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A Study on <Paik-Abe Video Synthesizer> in the
Context of Audiovisual Art

Ji Won Yoon*

ABSTRACT

By enabling musicians to freely control the elements involved in sound production and tone generation
with a variety of timbre, synthesizers have revolutionized and permanently changed music since the 1960s.
Paik—Abe Video Synthesizer, a masterpiece of video art maestro Nam June Paik, is a prominent example
of re-interpretation of this new musical instrument in the realm of video and audio. This article examines
Paik-Abe Video Synthesizer as an innovative instrument to play videos from the perspective of audiovisual
art, and establishes its aesthetic value and significance through both artistic and technical analysis. The
instrument, which embodied the concept of image sampling and real-time interactive video as an
image—based multi—-channel music production tool, contributed to establishing a new relationship between
sound and image within the realm of audiovisual art. The fact that his video synthesizer not only adds
image to sound, but also presents a complete fusion of image and sound as an image instrument with
musical characteristics, becomes highly meaningful in this age of synesthesia.
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Art

do ot T AL

[2at
B
ol
on
8
% T
[
> 0 Moo oo L

o] A Y(synthesizer)7} &AFTE S99 T2 14
o Qlol S MigtE 7tisty] ol 71& HApet
719 wigl, AtAte] A= Ahte g @ A# o] H (oscil-
lator, ®X171)8] Fa7E 2-st= AL 28, o4
< WA= TFS Q4 E AR o= ot
Ao = Aok oA AEA S 7HIek. HlY 2o}
E FopA S3A 435 F WdENam June
Paik, 1932-2006)2] &=} & shutQl <@ -opu] HlH]
L Al Ao A >(Paik-Abe Video Synthesizer, 1969/
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2.1 QU|QH|ZHOIEL| 7|3t =712 M2l LIT|ALOIX

QU en|FdolE S HAlo] thdl theFdl BHo|
EA s, olgelol mle o AR £<& = (Luigi
Russolo, 1885-1947)¢} ©l ¥ 2 (Fortunato Depero,
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22 (multisensory) 2482 93 o< A (art
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egraph, 1876)& 53] F0IEATH2]. 28 ol =2

Asshe AA7] 3 2ol AdEE 28E T4
o}oq 71843l ©@-&17 7] (single-note oscillator)
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Fig. 1. Signal path of analog synthesizer,
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2 ofgE I A Ate]A ] F= % Fall, WH-o
2R 4% 553 F2E S 3 ¢ Ao
&9 3842 5E°], 24, %S 47 VCO(volt-
age—controlled oscillators, A ¢A L2 7)) VCF
(voltage-controlled filters, A ¢AJEE), VCA
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©w[9], ¥l (Stephen Beck, 1950-)& 1970l <4 9]
AH vy AYAle]& 1M >(Beck Direct Video
Synthesizer #1)& A &3t 1972W@ 74 LA A HTh
[10]. M (Dan Sandin, 1942-)2 1973 d ] <o]w]X]
7}&71>(Sandin Image Processor)E 9443}

>1}L

b btomn o

g

o o3

i
l-orlo
L‘

mlod;‘cﬁawshﬁlo My X 2
O g
mi‘; Eml

Table 1. Categories of video image instruments

1970 3d ol o E2HBIll Etra, 1947-2016)2} 21 E(Steve
Rutt, 1945-2011) &A] HIH 2 RUHo| S5 &= H|
Q9] o|u A& ZAete WS AgSte] < E-
A Egt Al YALe] A >(Rutt/Etra Video Synthesizer)
E AFSATHLLL o] - FH HIT A Aol A ol #
gk AF7F EEs] JEEE ke, e JIE R
9k AAE Tl “Aeoll= H37] MEo] k" (There
is no rewind button for life.)= AlZFe] ‘E7FS A (R
i) el #e o A-S F s, vt LotET} Zhe
A9 oot 7HXE B S &g she AdskE
S99 284S AxeAT 71 9 BRE g
QIZre] &7 A& ARlE(AZ), 283 55
£(F2he] A& ZES o|F, v Q mtjolg &

Ho g o]Folxl VA (i) F5H, o]FAl
AAAe R A AP R =L Y= JA)Z
A e MdEoA 4ds] Mgl 942
ortgkom, o] e e 19 vt AT Ale] A
Mol A5go] HIATH

2.4 H|C|2 AlCJAlO|Me| 27

HT] 2 AlTjAbo] A G oA &g E5& =R
g vt e olE)|~E W2 19754, 19] & ‘olm R 7}
T3 Hlfye &% (Image Processing and Video
Synthesis)[12]91 4] FA] BT QolE] ~Eof 93] A}
|51 e ThFg ovA 7HE7171E tha-9] Table

13 2ol vl 7HAZ &3

No. | Categorization by type

Characteristic

1 Camera image
= processor types

These types include such techniques as colorizers which add chrominance signal
to black and white (monochrome) signal from TV camera.

