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It‘sm, Really!

() Microphone: Every notebook has onel!
Q Speech Recognition Software (SR): Included in Windows since 2007!

() Voice Command Execution: Available in every SR software!

The requirements:

e




Let Me Just Show You How |[IsKy\Alt is

scrubadub1. Windows Vista Speech Recognition

Tested - Perl Scripting, YouTube, 2007

whois emily

= Software Engineer
= (itHub: @2shea

/ = Twitter: @yomilly
CO = | write code for Fastly

strange

Sept 13-14,2019

thestrangeloop.com

Emily Shea. Voice Driven Development: Who
needs a keyboard anyway?, Strange Loop (2019)

Idea to use this video blatantly stolen from: Emily Shea. Voice Driven
Development: Who needs a keyboard anyway?, Strange Loop, 2019
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How [Xel\Alt is

¢ whois emily
L
h Emily’s Talk!
Y = GitHub: @2shea
= Twitter: @yomilly
CO = | write code for Fastly
strange

Sept 13-14,2019

thestrangeloop.com

Emily Shea. Voice Driven Development: Who
needs a keyboard anyway?, Strange Loop (2019)

Idea to use this video blatantly stolen from: Emily Shea. Voice Driven
Development: Who needs a keyboard anyway?, Strange Loop, 2019
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Where's the[®Tel{[=]gle[) ?
ONE DOES NOT SIMPLY

s |

TALK TO A COMPUTER



‘ ?
W o @ Where's the[®glelIElgle[5]"

o Automatic Speech Recognition (ASR): optimized for natural languages

1. Signal processing extracts features from audio recording
2. Acoustic model recognizes phonemes
3. Language model finds a matching sequence of words:

A Default: Every utterance is interpreted as (spoken) text

(Commands only through special keywords) Talon, Drc:gonfD

Q Voice Coding: optimized for actions & programming languages

A Default: Everything is interpreted as a command

(Natural language through special keywords, e.g. say < utterance >)



Handsfree Coding: How ItlXedilel\Al 0Oks

11010 InteqgerkRef(”) o RS b b
0tol! Integerief( ! + . 95 183

Otobl Inteqgerkel( s 9, 60)

010100 IntegerRef( , 0, 100)

0101000 IntegerkRef( .0, 1000)
0103000 IntegeriRef("0 . 0, 3000)

def 1(s, pause«0.00001, **kws):

return Text(s, pausespause, **kws)

del K(*aras, **kws):

return Key(*args, **hws)

claoss UdpRunner(ActionBase):
command

def intt ( . command):
(ActionBase, ).
Command command

st command

def  _execute( doto)

send_vio_udpi command % data)
closs  _macsCommandRunnerCActionase):
¢ ommand

narqg

Mark set

Using Dragonfly!

Tavis Rudd. Using Python to Code by Voice,
PyCon US (2013)



https://www.youtube.com/watch?v=8SkdfdXWYaI

: What This Talk is Going to Cover

My Personal Background Demo & Usage Examples

As data engineer & scientist, | Handsfree coding is awesome

use handsfree coding every day. and can be useful for everyone!

Setup & Best Practices How to Get Started

No-cost base setup with optional Videos, blogs, articles, support &

upgrades (e.g. for eye tracking). community — engage now!



My Job is

W cience!



| Am MLIE
I'm a data guy, not an
ASR or HCI expert!

Wolfram Wingerath
Data Science

Research:
AStream Processing +

AReal-Time Databases
ANoSQL & Cloud Systems
A..

Carl von Ossietzkyw

Universitat
Oldenburg

Practice:
Web Caching A
Big Data Analytics A

Anger Management A
. A
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Basic Voice[ele]alde]

0 Symbols, Modifiers & Navigation:  wrotyousoy What you get

o Numbers, brackets, etc.: one space air bat shift one A 1 'Hab!

Q0 Spelling through a phonetic alphabet:
o NATO alphabet: alphabravo  charlie  delta echo A abcde
o Optimized alphabet: air bat cam drum each A abcde

0 Command Management for efficiency, e.g.:

__________________________________________

1)type:  2)movecursor:  3)dictate:
0 & hi

Q On-the-fly grammar prototyping through Python live reloading!







andsfree

0 Context-dependent behavior, for example:
o C#: funky test funk A private void testFunk ()
o JavaScript: funky test funk A function testFunk ()
0 Intuitive IDE shortcuts such as
0 "run code" instead of <shift -f10>
o "find wusage" insteadof <ctrl -alt -f7>

o Powerful templates, e.g.:
action( user.code_state |if ):

insert("if () {}")
key(left enter up end left left left)



Handsfree Coding:

impont React g§znom 'react';
impont styled gznom 'styled-components';

impont Icon §7om '@components/Icon’;

function IconButton({
netunn (
<Wrapper>
<Icon icon:{iiﬁﬂb />
fchildren}
</Wrapper>

const Wrapper

background-color:

font-size: 2rem;

Josh W. Comeau. Hands-free Coding,
Josh W. Comeau’s Blog (2020)
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Handsfree Coding: Talon +

