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I’m Monsuru!
I am an Assistant Professor

 at Navajo Technical University



I’m Brian!
I am a Robotics PhD Candidate and 
teach AI/ML at Harvard University.



● Ask questions
○ Use the Zoom chat

○ Raise your hand

○ Interrupt us!

● Cameras & Microphone

○ Camera on if you’d like

○ Mic muted unless 

speaking

Using Zoom





home base for all information!

tinymlx.org/CRESTLEX3/

Our website!



Workshop Agenda

Morning Session (9–11am) Afternoon Session (12pm–2pm)

The Future of AI (with Laurence)

How ML Works? (with Dhilan)

ML in the Navajo Nation (with NTU)

Responsible AI (with Susan)

Experimenting with AI (with Dhilan)

Exploring ML (with Jenny)

Build it!  Your own app (with Jenny)

What’s Next? What’s Next?

(with guest student panel) (with instructors)
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A quick recap!





Experimenting 
with AI

with Dhilan

Harvard



How ML 
works?

with Dhilan

Harvard



to your tiny devices!

deploy



Review what 
we’ve learned

Machine learning provides a computer with data, 
rather than explicit instructions. Using these data, 

the computer learns to recognize patterns and 
becomes able to execute tasks on its own.



ML RULES

Training the 
machine

LABELS

WE PROVIDE

INPUTS



Good Data is Necessary for Accuracy

What problem are you 
trying to solve?

● Your data must contain useful features
● Can a human (expert) distinguish 

between examples of each class?
● How will you measure performance?



Good Data is Necessary for Accuracy

What problem are you 
trying to solve?

● Your data must contain useful features
● Can a human (expert) distinguish 

between examples of each class?
● How will you measure performance?

Both quantity and quality 
will influence your 
model’s performance

● Wide variety of training examples
● Correct labels (answers)
● Good Balance (e.g., dog, cat, random)





Flowcharts? Masks?



Gender

Potential Bias in Speech Recognition

So
ur

ce
s 

of
 B

ia
s

Gender Age
Group Accent Dialect



why? how can we fix them?

datasets are imperfect

what’s missing?



People
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● Speech commands for the 

whole planet?



● Speech commands for the 

whole planet?

● For more than just voice 

assistants



Crowdsourcing 
to the rescue!



Common Voice
https://commonvoice.mozilla.org
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Common Voice

● Crowdsourcing platform

● Over 50,000 volunteers
● 54 different languages
● Goal: speech recognition for 

all languages on the planet



● Valid 
○ At least 2 people listen to them, and 

the majority of those listeners say the 

audio matches the text

File Structure
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● Valid
○ At least 2 people listen to them, and 

the majority of those listeners say the 

audio matches the text

● Invalid
○ At least 2 listeners, and the majority 

say the audio does not match the clip

● Other 
○ All other clips, i.e., fewer than 2 votes, 

or those that have equal valid and 

invalid votes, are labelled “other”

File Structure



● Permissive license

Interesting 
Attributes



● Permissive license

● Many contributors

Interesting 
Attributes



● Permissive license

● Many contributors

● Comes with metadata

Interesting 
Attributes



Common Voice



A speech commands-style 
dataset for 18 languages

Single Word
Target Segment

● “Yes” // “no” 

● “hey” & “Firefox” 

● digits 0-9



● Common Voice
○ Permissive license

○ Minority languages

Speech Recognition 
Diversity and Reach
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● Common Voice
○ Permissive license

○ Minority languages

● Ease-of-use, wide reach
○ Browser-based

○ Community can add 

new languages

● You can contribute!

Speech Recognition 
Diversity and Reach



Common Voice
https://commonvoice.mozilla.org



How can you use ML 
in your community!

ML in the Navajo Nation

today!


