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Abstract

Media art that has more splendid, sensational, and
spectacle form in comparison to the current contemporary
art form seeks for more direct interaction between the art
piece and the audience. The direct interaction is one of
the key differnces and distinctions of media art. Realizing
this interaction is followed by careful researches and
undergoing trial and error. In media art technology base
should not only considered as a tool of realizing idea,
but is more as a common ground where art and
technology is converged in one. New esthetics is also
required after this new form of art. This thesis is a case
study of my work SoniColumn which has been featured
in a lot of international museums and galleries including
Bitftorms Gallery, WIRED NextFest New York, Chelsea
Museum New York, Gwangju Design Bienalle, Taipei
Museum of Contemporary Art, Direct Digital Festival Italy,
LEXUS Hybrid Art Moscow, and Incheon Digital Art
Festival. The SoniColumn has shown three stage of
evolution and through these evolutions emphasize the
importance of technology development including the
physical hardware planning, elavorate electronic system
design, and the logical computer programming.

Keyword
Media art, Interaction, Technology
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5.1. Touch, Light, & Sound
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5.2. Object Oriented System: Chip to Chip

Communication

SoniColumnPJ AAFA = o /\]g\_Eé]_g. AR A

%0, rﬁ ro
fu
v
—_
)
N
K
=
1o
\
g
E
o
1rn
m}m
v
o
re
offt
L)

s 7#7“-’4 =dol2 AEE7} 6709 HAMAE,
147} 470e) §H 225 7HAA e dE)
] AlzHlelth WE ol viAH
ol HEZ A dHstd Hh 36719

EEYEdAE BF 22 ¥EE 49
EH gEel wet wFols AAZ e
o} Akt o3 WMol d¥S AA viiH
&

£
g Kom

g
_m_
ﬁL[‘—“

_olﬂl
111

I
=
1>

Of
bt

m > K
=)
[~

]

2+ 80pin PIC 18F84100.2 AA3}H . 80
fre 3671 Sl BEdA AR
weE BEsE W & UA 7] Aotk &
AEZYZE 40pin 18F4410S AHS-3Th 24
o] B1%3 P =(touching field) Y&S 27 uo} g
a A 8laL, 7 £dlo]B PCBoll= Hlo]A A
(daisy chain) ®2o2 AdAHA HE IS P
Z1eth FEA] ool SR Ak dEZdHolE
AAsey. Z2a o2 BASICE A4
3t AU Z  PicBasic Prog AFE-3}Th

X

]_

/\]-_9_6‘]- o]

2oE A N

29,

L:_
==
—=
7]
al
oly

= %
o o

=

—_

My N o o

’Aliases: The 4410 to 8410 Bus Signals
MDSYNC var PORTG.3

MCLK var PORTG4 ’ (oppo of 4410’s side)
TRMT var TXSTA21 ‘Midi xmt buffer empty

"variables definition
‘the Rows (0-31), MUXed notes of a slat
“the Columns (0-39), aka the slat number

clkent var byte
slatent var byte
prevslatent var byte ’ used to det/measure rotation
encoder var word ‘raw encoder 0-255

encoder0 var encoder.byte) ‘the lower byte of encoder
nonrotcnt Var word

miditime var byte[24] ’stores the start time during touchloop
midion var bit[24] ’stores on/off state for notes,
x var byte "Utility variables
m var byte

w var word

b var bit

"General configuration

ADCONO = 0 "Turn off A/D

ADCON1 = $0F ~ 'Make all inputs non-analog (ports D,E)
INTCON = 0 ’Global Disable all ints

CCPICON = 0  “Enable PortG (for MIDI) by Disabling CCP
CCP2CON = 0

CCP3CON = 0

sspconl.5 = 0 'Disable HW SPI (makes PortC available)

CMCON = %00000111 'Disable comparators to allow PortF for 1/O
TXSTA2 = %00100000 ‘enable xmt, async, 8-bit data, brgh low speed
RCSTA2 = %10000000
SPBRG2 = 1

enable ausart, disable rcvr
’31,250 baud

"Port configuration:

TRISB = 0

TRISC = $FF “Encoder in

TRISD = $FF 'The 40 Slat Data lines

TRISE = $FF
TRISF = $FF
TRISH = $FF
TRIS] = $FF *

TRISG = %11100101 'G1: MIDI serial out, G3&4: Bus Ctrl out

[E1] H= ME 2E

ntaE HEEH Y A =+ [H1M[#5]9 2ok

[}1]= A4~ (variable)}  HFZ < 1I/0
(input/output) A®, 23 wi-9- T3 IXZH 01

=2 w9 (physical address mappmg) 2
o] wpAEt GAe] o] 2771 “Lfi 1§1— 773
ARt A=9] Sl %
= Qb ofm] FE3 A