Direct Video

thesi t .
synthesizer types described above.

These types are in principle conceived to operate without the use of any camera
2 image, though some of them can also perform the processing operations

Scan modulation/
Re-scan types

electronically.

These rely on the principle of a TV camera viewing an oscilloscope or television
screen which displays the image from another TV camera. The image on the
3 screen can then be manipulated geometrically (stretched, squeezed, rotated,
reflected, etc.) by means of deflection modulation, either magnetically or

Non-VTR
recordable types

These types are included for completeness and encompass those video displays
which do not actually produce a standard TV signal waveform and can hence
only be utilized on one set which is specially prepared, and cannot be directly
recorded on magnetic video tape.
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Fig. 2. Paik—Abe Video Synthesizer,
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3. <#-OlH| H|C|L AICIAIOIX>S] F1Z=

<dl-obn] H]T] L AT Alo] A > WgEs) o
&8k} o}l (Shuya Abe, 1932-)7F A =) &gk
© olulx] &4 7]7]o|t}. “10@@«] 141}%—?

& A

o] AL "d/‘]'z* *‘”"30]‘3}.”[13]4 1’4"‘ ] A
2, 19 o« ofoltjo] dHE& T F

7F &otoll A TV HIT Q2 o] 53t
ot o] 2 A7 A dANA BAAS )
2[14]. < -olu] HlT] Q. AT AL A > W4k ol
Al &8 Thed olv A FA47]e] TR 1969
Aol 1971d & ®ux A2 (Bonino
Gallery)Oﬂ A €¥ <HA & > (Electronic Art
el 2FEHAL, o] F oA HrQ ZF A& A

31.
&

4) 19659 7E-2] 719 2313 (Cafe Au Go Go)9| BIT] 2.H|
o|ZAE 43 WE | F2H wdFe] EFo|t

SEATE o] 77)E AL ZF Alofdl AT

I AREEE ou|A] Ao 84 F8IPH <3
TV>(Participation TV, 1963)2} <& TV>(Mag-
net TV, 1965)¢] £2 4 &5 z[15]8t 7HA 1L

Paa=
EE2 o549 y|EoE B o o] AFRHA =F
ol A7Ee 233 LELF(Potoshop) A d Y

= Blon, Arlel &3 ofojr]o] A¥e| Bad
7149 WAy o] WS vtk 5 Qid wg
F 22 ATEe], TEAS e 2TEY L E

A3k7] oF 206 Aol[16] T Ao FET
a7t Ao

3.1 (Hi—Otti| H|C| AICIALO|X) S| 2=

Wz o] ofoltjo] ~A X9} A ARES F
9] oxof 7|8k & EAAAS W5t AL <
—olH] HIT] & ATjAfe] 2> 9] o]F & 13l F a5ttt
ote & Fig. 3[17], <¥l-o}r] H|T] @ AT Afo] A >
of gk MFAA FREZ, 7719 7 vfe
I 79 &3k AlRl(gain) A7), MY FE7
E X8t AAVE FE UG 7EF o7 A4
2 9% 717]0)9, ¥l @ ¥ =9 (video feedback) 7
271 227 ¥ Z(magnetic scan modulation), ¥4 3
&3 A4 (non-linear mixing followed by coloriz—
ing)S &3 MEL o|u A A7 sidES &
 AGH171.

718A 3L, 7Y e dE E AME OE
ool wmat wjdel 7 xskH, wide] FEEE
A AMEE Ao] JPHEE J=sta Ut F7}
A AAH L B3t HA A2E AT F UEF

>

SUBCARRIER
VIDED NON-LINERA HUE
IN AMPLIFIERS ADJUST

. _[> o, [> RGE
SUMMING
D 0 D MATRIX
;
A
D O D MAGNETIC SCAN PROCESSOR
8 'D O D VIDED
& <{>-0O{>—
| sTEREQ
7 S b i \ B+W MONITOR

GAIN WAVEFORMS | AMP

RGB TONTSC | VIDEO OUT
COLOR - -

ENCODER

CNEN,

AUDIO

EXTRA VOICE

Fig. 3. Schematic diagram,
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INPUT 1
INPUT 2
INPUT 3
INPUT 4
INPUT 5
INPUT 6
INPUT 7

RED
GREEN
BLUE

RED & GREEN (YELLOW)