Q Available on GitHub: github.com/cursorless-dev/

0 VSCode extension
0 Spoken language for structural code editing
o Decorates every token on screen with a mark
o tokens can be selected via combination of mark and scope

o0 actions operate on the specified tokens

o Example: bring call vest

action scope mark

(copy the function call with the marked , v to where my cursor is)
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Handsfree Coding: Talon +[e{¥]g{e]g[=13

%OO

makeEven(foo, true + 1):

makeEVen(
%21==10) {
c ?2h

—

maRequnT?ooT true ¥

S (moving code around )

'

numbers = {
?foneiji v,

(Tthreel):
four: U
five:
([sixD):
seven:
eiéht:

{};

Pokey Rule. Old Cursorless
Tutorial, YouTube (2021)
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Handsfree Coding: Talon +[e{¥]g{e]g[=13

foo = é;
makeEven(foo, true + 1);
: - - N : - - > .
makeEven( : s false) {
it Tnum % 2 1== @) T
t T ? hello +

(swapping arguments )

Pokey Rule. Old Cursorless
Tutorial, YouTube (2021)
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Handsfree Coding: Talon +[e{¥]g{e]g[=13

hello:world( s §i£):

= false) {
9%e2 1==Ug)E
C ? hello

(selecting semantic entities )

one: "o
t@o:
three: "%
four: "fo
five:

six: "six"

seven:
eight:

Pokey Rule. Old Cursorless
Tutorial, YouTube (2021)
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Handsfree

imi I imi i i g vithium
© Vimium browser extension: vimium.github.io/ Soogle

E SE
Q Ale [E News [J

Example navigation without keyboard:

Ungeféhr 87.000 Ergebnis

1. Show clickable links by pressing the f key

gaogle.com » vimiu

2. Press sj keys to click on Vimium link heHacker.

control in the spirit of Vim.

© Natively compatible with tools like Talon
o Simplify shortcuts with easy-to-remember utterances

o Optional: eye tracking + noise control to select links with your gaze

© Rango browser extension for Talon: github.com/david-tejada/rango
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Handsfree Browsing:A4laa11as

fjo gle fion Voice X S

E AE SE F AF SF
1 Alle [ Videos ) E3 News &) Bilder i Mehr Einstellungen G

suchfilter

fahr 16.500.000 Ergebnisse (0,46 Sekunden

SG yvoice.com H SHse Seite (bersetzen

Talon Voice
for Windows (portable zip) - « Changelog * Documentation « License Agreement. Powerful hands-
free input, Voice Control. talk to your computer. Noise Control

J lon - Adiearch - Sdangelog

K ow joshwcomeau.com » blog s h... AL SKse Seite Gbersetzen

Coding with voice dictation using Talon Voice - Josh Comeau
)9.12.202 | currently use Talon Voice, a tool built specifically to help software developers

work without using their hands, Talon has a free public version,

Lon.wiki » getting_started ALSLse Seite Gbersetzen
Getting Started | Talon Wiki

Talon uses a speech recognition engine that translates voice audio to text. There are multiple
options for speech engines, and you will need to choose one
Mblic vs. Beta vs. Legacy - SM figuration - P sting out the basics - 8P ic Usage

AS b.com » talonvoice  8§Wise Seite ibersetzen
Talon - GitHub

Talon. Next-generation voice control and alternate input. https://talonvoice.com

] Videos

sw 1 eT: rrer 1 3
R Talan \/nica Cantral: hacise Open link in current tab



Handsfree Browsing:[€levL-Jole43

WV 1 Utter Command: Why | Rewr X

€ s C ® © A& hitpsy/handsfreecoding.org/2018/09/04/utter-command-why-i-rewrote-my-entire-gramma B -9 vy 9D IN % 0 - d]" [+ =)

Y @ Hands-Free Coding ,# Customize <2 B 1 < New £ EditPost oo lddeth s Purge SG Cache B Howdy, James [l Q

Hands-Free Coding WELCOME! POSTS ABOUT HANDSFREECODING.ORG Q

s guide to ditchin

SUBSCRIBE VIA EMAIL

UTTER COMMAND: WHY | REWROTE MY
ENTIRE GRAMMAR

R4,2018 & JAMES %87COMMENTS & EDIT

RECENT POSTS

New getting started guide

Enhanced text manipulation

using accessibility APIs helpful integrations) ?ut embarrassingly, until recently, | hadn’t put much thought into the User
Utter Command: Why | Experience. This all changed after | received an email from Kim Patch, the author of Utter
Rewrote My Entire Grammar Command, a set of extensions to Dragon that has been around for decades.

Dragon 15 now works with

NatLink and Dragonfly Kim offered to talk over the phone, and we ended up chatting for over an hour. Kim was full of in

M':Z'"“ DaepSpeeci: inital sightful observations how to design grammars. | quickly realized that my own grammars were a
Release!

mess: a mishmash of scraps | picked up from Tavis Rudd’s video, commands | found in GitHub
repositories, and plenty of stuff | had made up on my own. This mess was costing me in multiple
RECENT COMMENTS i K
ways. Adding a command to my grammar was always an ordeal, because | had to come up with

Jam 1 Getting Started with some unique identifier (frequently a non-English word), check to make sure it didn’t conflict with
Eye Tracking anything, and then do my best to remember that word or phrase. In practice, this often meant
recognition errors, or pauses as | tried to remember what | had used for my commands. All this

discouraged me from adding more commands.