[3£2]9] WA F HS main loop COE
touchloop?} playloop F 7FAE FH3 & T
et touchloopoll A= B0l EAo] &8 S
o] JNE YA HHS S, playloop ©]F &
g7t e FAE =HoR Fo B Fu
=3

"loop initialization

MCLK = 0 ’Bus initialization
MDSYNC = 0
portb = 0’ for status and debug

blinky VAR BYTE

blinky = 0

while blinky [ 20
PORTB.3 =1
pause 100
PORTB.3 = 0
pause 100
blinky = blinky + 1
wend

gosub getposroutine  “Initializes slatent.

prevslatent = slatent
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“the two main loops
touchloop:

portb.3=1

portb.4=0

gosub getposroutine ’Are we rotating?
if slatent{]prevslatent then * YES (playback is about to start):

gosub midialloffroutine turn off notes and leave,

goto playloop ‘else continue
endif
Do a Sync before reading the 32 rows
MDSYNC = 1
“after here, 4410 Dx’s go tristate & D0-39 CAN be outputs
Pauseus 24
TRISD = 0
TRISE = 0
TRISF = 0
TRISH = 0
TRIS] = 0

“threshold: ]6.4 encoder counts

PORTD = 0
PORTE = 0 !
PORTF = 0 .
PORTH = 0 !
PORTJ = 0 ’
PAUSEUS 24
mclk = 1
pauseus 24 ’(est. 7usec needed)
MCIK = 0
TRISD = $FF
TRISE = $FF
TRISF = $FF
TRISH = $FF
TRIS) = $FF
pauseus 24
MDSYNC = 0

pauseus 24

‘In touchloop, never set LT

"(est 12usec needed)

‘any previous LT will turn off here

’ Can remove data (after MCLK risng edge)
" MCLK falling edge & MDSYNC falling edge

’(can be zero)

"Now that we're synced, we can MUX

For clkent = 0 to 23 ’read each of the 32 rows

MCLK =1 ’ send a rising edge

pauseus 150 "(Ist time est 26, 18usec after)
MCIK = 0

pauseus 24

x = PORTD | PORTE | PORTF | PORTH | PORT]
"Read the 40-bits "in parallel" from the 40 4410s

"This is where non-rotating notes are started and stopped.
if x then

TMROL
gosub midionroutine
endif

next clkent

m

there’s no way for MUX to tell us,

goto touchloop

playloop:
"portb=slatcnt
portb.3=0
portb.4=1

MDSYNC = 1
“after here, 4410 Dx’s go tristate & D0-39 CAN be outputs

pauseus 24

TRISD = 0 : TRISE = 0 : TRISF = 0 : TRISH = 0 : TRIS] = 0
PORTD = 0 : PORTE = 0 : PORTF = 0 : PORTH = 0 : PORT] = 0

"Don’t bother checking if note was turned off at Slat;
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branch slatent, [s35,534,533,532,531,530,529,528,527,526,525,524,523,
$22,521,520,519,518,517,816,515,514,513,512,511,510,89,8,57,56,35,54,83,52,51,50]

goto play3 ’insurance in case something falls thru the branch
PORTD.0-1 :
PORTD.1=1 : goto play3
PORTD.2=1 :
PORTD.3=1 :
PORTD.4=1 :
PORTD.5=1 :
PORTD.6=1 :
PORTD.7=1
PORTE.0=1 :
PORTE.1=1 :
PORTE.2=1 :
PORTE.3=1 :
PORTE4=1 :
PORTE5=1 :
PORTE.6=1 :
PORTE.7=1 :
PORTF.0=1 :
PORTF.1=1 :
PORTF.2=1 :
PORTF.3=1 :
PORTF.4=1 :
PORTF.5=1 :
PORTF.6=1 :
PORTE.7=1 : goto play3
PORTH.0-1 :
PORTH.1-1 :
PORTH.2=1 :
PORTH.3=1 :
PORTH.4=1 :
PORTH.5=1 : goto play3
PORTH.6-1 :
PORTH.7=1 :
PORTJ.0=1 :
PORTJ.1=1 :
PORTJ.2=1 :
PORTJ.3=1 :

goto play3

goto play3
goto play3
goto play3
goto play3
goto play3
: goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3
goto play3

goto play3
goto play3
goto play3
goto play3
goto play3

goto play3
goto play3
goto play3
goto play3
goto play3
goto play3

PAUSEUS 24
mclk =1
pauseus 24
MCIK = 0
TRISD = $FF
TRISE = $FF
TRISF = $FF
TRISH = $FF
TRIS] = $FF
pauseus 24
MDSYNC = 0

play3: "(est. 12 usec needed)