RED & BLUE (MAGENTA)

GREEN & BLUE (CYAN)

RED, GREEN & BLUE for a Monochrome Mix

Fig. 4. Color matrix configuration,
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AT HF Ao FAAHFE H3 Fa
Saysha gl vl 4 8 A g 7
Fig. 4[17]3} 2}

<dl ol BT & AlYAFOA>E 29 = A
o 7hsA Stol TR 2HE WYL, o 2
2 A v e AAES FAE] A 772
Qof s EH, s ol 2 Ao 4 st
= vy e W 23 (video feedback loop) &, Y
A 4 shgE ev)e Ao o MEEE 2]

270 A 8] 7] (magnetically scan processed)® XU
25 599 # Qe T2 A

o] 22 WA 2§, wjAe] He HY e I4
A ZehF(collage) oW A o] AfrZ e AT
(Fig. D181 77l Fo2H F538 E72E A

A

e, oAl=Ed ol FdolA Sote) U&7 A

o A%, 54, Aol e A TEee 2

S BASE WA 453 ojnx WzE e

orle NEE ST He, IH TV AFEZRH
I3
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1 434 2, 59< A% vholz 283

[ B O
a9 HEAFE T, St Ykl 30T

d

rlo

Fig. 5. Video still from Paik's (Global Groove).
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AE =1 Tt ol »~ X

32k gk 9 9R| o H JJE}. iES o3 (4
w)Rke]l ool A7t 2 4 vk 2HE AdEe
ARA Oﬂlol_ﬂ 225 5o gdd AR R)
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o oAz PR = EOI—E— Zzte) w
=

I

L
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>,
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>
rzi
[0
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e‘ﬂﬂ- °‘Z-«] 7—‘?*(”&)3 Ego}ﬁiﬁ‘r Zeh4
FYFE ASE T FAHL, Fig. 19 [VOClel 3l
Fate, 248 olE Y Al # ol El (generator) & 2~

V715 HAAE) AASE SUoE AMES)
2499 AEH FAE Vg oRA, folu R <]
: ]

(Thomas Wilfred, 1889-1963)4, clymlo]d g3}
<HEFA| o} >(Fantasia, 1940)8 53 4 S

F49d o2 ANzstetal, £ 1 Z(Lumigraph,
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19559 E8Ed)gte 7171E MEd 22271 3149
(Oskar Fischinger, 1900-1967)= <ol 93 W
I Aol A EHE 2T FASHE WA 02 A
2 gobs AR AT 19408t 3 EY A (John
Whitney(1917-1995), James Whitney(1921-1982))
529 %9 2E el A a8 92 ol
A& A% Adste Ao R Ao, RE
(Mary Ellen Bute, 1906-1983)= 1954 A 2 71
Z(oscillograph) 2 €319 2158 A Zss 3 9
FAYeE §A BFAH AN AdF5E A58k
o} WdEe] Bt AltjAlo| A= AES A% &
H AT A A o5 A ApEstE, v eE
T3l dHHA= AL olr A 9] Al & " (sampling) %
ghol B 94 (live mixing), AAIZ 452§ Htj e
(real-time interactive video) A &+e] 7Hs3t ZH| =2
Al FEEAT

i et 98 FS AAIe R HYshE <f-of
H BT Q. AT Abo] A > 9] 752, AR d<o] ¥
21& Bt Gl ARG oo a3, Wizl
o] HAAA mto]lZ thAl FiHetE AFgste] A8 R
A AL AAEEE A FoIdTh Ie $A
TV Alglz ZF3 np7kA 2, Blg 2 AT Ale] A
o AN AelHfAol oj=Ho=w FACTAA, o)
)Y MYdEs FEFo 2N, 23 A=A A&t
< #AZAq g G A E FEAE By’
& B3l 5o, ol o] AEH 2ol
v AAZE 7)ere] G s Ag Z—}‘ﬁ*}ﬂi 71 A8} - A}
oo 2N, B} AAHOE Tdd dl&F o]r]
AES U7 A4 5 AATh /\]'1 < EARWEY

—%XH (existence)oll H]-GETHA A 7ko)] T)L3H= A}

Sy 594e 4E - d=(presence) ol 7HATHE

Zﬂ°l7l°ﬂ, o] A& A=9

3 e, o veel 3

Video- ;rmsyw (1949 )

L A

Holl At A5HE FAGRT =3 S48 AS
oz A7), 7133 A (virtual reality) 2t Y
T FHAARA S wg s ket <fl-opy] HY
L AGAelA>E T L FAY FYolA FF B
FE ARE FHshes FAEA e 487 A+, A
A7t ¢ E 24 BT 9 (real-time interactive video)
9 7te A& FUHE wWEAHAd =77 HIU

