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Speech

"$100 to 1st place."
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"one hundred dollars to first place."
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speech synthesis
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Keyword Spotting

Voice Activity Detection

Audio Speech Recognition

Command Extraction
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audio command recognition
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Command Response LilyPond Sequence
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Motion: Three Phase motion

Move to the top of target Strike motion Retreat motion



Simulation

MarimbaBot Simulation Demo

University of Hamburg, TAMS
2023



https://docs.google.com/file/d/1VAzikEmhFajQtDB7iLeP2n_E56iJM3xZ/preview
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¢ Feedback
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Audio raw data
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Constant-Q transform

Music Onset Detection

2 sec time frame

white lines denote candidates
green lines denote the detected notes
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System overview
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Thank you for your attention !
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Command Examples

1. Firstly, say “Hi, marimbabot” to activate the speech recognition.
2. After you heard the beep, give the command as following examples:

Robot’s Action Command Examples
read the music sheet from white board “‘read the music sheet”
start to strike the keys of marimba “play the music sheet”
increase the playing speed “play faster (by 20 bpm)”
decrease the playing volume “play softer (by 2 steps)”
setup the speed “play in 60 bpm”

repeatedly play the same song “play in the loop”



Audio raw data

Speech !

Keyword Spotting

Voice Activity Detection

Audio Speech Recognition

Command Extraction

A4

Command




ASR: Whisper

Multitask training data (680k hours)

English transcription
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Is the Behavior field value ‘read'?

Yes

Receive LilyPond String from the vision module. Success? |

Behavior — \ T

Is the Behavior field value 'stop'?

Success? No

pondi l Is there an active LilyPond Sequence?

Ve{ \No Yes/ No
{ S v

Save LilyPond Sequence as active LilyPond generate P 'Notes ized.' I I 'No notes i l Is there an Action field value? ‘ IGenerate Response: 'No notes to play.' I
Yes,
Modify the LilyPond Sequence accordingly using the default value or Parameter value if given. Success? No

No/ \Ye
‘

I Generate response: "Unable to apply changes' I

Is the Behavior field value ‘play'?

Yes
l Is the Planning action ready? Is the Behavior field value 'preview'?
Yes No Yes/ \1
v
Send the active Hit sequence to the Planning action as a Goal. Success? ‘ I Generate response: 'Robot is already playing.'l Is the LilyPond Audio action ready? Isend P! 'C not
Yes, \No Y/ No
‘ Is the Action field value 'loop'? I Send response: The sequence could not be played." I Send the active LilyPond Sequence to the LilyPond Audio action as a Goal. Success? I Generate response: 'Preview is already playing]l

I Keep sending the active Hit Sequence as a Goal until stopped. I m l Is the Action field value ‘loop™? I Send response: The audio preview could not be piayeufl

Ye{s No
I Keep sending the active LilyPond Sequence as a Goal unil stopped. I m




Electronic Design

2S Lipo 7.4V

7.4V

GND

DC Step Down
LM2596

5V

Microcontroller
Raspberry Pi Pico W

JX Servo
CLS6336HV

GND

PWM Control




Firmware Protocol

Command

s <value>

<invalid_command>

Response
ok,

err_input_num,
err_input_range

p <value>

| <min_val>
<max_val>
<val_resolution>

err_cmd

Command
Description

Commands the
servo to move to
the value

Requests the
current target
value

Requests the
limits of the
device

Any command
other than the
listed ones

Response Description
Errors for invalid number formats or numbers

out of range of the safety limits or ok for
acknowledgement

Returns the current target value

Return the max and min value bounds and
the resolution of the value parameter (0-res)

Error code for and invalid / unknown
command



