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T H I S  S L I D E  I S  H E R E  

T O  R E M I N D  W E N D Y   

T O  S T A R T  Z O O M  R E C O R D I N G  

A N D  T R A N S C R I P T I O N



L A B  S T A R  N O M I N A T I O N S ?





H I S T O R Y  O F  W I Z A R D I N G



W I Z A R D  O F  O Z  I N  N A T U R A L  
L A N G U A G E  I N T E R F A C E S ,  
J . F .  K E L L E Y  ( 1 9 8 3 )



A P P L E  K N O W L E D G E  N A V I G A T O R  
( 1 9 8 7 )



W I Z A R D I N G  T O  B O O T S T R A P  

I N T E R A C T I O N S



Interaction Engine 
Microcontroller+Microproccesor!!! 

The Interaction Engine is a framework for prototyping  
web-connected hardware.  

We use a set of widely supported tools to create a system to 
help interaction designers quickly realize new, multimodal 
interactive experiences. 

server.py



Developing & Designing Interactive Devices

WIZARD INTERFACE CENTRAL DATA SERVER

VIDEO CLIENT

CAR 

LAPTOP

CAR SUBSYSTEM

Putting designers in-the-loop
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Nikolas Martelaro and Wendy Ju. 2017. WoZ Way: Enabling Real-time Remote 
Interaction Prototyping & Observation in On-road Vehicles. CSCW ’17. ACM, New 
York, NY, USA, 169-182

F R O M  N I K ’ S  G U E S T  L E C T U R E :



Developing & Designing Interactive Devices

Designer Person
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F R O M  N I K ’ S  G U E S T  L E C T U R E :

Device



Developing & Designing Interactive Devices

Designer Person
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Device

Tinkerbell 



S P E E C H  S Y N T H E S I S



B E L L  L A B S ,  H O M E R  D U D L E Y ,  
V O D E R  ( 1 9 3 9 )

MonoThyratoron: https://www.youtube.com/watch?v=5hyI_dM5cGo



T E X A S  I N S T R U M E N T S   
S P E A K  &  S P E L L  ( 1 9 7 8 )

Johnsebay: https://www.youtube.com/watch?v=UwWaeEyhPP0



T E X A S  I N S T R U M E N T S   
S P E A K  &  S P E L L  ( 1 9 7 8 )

• Used the Texas Instruments TMC0280 linear predictive 
coding speech synthesizer IC (integrated circuit) 

• First synthesized speech in educational toy (not taped or 
recorded) 

• Phonemes for spoken words were stored on ROM (read 
only memory) 



T E X A S  I N S T R U M E N T S   
S P E A K  &  S P E L L  ( 1 9 7 8 )

http://hackeducation.com/2015/01/13/speak-and-spell



Integrated Circuits Manufacturing
Similar to Silkscreening



Integrated Circuits Manufacturing
Photolithography

Photolithography 
Wikipedia 



Integrated Circuit Packaging
Where does the silicon go?

The guts of an integrated circuit 
https://learn.sparkfun.com/tutorials/

integrated-circuits/all

IC packaging, Wikipedia



Integrated Circuit Packaging
Where does the silicon go?

https://learn.sparkfun.com/tutorials/
integrated-circuits/all



Integrated Circuit Packaging
Polarity, Pin numbering

https://learn.sparkfun.com/tutorials/
integrated-circuits/all



C H R Y S L E R  E L E C T R O N I C  V O I C E  
A L E R T  1 9 8 3 - 8 8

TBL: https://www.youtube.com/watch?v=OBFdvJwl8T8



C H R Y S L E R  E L E C T R O N I C  V O I C E  
A L E R T  1 9 8 3 - 8 8

• Also used the Texas Instruments LPC speech chips



C H R Y S L E R  E L E C T R O N I C  V O I C E  
A L E R T  1 9 8 3 - 8 8

• Also used the Texas Instruments LPC speech chips

https://hackaday.com/2016/01/20/saving-old-voices-by-dumping-roms/



T E X T  T O  S P E E C H



T Y P I C A L  T T S  D A T A  F L O W

https://en.wikipedia.org/wiki/Speech_synthesis



T T S  T I M E L I N E

https://www.amazon.science/latest-news/advances-in-text-to-speech-technologies-help-computers-
find-their-voice



T T S  O N  R A S P B E R R Y  P I

• Cepstral TTS- works offline, voice quality higher quality 
than open-source solutions, they charge licensing fee for 
commercial applications https://www.cepstral.com/en/
raspberrypi 

• Festival TTS- works offline, Good robot-y voice 

• Espeak- works offline, Alien-y voice 

• Google TTS- sounds awesome, depends on Google 
servers 

• Pico TTS: Android TTS Engine



S P E E C H  R E C O G N I T I O N



T I G E R  E L E C T R O N I C S   
F U R B Y  ( 1 9 9 8 )

https://
www.instructables.com/Hack-

Your-Furby-into-Zombie-Furby/



S P E E C H  R E C O G N I T I O N

• Speech recognition is harder than speech synthesis because the 
speech is human initiated rather than machine initiated—the problem 
space can be un-bounded. 