"(est. 7usec needed)

‘nb

’ (can be zero)

’General Motion: Determine Rotation Task
for nonrotent = 1 to 5000
gosub getposroutine ‘Are we rotating? Direction?
if slatent[]prevslatent then playloop
next nonrotent
gosub midialloffroutine
'If we get here, about 5 sec of nonmovement (30000 nonrotcnts)

goto touchloop ’ stop notes & leave

end

[#2] & 7i2| main loop : touch loop, playloop
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midionroutine: ’Start one note. called from touchloop or playloop.

wait7: if TRMT [] 1
TXREG2 = $90

wait8: if TRMT [] 1 Then wait8
TXREG2 = clkent + $2d

wait9: if TRMT [] 1
TXREG2 = $40
midion[clkent] = 1

return

then wait7

” Regarding a note

’ this one
then wait9
’Play that note at 1/2 intensity

midioffroutine:

if TRMT [] 1
TXREG2 = $90

if TRMT [] 1 Then wait2
TXREG2 = clkent + $2d
if TRMT [] 1 then wait3
TXREG2 = $00
midion[clkent] = 0

return

waitl: then waitl

"Regarding a note
wait2:
“this one
wait3:

“turn-off that note

midialloffroutine:
for clkent = 0 to 23

If midion[clkent] = 1 then gosub midioffroutine

"Turn off all notes ASAP. needs no parameters.

next clkent

return

[£3] MIDI HEEH

[FE4]= 2AZE 31 & w) 2 5)d gs de B
J ZHE d=HE FE HelHE ¢olgele

getposroutine:  'Read the Photocraft encoder. Returns slatent
encoder = 0
waitl0: if PORTG.2=0 then wait10

encoder0 = PORTC

w = (encoder * 9) ]] 6

slatent = w.byte0

RETURN

end

%l

=

o> |
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If MDSYNC=1 then syncroutine
if MCLK=1 and MDSYNC=0 then shiftroutine
goto mainloop
shiftroutine:
PORTA.0=0
PORTA.1=1
if last = 0 then
gosub branchs
ENDIF
IF last = 1 then
gosub branchoff

endif

goto mainloop

syncroutine:
DirDx = 1 'If we get here, MDSYNC is 1
titeloopl: if mclk=1 then titeloopl ’‘can’t do anything til clk is low

titeloop2:

if MCLK=0 then titeloop2
if Dx then
gosub lastplay

endif

titeloop3: if MCLK=1 or mdsync=1 then titeloop3

clkent = 0
DirDx = 0
newent = 0

goto mainloop

branchs:

branch clkent, [n0,n1,n2,n3,n4,n5,n6,n7,n8,n9,n10,n11,n12,n13,n14,n15,_

n16,n17,n18,n19,n20,n21,n22,n23]

n0: x = PORTC7 : goto afterbranch
nl: x = PORTC6 : goto afterbranch
n2: x = PORTCS5 : goto afterbranch
n3: x = PORTC4 : goto afterbranch
nd: x = PORTD.7 : goto afterbranch
n5: x = PORTD.6 : goto afterbranch
né: x = PORTDS : goto afterbranch
n7: x = PORTDA4 : goto afterbranch
n8: x = PORTB.3 : goto afterbranch
n9: x = PORTB.2 : goto afterbranch
nl0:  x = PORTB.1 : goto afterbranch
nll:  x = PORTB. : goto afterbranch
nl2:  x = PORTB.7 : goto afterbranch
nl3:  x = PORTB.6 : goto afterbranch
nl4:  x = PORTBS5 : goto afterbranch
nl5:  x = PORTB4 : goto afterbranch
nl6:  x = PORTC.O : goto afterbranch
nl7:  x = PORTC.1 : goto afterbranch
nl8:  x = PORTC2 : goto afterbranch
nl9:  x = PORTCS3 : goto afterbranch
n20:  x = PORTE]1 : goto afterbranch
n2l:  x = PORTE2 : goto afterbranch
n22:  x = PORTA.7 : goto afterbranch
n23:  x = PORTA.6 : goto afterbranch
afterbranch:

Dx= x & not midion(clkent)

’send it once ie if not already set

midion[clkent]=x

clkent = clkent + 1
if clkent 123 then clkent = 23 *

’ Increment,

with limit, for next time

titeloop0: if MCLK = 1 then titeloop0

return

titeloop9: if MCLK = 1 then titeloop9

return
clrswlatchroutine: for b = 0 to 23
midion[b]=0
next b
return
lastplay: fora =0 to 23
hold[a]=0
last = 1
next a
return
turnoff:
LT_=0
pauseus 24
LT =1
LAST = 0
RETURN
end
v
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