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27th November 2017

Development for this project
has started with connecting
both sensors and actuators,
making sure that they work,
that | have the right
connections and circuits.

12V supply

KNl 13%

The ultrasound sensors normally require the

analog outputs on the Bela, however with
some tweaking and help from Giulio Moro
(Bela Forums, PhD researcher at Queen Mary U, London), | have
managed to get them connected to the digital outputs as | need the
analog outputs for the 8 solenoids. The solenoids followed the same
basic circuit as in the seminars, but multiplied by 8.
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At this point, the solenoids were working with a basic Pd patch.
However | was struggling with the sensors.

29th November 2017

After learning how to tweak the C++ in the example ultrasound sensor
render file, | managed to get input from the sensors into the Bela IDE.

void render(BelaContext *context, void *userData)

{

for(unsigned int n = @; n<context->digitalFrames;

0;

digitalWriteOnce(context, n, gTriggerDigitalOutChannel,
} else {

digitalWriteOnce(context, n, g
}
int pulseLength = pulseIn.hasPulsed(context, n);
float duration = 1le6 * pulselLength / context->digitalSampleRate;
static float distance = 0;
if(pulseLength >= gMinPulselLength){

static int count = 0;

distance = duration / gRescale;
libpd_float("UltrasoundDistance", distance);

if(count > 5000){
rt_printf("pulseLength: %d, distance: %fcm\n", pulseLength, distance);
count -= 5000;

}

++count;

" libpd_float("UltrasoundDistance”, distance); “ is what passes the
sensor data to the libpd part of Bela, and allows me to create a

[r UltrasoundDistance] object in PureData to receive the data. The
below screenshot shows the duplicated variables for both ultrasound
sensors.

PulseIn pulseln;
PulseIn pulseln2;
int gT

int gMi

float gR

unsigned int
unsigned int ¢
unsigned int ¢

unsigned int
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6th December 2017

Commenting on my work in PureData ‘ece ) _main.pd
proved to be an invaluable way to keep Left Sersor| Right Sensor|

||£ ULtrasourcDistarceI t Ultrasourc[)istarcczl ,loucTrgl
track of changes. The right screenshot [retro 107

[getay 25] 1 [Solenoid ON|
shows my starting patch. | quickly got 5°‘"°‘° orl

Output to Solero1as|

lost in my own code after implementing

changes without testing after each time

however. Below shows a screenshot of me trying to make sense of all
the changes that | had implemented in a short time. Each column was
previously part of an abstraction called _timing, that | scrapped and
tried to work out why the patch wasn’t working.

‘900 _main.pd
receive UltrasoundDistance2

‘ Conditional sorting (cm away from sensor)|

X
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d d d il
cac~109876543

After a break, | came back to the patch and
worked on it from the ground up. | drew
on paper the process, this helped me
visualise with more freedom the effect of
each process on the data passing through
it. It was through this process that | realised
that | was sending the solenoids too little
voltage (1V compared to the 2.4V | finally
decided on that resulted in the best
sound).
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Below shows the ground up approach that | took to remake the patch,
with comments at each change in process. At this stage, the patch was

working well with the Therephone.

[ ] [ ] + _main.pd
|
Right Sensor Data

r UltrasoundDistance
>= 5] [<= >=

Conditional Sortiry

Gates on on startup

loadbang

Gate On

Solenoid On Gate Output to Solenoid

i = lil o < /5 .. 4 @) 1
Delay Solenoid Of dac~ 10 987 654 3
B luy 62| B 1ay 50| di lay 50| d lay 50| d lay 50| di lay 50| di lny 50| d lny 50|
Delay Gate On
Simluate Sensor Data

s UltrasoundDistance

9th January 2018

[ ] [ ] 1 _main.pd

Left Sensor Data Right Sensor Data Sort  Scale

Version 10 r UltrasoundDista Jlbrasou ance|lpg bins|[pd scale]

Tempo Sensor Sl(Ei.tcr‘ Sensor Sl(
Gac~ 16 98765 &3] [list]

Simluate Sensor Data Output to Solenoid print
008l ninapd ~ Atthis stage in the development process, |

Data  Low High Dclay:

was pleased with the patch, so | decided to

Conditional Sorting

create an abstraction for the solenoid
Gote on columns shown in the 8th of January
screenshot. The simulated sensor data slider
| created helped in debugging this process

without having to load up the Bela IDE each

Solenoid On Gate Off

Delay Solenoid Off

Delay Gate On

Gy time | made a change.

off
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12th January 2018

Committed to the final design changes of the Therephone. | decided
on using Velcro to secure the solenoids to the central block, as it
means that you can change the position of them if you so wish. Also |
moved the ultrasound sensors onto the top of the breadboard, instead

of hanging them off the side where they were slightly more precarious.