• Modern recognition on consumer-grade computers dates to the 
1990s (Dragon Dictate, Voice Recognition Call Processing) 

• Until recently, systems could recognize one person very well over a 
large vocabulary, or everyone well over a small vocabulary 
(speaker independence) 

• Specialized speech corpuses can improve general untrained 
recognition in specific contexts 

• Current technology works as well as human transcribers on high 
powered computers



S P E E C H  R E C O G N I T I O N  O N  P I

• Speech recognition on Pi works well over fixed 
vocabularies 

• (Ilan to demo Vosk)



D A T A  I S  I M P O R T A N T  T O  

I N T E R A C T I O N  D E S I G N



Rich Sutton’s 
The Bi t ter  Lesson

Made into a slide deck,  
and with post-reflections by Wendy Ju 

David Goedicke and Wendy Ju



Based on
• http://www.incompleteideas.net/IncIdeas/

BitterLesson.html



Based on
• http://www.incompleteideas.net/IncIdeas/

BitterLesson.html



The biggest lesson that can be read from 70 
years of AI research is that general methods 
that leverage computation are ultimately the 

most effective, and by a large margin. 



Moore’s Law, predicted

Moore, Gordon E. (1965). "Cramming 
more components onto integrated 
circuits" (PDF). Electronics Magazine. p. 4. 
Retrieved 2006-11-11.



https://en.wikipedia.org/wiki/Moore%27s_law

Moore’s Law, Actual ized



https://rarehistoricalphotos.com/kasparov-deep-blue-1997/

Computer Chess



https://www.netflix.com/title/80190844

Alpha Go



https://medium.com/@ageitgey/machine-learning-is-fun-part-6-how-to-do-speech-recognition-
with-deep-learning-28293c162f7a

Speech Recogni t ion



https://towardsdatascience.com/image-classifier-cats-vs-dogs-with-convolutional-neural-
networks-cnns-and-google-colabs-4e9af21ae7a8

Computer V is ion



The bitter lesson is that:  
1. AI researchers have often tried to build knowledge 

into their agents,  
2. this always helps in the short term, and is personally 

satisfying to the researcher, but  
3. in the long run it plateaus and even inhibits further 

progress, and  
4. breakthrough progress eventually arrives by an 

opposing approach based on scaling computation 
by search and learning. 



One thing that should be learned from the 
bitter lesson is the great power of general 
purpose methods, of methods that 
continue to scale with increased 
computation even as the available 
computation becomes very great. The two 
methods that seem to scale arbitrarily 
in this way are search and learning. 



One thing that is overlooked by Sutton’s essay is that the 
key knowledge is captured by the data, and the people 
evaluating the success of the algorithms.  

The work that goes into labelling data, or forming clusters, 
is in fact a human-intelligence task. 

The evaluation of people is another and very important 
binary classification that determines the stopping function.

Wendy’s thoughts



Stephen Yang, Brian Mok, David Sirkin, Hillary Page Ive, Rohan 
Maheshwari, Kerstin Fischer, Wendy Ju. Experiences Developing 
Socially Acceptable Interactions for a Robotic Trash Barrel. In RO-
MAN 2015. August 31-September 3, 2015. Kobe, Japan.



Elicited Response

Biosignals

In-cabin + road video

Automotive Data

Is Now a Good Time?
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Driving Route
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Freeway

Expressway Suburban

Urban

Campus

 25.8 km (16 mi) 



Dataset development with TRI
63 drivers 

59 hours of video 

2734 responses 

Overall response rate: 
    78%  yes 
    20%  no 
    2%    no answer 

51



Challenging Moments

52

Freeway entrance/exit, 
challenging turns, urban 
driving

Being off route was one of 
the stronger predictors of 
NO responses





D A T A S E T S  F O R  I N T E R A C T I O N



lab 3: chatterboxes 

Part 1 will be up on Tuesday afternoon: You will be trying out 
TTS and STT code. 

No deliverables for 3/15 aside from setting up Github for the 
lab. 

You will make some talking device, people’s responses, and 
think about what kind of data you would gather by 
Wizarding. 



T H A N K S

 Wendy Ju  
wendyju@cornell.edu 

Information Science 

My book, The Design of Implicit Interactions, is now available  
from Morgan & Claypool online and on Amazon.com. 