Eddh Getting Started with
Eye Tracking

James on Getting Started with
Eye Tracking
James on Getting Started with Kim's work showed that there is a Better Way. I'm happy to say that she’s done a phenomenal job

Eye Tracking writing her ideas down, too, so you don't have to all go find Kim’s phone number. | encourage you

Eddy on Getting Started with to explore her website, but make sure you don't miss Human-Machine Grammar - The Rules.
Eye Tracking "

i Available for

Welcome!

wer biggest ideas — although it's also very helpful to see exactly how she
s and. In her own words:

Dictating Code

puss. Drcagonfly aswell )

Getting Started with Eye ma should be wordaed.

as Talon! :

E James Stout, Gaze OCR: Talon support and 10 James Stout. Say what you see: Efficient Ul interaction with
new features!, Hands-Free Coding Blog (2022) OCR and gaze tracking, Hands-Free Coding Blog (2020)
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Snappy Noise Control With

Q Available on GitHub: github.com/chaosparrot/parrot.py
Q Noise-controlled actions with latency <560ms
Q0 Workflow

(1) Record sounds

(2) Train model for recognition

(3) Map sounds to actions

Q Compatible (and recommended in combination with) with other tooling:
o Often used with Project IRIS (eye tracking) Custom noises f‘D

your Talon gramm
o Can be used to produce Talon-compatible models



https://github.com/chaosparrot/parrot.py

Handsfree Gaming:MRecognition

BEST, 0031,02
LAST, 000000
CURRENT. 00.17.24
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Cian Dowd. Speed Runners Hands-Free,
YouTube (2021)
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AW e[« gle) & Noise Recognition

Q Calibration for adjusting your eye tracker to your current position

0 Noises for actions (e.qg. clicking & right-clicking):

o Extremely low latency (<50ms) qithub.com/choosparrot/pc:rro@

o Talon currently supports * pop* & *hiss*

0 Custom noise models available via Parrot
o Different Modes for convenience:
o Zoom: (1) *pop* for zooming, (2) * pop* for clicking
o Head tracking: eye gaze (jumps) + head movement (adjustment)

Q Debug mode & camera overlay


https://github.com/chaosparrot/parrot.py

Handsfreem: Head + Eye Tracking

B
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T — iz /N II‘!I_



Handsfree Gaming:Tracking
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ParrotPy. Handsfree Starcraft 2 -
Diamond Zerg vs Terran, YouTube (2020)
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Handsfree Gaming:MActions

O 00:19.20




Handsfree [lullie): Eyes + Face + Voice/Noise

wolle.science/twitch
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Popular Handsfree CodingRideled &1: Overview

Input . . .
P iIPhone/iPad/Mac Eye Tracker Microphone
(Hardware)
Speech ‘%%
to-Text Zy, Conformer aon
0?96
0(\400@
v gé/.’éj%
Magic KinesicMouse Live Iris / “,
\ 4
Scripting <custom FAH"> Parrot |
Framework K
v \ v
Custom .
<noise model> <grammar >
Commands

2 This overview was inspired by:

“Facial Action Handlin
9 https://dictation-toolbox.github.io/dictation-toolbox.org/ (accessed: January 4, 2021)

Please note that this overview is NOT complete : On every level, there are MANY other options'!
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Upgrades
Add-Ons




Supplementary|Ie[t]elgp=la}s

Q0 High-quality (1) microphone: Get one now!

o A wired (or good Bluetooth!) headset
o Steno-mask: For noisy places & special looks DPA 4188
0 XLR mic for maximum accuracy Sennheiser MB Pro 1/2

A +sender/receiver for max. convenience

Q Foot pedal for push-to-talk

Q Eye tracker: Tobii 4C & 5 supported by Talon Sennheiser EW 112P G4 E-Band

0 Multi-monitor support coming (?)




Multi-ComputerplEidi]e
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Pitfalls

Challenges



RecognitionXdl{elAISSUES

Q Microphone determines accuracy!

0 Build quality: built-in < gaming headset < stage mic

0 Positioning: consistent, close to your mouth, away from all noise

o Mixed bag: Noise canceling via hardware or software (e.g. RTX Voice)
Q Environment: Minimize noise for you and annoyance for others!

o Suspend ASR / mute mic accordingly (e.g. via push-to-talk pedal)
Q@ Homophones should be avoided, e.g. through:

o Grammar optimization to avoid ambiguity

o Clear pronunciation



Potential [dg\Z[9"dIssues

Q Watch Your Tongue: Passwords & confidential info may be leaked ...
o ...through plain acoustics (beware eavesdroppers!)
0 ...as they are stored your command history!
o ...toinvolved third parties (e.g. with Web Speech)
Q Watch Your Transmitter: Wireless solutions are often not encrypted!
Q Watch Your Eyes: Your eye movement may give away a lot

A perhaps avoid continuous eye tracking ;-)

<insert eye tracking challenge -