3.3 0|0|X|E MEZ st= ChE SAME =7
24 dol->o Aure A=s oz P A
ﬂr%k?& SR dEAYg e, <M-ohd] HlY L Al
fAalel A > o]z, WdAlEE AHEste tgAld
3|25 F3lo] AtAteA 7]7] gtellA] R gl
At ol ‘Folo] AMAY FTFEA I4E d
3 4 YE JAE BERATE 9] s <ul-
obul] HT] @ 2T Afo] A > =44 A Folth, Fig.
613l HITI 2lTiAto] Ao Fale] wigkZo] 244
3k 6 A (six stages) 74 AEZE, o8] dl9] TUH
2 RYA Aag A2 A2 92 gl dAA
WS AP AL AR, B Ao Wy
- A E 3 Ak 93] Alo]x a1, 3u]e] Aw]nlt]
2HZE HURE A4S 2 ok Blg L Al
Aol A 9} FAE T AR ES B8, 17 Y3k
dejgde FA94E Asr 938 = 01‘: 7l
M8l 55 Qs Bas P ¢
T §E wobEel AeR

A& 7t A, ] o= {A
o @ A (HEEY) &
s Falolth eokAE B A
2 A EHY) ALEo] A (mixing)e] I
T3l AFH oz shel &4 E

Zo| Wit e At HE Tejstlth WgEe ol

T

Fig. 6. Flow chart for video synthesizer,
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HEaS 53 $Y9E <Y LZF>(Video Com-
mune, 1970)3 <H A2 # 2}2>((Electronic Opera
No2, 1972), 742 WNETS %3 A <z=24
1238 >(Global Groove, 1973)¢} <H|T M E - 7
£/7 ~3F8}>(Media Shuttle-New York/Moscow,
1977)) TY FFAR FA o] 71717} A T= A
A o, 19| HY eAF Atel] AAZ ohef

This will enable us to shape the TV screen canvas
as precisely as Leonardo
as freely as Picasso
as colorfully as Renoir
as profoundly as Mondrian
as violently as Pollock

and as lyrically as Jasper Johns.

Ulo }11

& ool AgE A7t EASY, AbREE 29Y
Fig. 7. Extract from 'Versatile Video Synthesizer'. BEAOZ GAS AAste £E2 AHEFHI S 1
e dFnAND FHol A =, ZH
71715 F3te] ARH o= %%% AR T3 (E Zo] AU Fote o] BACNA HHA BELS
i F AN, 1930t MTV HIH] Lol A & <l oMYA FE & F Utk V1€ S AT W E
718 A 2 43EHE 47 4 Sl A AdEd Zrlzo] A, Gl Bad ot AREE AT
T AATHI9L 1= 1969¢ ThAIthss 28 G4 3t A ETE, Fod Bad G4 Agste @
A7) (Versatile Video Synthesizer)Zt= A &9 Z o] {28 & (music video)oll 7H7HE 2] F
< F°ll Fig. 7(151% o] AFstH, ‘T o (A] Stal JFell= E-atal, <df-op] HY . AT AL
Zrete Fob), B IS I5T FoPolA ‘ARt A>E T AolA & F e npe} o], ZF2
de 7H YFezA erenFd ofEe Yt W8o] SeAA(Eetshe) YA Azl JF
o] i FEe] dEe gyt o] S L5 Holl&e & F ok
g AREH I Qe Thkdk Az a9} o] u]A] A o714 B Yozt 2, A SR=(3E)
71 ud WdEe] vizdo] AU of Azt glof A AR TS FHSIUFAE =
WhgdEe] <#-ofH] HIH @ AT ALl A>E= ARE T3, A E A AR AR &2 ‘A §l
So} oju Ao BAHE LT BFLEE 9 = %‘% o] FAMAE 7F5A s, LTI eHFLo}
AYEZ V&S HES A7 =7 E4%le E9 £A7A = A E 4 o) weha] wigFe)
u, 27} o] =& olsfstrl el v FEsl ok <j-opul] HlY @ AT Ao A >} o] & Faf A4k
RS LU HFUGEE T8t e F /Y ke AE o g el glo] erjeHFd
=, A4 Ao FxaA o 19 =7 e OES] F 3 ARRES) oJr Al TR &2 HT
&8 dEE Al st ojr A o] d7d W o5 & Aol QA oty A, 28] Y 11Ee &
o] ke 9% Z1AI7E obd, oW A E AR AT AE B Yok WFFe] o) & T3t 19 d &
of712A 8] A Aol A 7] WEoltt. & =] & 5ol gl weh Binj e ojAd ot &4
ofAl S 913 e AnAtol Ao ti nEE A = A A MdezA AFE Asts 9
2 M= vkE o] Z2 o] fol ATt EAEA Ha, AFTES AT AAHMARA G
o HIFE EA ARES & F Ak AAdE(E2hol
3.4 (#i—OfH| HIC| ACIAIO|X) Q| RT|H|FHOt ZTHA AL Sl w Al A - 2 5A 0] A S 5
EXY Sdat ™ g Azt Eol s FshE HITI QL otE HF Ao A
<w-olu] HT} & AT Abo|A>E @3t A E £2Ql ofolt]olE FFtAL AUtk HollA, HdE
2 A7) Y3 =77} ofd, Gdo] Lot o ZAFL At T QotES} TEEE 534S
&5 gate] o) 9d A B I 2d S5 At o2 FohS Tl des ANATL
2 A Ho] e H| E(beat) 5 E3 ‘oA EX Fs] o7 713t o FAESoh Aot £
sl s 93 shite] obr| YTt B2 <oy ofol| A W A} ATE YT o] F, TVeke o)
U] QAT] Abo] A >0 AA Aol AAZ ASTol| T A& A vt olER MEF widEe] 5T o
Al® FEo] EA)8121 sh, 2228 (Boston)] WGBH g WAH= Tad 540l
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4.4 B

