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(571 ABSTRACT

An oscillator for generating a triangular waveform by
alternately switching positive and negative DC signals
to the input of an integrator in response to output
signals from a flip-flop, the flip-flop being responsive
to selective peak values of the integrator output, and
means for synchronizing the oscillator to begin oscil-
lating in response to a sync pulse in any one of several
phases.
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[57] ABSTRACT

This invention relates to a system for automatically
producing an animation sequence and includes an ana-
log portion for generating output signais representing
one or more sections of a raster on which images
viewed by a video camera can be produced. Analog in-
puts to the analog portion define the parameters of the
raster sections to effectively define the shape of each
part of the viewed image produced thereon. The analog

(56} References Cited inputs to the analog portion are digitally controlled by
P gitally
UNITED STATES PATENTS signals from a digital computer portion which estab-
3,537,096 10/1970 Hatfield ..........cccoevennneeee 340/324 A lishes these digital control signals from information fed
3,422,419 1/1969 Mathews et al... ... 178/6.8 X to it from a director or a recording means.
3,379,833 4/1968 Heckeretal. ...t 315/19 X
3,539,860 11/1970 Maxetal....coooervnecnccnniinnns 315/22 41 Claims, 13 Drawing Figures
#, #0
SLIDE 3 - ccoANMTEnzt
PROJECTOR Team NETWORK » 58
( 66 L ¢
“ﬁ 6¥ v BEEO
-~ G
Her | Xlcama [
- GREY LEVEL
%, ENCODER L4
VIDEO
Sax [oxfeam: %
#
i “ AL e 2
’ FREQUENCY
ié‘ SYNTHESIZER
: Jb
DIGITAL ‘ l J¥ bid
O Q Z OVERLAP
FUNCTION NETWORK
MAG. TAPE STORAGE] GENERATOR v
ouzccvoa OUTRUT cpu 1
PUT | TERFACE
»:"I‘z:nce) COMPUTER NETWORK 1] (ANALOG COMPUTER)
€20 227 T
2 |

1
O}~
MAG. Oisk]

e Teeas



i)

SLIDE
PROJECTOR

LITE
##—1 Box

S YR S v
Y3IN¥vd W TIVHSUVW
NVYWHDCYL ' NIMA3

T SIONVYY4

A3INOH
I NOSIHYvH 337

SUTNVXOSLLEL &77H L
SXOLA ZNN/

LITE ~
#4 BOX _

CAMERA
CONTROL
NETWORK

66

S8

VIDEO

r

GREY LEVEL ]
ENCODER

™ GATE |

-

VIDEO

{6‘

OVERLAP
NETWORK

cPU
(ANALOG COMPUTER)

S
| %
IMAGE ‘
FREQUENCY
.}”6 jSYNTHESIZER
DIGITAL F¥
FUNCTION
MAG. TAPE STORAGE GENERATOR
0 :q l I 2%
- \/
DIRECTOR l OUTPUT
(inPUT DIGITAL [ ~| INTERFACE
INTERFACE) COMPUTERI NETWORK
r4 .
20 227 , | h)
62 |
I8
MAG. DISK
FIG. /.

6

L 30 T 138

e260 2 L 0 0IINILYd

180°LYL'E



PATENTEL JuL Y 71873 3,747.087
SHEET 2 OF 7
FIlG. 2. U
BACKGROUND | ~~ NTSC c8
ART WORK ﬂ: COLOR BACKGROUND VIDEO
HOLDER ~ 1 cAMERA INPUTS EFFECTS
TV FORMAT
70 7q ( )
CONVEN TIONAL
FILM VIDEO
CHAIN NTSC COLOR 47
v OUTPUT, IMAGE
7/ & BACKGROUND ) ’
COLOR
: T SINETWORK
VIDEO ﬂ
TAPE
RECORDER
A
C72 ]
MICROWAVE b~ 75
o0 LINK
VIDEO
COLOR TAPE ‘L
MONI TOR RECORDER
€2 ‘74  TRANSMISSION [}7
LINK
FROM IN TER- T
FACE NETWORK
77
24 77 Fr6.3. O L»
FROM VIDEO R.&.B VIDEO
COLOR TAPE
GATE 56 670—‘ ENCODER RECORDER
78
79 OIOX;
RED I x-v ~< RED ENCODED
80 [—MoNniToR| _ B &AW FILM
’J -~
%) QO #
OUTPUT OF BLUEM— x-v ~a BLUE ENCODED
ANALOG COMP- é:_————'_ bMONITOR ,E Ba&W FILM
UTER 26 - b ——
92 & 00 s
Y[ x-v ~ GREEN ENCODED
GREEN monITor | &5 BawW FILM
L4 4
JNVVENTORS
LEE HARRISON II
FRANCIS J. HONEY
EDWIN J. TAJCHMAN
gy MARSHALL M PARKER

