHQFH

+DWH�ZRUG6HOHFW�
ODQJXDJH

3RHWU\�
GDWDVHWV

:DYHV�VDPSOHV

�)HWXV�KHDUWEHDW�
8VHU�

LQWHUDFWLRQ

KWWSV���SRHVDL�[\]��

https://poesai.xyz/