2t Ab e At - # (Simon Shaw-Miller, 1960-)
= "v&7}t HAF(Henri-Robert-Marcel Duchamp,
1887-1968)¢] #AHo2RH AR ‘gad /fde
29 gopdo] d&rt WA ojojFa, Wi
F9] Hghe olafatr] Al 19 SobdE olFse
HAAol Bastoh i FASATH20]. W] Aol
& 53 wEold B A5y RS AR
A T ded 289 =77 FHold el 19
Baol7 'FoPollSS 1 o o [21] 19
_9_\:] OH]—ZF—O’]O}-E_/] E_P‘é_]o] ‘DZ]—X]—Q 09_1-’0] KR O]BH
g Utk WA Fere, shukel B4
A ZA-4e])ol FHR ?%% g4H Mdes,
AP e Azrolgte R A(moving sidewalk)
el gzl QITEe] e s = I 4HER
olsiHl &= Aol7] wiiolth22]. & ] 7h AR

£ olafisty] e, F e n|FoLES} H

A H2 (visual music)9] /Mgl tisl) A7A &<

ATt

<d-old] HH Q. AT Aol A >0 gk 2t 2 H|
FYUER &S AYstr] A% B A=, d<vt
9] ofolr]ojg} 11 o&F ololrjolE HAE7] sl
2edd Jle, a8 I e AAE e
S s ®4sta, o] EFE Fall ALE o EH
Ad o Z g AFOEA Y FH2E FTHHS
2 o]sfstr] {7 Aolth 127k A A <o}
W v @ AT Aol A >& 2T Q. AlTjAbo] A 9 of
olto]E P 4R &1 H4lF =T
2 AF I AARoH, ZAY HIH L AAtelA &
I Hluste] FElo] FEHE S-S 7H 9479
S ot ob2E I A Aol A oA AR 2 A o]
HE 8% dAAEY AHS2, 19 fHEHoIH
(wobbulator) 59 A3-& &3 TV Algl& 2% o
TE B3l oln] S35 AF - AFHAeH, AgE
< 19 HHQ AnatelAE Tl 2ol AAt
olHAE ARE Hste, BAHQL oA MEH 4
AATE 3 AL vt Q9] Y9 FEFOEN, T

)
s
-
z}
= Aok ol 2’ A ellA, E]E gEe] o & Al
Al
'ZI"
._/I:

o) HIT ol 2E S THHE A
Bt Wdzo] AN, olr| A B AR S o
9 okl g =Rl HH e iAol A el T
He, tolrh 2 e Fole ghe] AHeEs) ofv]
A9 B 13 AE @fﬂs}—rﬂ Ne1stlsh. @
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9, AHessl olml A o] B7AHQ BAE o] Zolul
e 059 Bl dzel 3571 H1 e A
o F27 oJulE AR 77ke] Holg ol Toly)
7 A% N B& WA, 1 APA o AL
= 5% GaAole FHoR B8Y Yol FEY
sl SIEH e 2 <o o] ¥IE]2 AIEIKo
A> ol % 010111% m oo}E 2] sﬂ g ael

5 Fa2

o) trke sl W] Wu,
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