Kogews,

&el) Blue § Robtome

THEIR AT T7TORNEYS



PATENTEL JuL 1 71813 3.747,087
SHEET 3 OF 7
95 26 250
(OVERALL X POS -,g = - )
X POS pa (22 s
97, //8 2 /3% 36  ~/
. //9 / 205
HORIZ SIZE —
125 730 1200 ¥ gq
v 2g 7 19/ %8/ 2/7
9 /2;‘:?1 /Z; ™
S
HORIZ AXIS 3 ) 85 T %08 27
VERT AXIS
/58 /97
99 | 760 ‘l L1
/62 /56 Y 2/9
200 |y | 25% /52 95 P o
VERT SIZE 3Ly S
TPUT /50 /65 /89 /7/
OU U 0-(
INTERFACE % Lo/ S /83 Y25
Y POS M— AP A
/02;_’ 255
OVERALLY POSSMP—1- hA AL
/03 23/ YV
SECTION DEPTHS-M—lofN 730 276
/0% 7 AP A e
cos R 3 1 s 52%
/06 |--232 780 523,
SIN R [V, V' V. T3 A —
INTENSITY =P M 2
S22 38 F45
OVERFLOW o A4 | BLANKING MM <
LSIGNAL ;77 GENERATOR LAA .
J73 I 3 /924 V7 F¥6
VERT RESET énqv\_'lj_”,ﬁ_#\_
DIGITAL 732 237 24/
“78 23¥
HORIZ RESET
/07,
DEPTH MOD A 61 Vo
FUNCTION  J verT ‘Mmon” 224 W 526
GENERATOR /0% 577
HORIZ MOD % 5 A A 7
/0 /74 %
FREQUENCY { '-2 MHZ &L SYNC %
2z
SYNTH VCO CONTROL: GENERATOR
%7 e 723
FlG. 4.
INVENTORS
LEE HARRISON IO
FRANCIS J. HONEY

EDWIN J. TAJCHMAN
MARSHALL M. PARKER

THEIR AR77TORNESS

B,
;&,pu/



PATENTED Jut 1 78873 3.747,087
SHEET & OF 7
250
Pes
_ zlf: 207 238 o 92
2% ] >—1._Z_, X OuT h
2/3 4
237
/ ' 24% COLOR
2/34, Z 252 I, 97 , NETWORK
£ \< /. SCAN
7 »~Y OUT CONVERTER
2%6 /
225 5
242
2&5 \
236) S20 FH#5
;jg > . - J:/?o"’u“‘d'MONITOR BLANKING
2 ” I MP—~P—> MONITOR INTENSITY,
2 g CoNETWoRK "‘"""‘—FOVERLAPINTENSIT;
' NE TWORK ‘ OVERLAP
Y2/ . s s3/| | L=y our NE T WORK
Vot A L —» x OUT
4 P> CAMERA BLANKING )
F 76
> INPUT CAMERAS
J’Zé‘/
27,
7%,
» HORIZ RESET
7 » VERT RESET |
/42
FlG. 4A.

INVEN7ORS
LEE HARRISON II

FRANCIS

J. HONEY

EDWIN J. TAJCHMAN
MARSHALL M. PARKER

oga, Gl Elons § Rt

By

THE/R

ATTORNEIS



PATENTED JuL 1 71873 3.747.087

SHEET S OF 7
e |
20— PARAME TER
| AN LT CHANNEL ’]/27“7
SELECT
27— el
>{MuLTIPLEXER] . r———-— ﬁl e
SHIFT
277 oz Ll REGISTER |
y
292 285
I/
Al Al
CONVERTER 208 2/
MAG. TAPE | MLock l 7
278 279 A'B?S/SR | [conTrROT™ >
276 STORAGE L __/:?_j
293320, ["I45
1 25/ wf\-s—n' | 323
. DIgITTAELR , ™ : BL:F BLZJF o .
COMPU
227 : 290 C e a7
I e || 2E Tl
F02 205 706 44 [— »77 L3 329
N e = o il o i
BUF| ADD
COUNTER _7‘ P S
N 30$ 307 ‘ZZ‘/‘K F26 1 _‘gj_ __J HORIZ/
N pundmienl bt Sl RESET
, 01 | sz tloer iy |22
388 TSI I, | |cOUNTER
Jos | . T A
J86 J.ﬁl’OL 375 ./;%?/
38/ 288
J87 J7/ 4
7 280
3.9/) | g . .5’7g
F/G . 5.
/NVENTORS
LEE HARRISON II
FRANCIS J. HONEY
EOWIN J. TAJCHMAN
zy MARSHALL M. PARKER

