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Sample HRTF sets

Include ability to choose
HRIR set in GUI

dSPACE boards may allow
for direct portability

Demo -

https://youtu.be/8tYuaz100-

8?t=33

Stuart Jackson

Person Primarily Responsible: Stuart Jackson

1D
1

11

ACTIVITY/TASK

DESCRIPTION

HRTF IMPROVEMENTS

Improve 3d
emulation in
elevation plane

Add new HRTF
methods to
current design

Portability
Ensure code can
be easily ported

to other
environments

Improve accuracy
in elevation plane
of HRTF
implementation

Synthesize
MATLAB code
based on
improvements
discovered in 1.1

The code may
have to be
remade in a new
environment /
language, ensure
it does not rely
heavily on
MATLAB specific
plugins

DELIVERABLE(S)

Working method
to accurately
simulate audio in
the elevation
plane

Woeorking MATLAB
code that can
generate accurate
sounds in both
azimuth and
elevation planes

Code that can be
easily transferred
between
environments,
ideally using as
few MATLAB
toolboxes as
possible

W ork Breakdown Structure 1 - HRTF Improvements

OTHER PEOPLE

Research help—
all

Ensure ability to
integrate with GUI

Requires
knowledge of
what hardware
will be used - Max



https://youtu.be/8tYuaz100-8?t=33

Updated WBS - Audio Processing

Person Primarily Responsible: Stuart Jackson

e Record input from
microphone, convolve
with HRTF, replay

e Add ability to select
different data set based
on GUI input

e Creation of separate
functions which fetch
HRIR data based on
Azimuth and Elevation

Stuart Jackson

D
1
1.1

ACTIVITY/TASK

DESCRIPTIONM

Audio Processing Improvements

Enable HRTF
filters in real time

Create ability to
pick HRIR sample

set

Integration
Ensure code is
written with later
integration with
GUI in mind

Implement filter
in real time upon
microphone input

Ensure that
sample set picked
in GUI is selected
and used for HRIR

set

Allow for
selection of
different
locations, as well
as different HRIR

sets

DELIVERABLE(S)

Working function
which records,
filters, and replays
audio

MATLAE code
that can select
between different
sets of data for
use in filtering

MATLAB code
that allows for
changes in
azimuth,
elevation, HRIR
data set

OTHER PEOPLE

MNone

Ensure ability to
integrate with GUI
— Anjun and

Ensure ability to
integrate with GUI
and




W ork Breakdown Structure - GUI

e Users select
desired direction

e Pass coordinates
to HRTF

Hangdi Hu

Task
Build a PC based
GuUl
Build a standalone

G

Improve the GUI

Connect with code

Oor program

Interactive

Description

Build a Gul in
MATLAB that has no
connection of

program

Improve and test

When Stuart finishes

his HTRF, 1 will edit

code to let GUI

connect with program

Make program run

the users’ Input data

Test the GUI, at the
same time test the

HTRF

Deliverables

Fundamental buttons
on the Interface
coordinates, wvolume,
run function

Can let wusers input
three dimensional

coordinat xy.2)

This part can’t de
individually and needs
to test in 1.2.3 to see
whether it works well
When inputting
coordinates, these
data can be seen from
the variables window
in MATLAB

The data equals to
input coordinates

Can hear the paositional
sound

Change the location,
can feel that the
direction of sound
changes

The volume of sound

Other People

Need code to
be completed
by Stuart
Jackson

Help from |

Anjun Zhang

Testing help

from
Stuart Jackson,
Anjun Zhang,

and Max Jones




W ork Breakdown Structure — Integration

Integration of the HRTF
database and MATLAB GUI.

e Translate MATLAB language

Into hardware language and
iIntegrate translated language
Into hardware.

Anjun Zhang

D

Activity / Task

Integration (step 1)

Integration of GUI
and HRTF database

Integration

Sumnulation and Test

Integration (step 2)

Integration

Person Primarily Respoasible: Anjun Zhang

Description

Afler we have a moe-looking
GUT and a functional HRTF
database, we need integrate
those together i 10 o user
friendly and functional
MATLAB based application

Actual work to § ate GUI
and HRTF database

Build up the application and

run test

Stretch goal. We need put our

app nto a standalone device

Translate MATLAB language

o hardware language

Integrate translated language
Lt tware like VHDL

(haven't deiced vet)

1L.GUT
2.HRTF databasc
3. MATLAB application

| Test data
2. Stmulation result

3. Applcation

. MATLARB application

s of work to
2. Translated bardware 1d
uald use
lar 3
some help from

3. Hardware standby

team

| Hardware working with
posaional sound
2 Working with dufferent
sdsct

ith dafferemt

urce



Work Breakdown Structure - Hardware Implementation

e Choices of using a
DSpace board or not.

e Simulink coder or ot s e orsFoGa?
Matlab coder to
translate MATLAB code
to C for simple
translation to hardware.

Maximillian Jones



Review

e New focus on implementing our HRTF model in real time

e Must have the ability to integrate GUI with this real time audio
processing, without a large delay

e Implement ability to choose between subjects, so that listener can pick
whichever most closely matches them

e Once software implementation is complete, move forward in porting
solution to hardware

Stuart Jackson