Zryean, Gell Eloa § Retbone

TH IR AT TORNEIS



PATENTEQ JUL 1 T873 3,747.087
SHEET 6 OF 7
3 vCO
-1 #o0 FlG. 6. 40/,
I MHZ - 9MHZ
vCco Y02
MAS&TER DIGITAL FREQUECY SELECTOR <’
SYNTHESIZER £, -Eq
/I 2946838 7924 B |l2468 L1787 2 8 s
2 mHz 6 |405 o5 |506 0 (#0703 | #0602 2000t |40, ©
J /7 2 /) 2 4 ’ 2 / /,74/1 / L 2 &
SERIAL DATA 3/5 rl i 1 |T
GERML - > SHIFT REGISTER
+5 o
w3 T T T T T T T 1T T
oy 2[1ZV8[ 2¥8]  7v6 |/ 2¥8 [/ 2¥8 [/ 2 %8| /2 %8 f
PP 20| 106 [#105 #2104 | 103 | 102 ] 0! |
= 072 + 429 4 £ A
{ $#24 ‘425
g ##
#4227 | DIGITAL-TO-ANALOG|A, / Wyr_ﬂ SINE
< CONVERTER SHAPER 455
4;‘;0;’,_ 02 * 493 | | SINE wave
AP 762 764
#9Y11| sz uP- bowN COUNTER Y
I —> #9581 ,499 AND ¥\ W W W LEVEL
I wl  JCQNLROL CIRCUITS CONVERTER "I
= - "Lt
0o a Y 1 | SQUARE WAVE
8 ; ﬂuur\_’./yyo {{/“5
> w |1+ 448
F16.7 & | |x 5
TR 5 F13 |_}-TRIANGLE OR
g Hm P_ § o SAWTOOTH WAVE
(4 J o)
Zl<I2 z
iagggwr’; ~#50
210181 Izl 5[8 %97
i o wlolx whw 442
wiw wlo oleYs 796
flmja|Zjo]o|o|@ 2 $00
<<<Szg§;
¥78, 2[z1Zi@i> (S Z|Z 2,
HORZ.
RES. FeONTROLY {pPHASE ANGLE
secTioN | QRIGH |#¥TRANSLATOR
CHANGE § = 1 t C49¥ INVYENTORS
0
semAL% ”{ < LEE HARRISON IN
DATA ~ 7 S%EE%T PHASE DATA EDW%SWJ.|NTAJ'J23&,§;
SERIAL DATA 1472  MARSHALL M. PARKER
CLOCK SHIFT REGISTER ). /4 _
317 3 7 5’/ 4 /d:é ; ' E‘d""“

THEIR A7 7O0RNEYS



, ®

3,710,011
Jan. 9, 1973

(1)
(45]

w United States Patent s 1
" Altemus et al.

(54) SYSTEM FOR AUTOMATICALLY
PRODUCING A COLOR DISPLAY OF A Primary Excminer—~Richard Murras
SCENE FROM A BLACK AND WHITE Attorney—Rogers, Ezell, Eilers & Robbins
. REPRESENTATION OF THE SCENE 157 ABSTRACT
[75]) Inventors: William C. Altemus; James Duca, L. . .
both of Littleton, Colo. This invention comprises a system for producing a
- . color representation on either video tape or a color
{73] Assignee: Computer Image Corporation, display device of a static or dynamic scene, each color
Denver, Colo. being independently selective and variable. Signals are
[22] Filed: Dec. 4, 1970 generated for representing the scene in discrete shades
of gray, which signals are used to generate further
(21] Appl. No.: 95,096 signals representing the red, green and blue com-
ponents of a color assigned to each gray shade. These
(52] US.Choe... 178/5.4 R, 178/5.2 R red, green and blue component signals are used to
[S1] It.Ch........."™" ’ ’HMn 9'“2 produce the color representation. The system further
(58] Field olSurchl78/$ 2.5.4 6.8 includes means for selecting the colors assigned to the
"""""""""""""" e various gray shades, and exclusive logic means allow-
(56] References Cited ing independent selection and variation of each color.
Means are also provided for animating the scene to
UNITED STATES PATENTS produce a fully animated color representation.
2,593,925  4/1952  Sheldon...........corvreveeereennnne.. 178/6.8 37 Ciaims, 14 Drawing Figures
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