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Description 

BACKGROUND  OF  THE  INVENTION 

Limitations  of  Current  Consumer  Photography 
Technology 

A  film-to-video  player  responsive  to  instructions 
encoded  on  film  is  disclosed  in  U.S.  patent  no. 
4,482,924  to  Brownstein,  assigned  to  the  assignee 
of  the  present  application. 

Communication  between  the  camera  user  and 
the  photofinisher  and  a  film-to-video  player  typi- 
cally  requires  written  forms  which  are  filled  out  by 
the  user,  usually  well  after  a  given  scene  has  been 
photographed.  Thus,  in  addition  to  the  inconve- 
nience  of  filling  out  such  a  form,  scene-related 
information  is  typically  lost  or  forgotten.  Such  in- 
formation  may  include  the  user's  desire  to  not  have 
a  particular  frame  printed  or  to  have  several  prints 
made  from  a  given  frame,  for  example.  Such  in- 
formation  may  also  include  the  photographic  pa- 
rameters  of  the  scene,  observed  by  the  user  or  by 
a  sensor,  which  would  have  aided  the 
photofinisher's  classification  of  the  scene  to  in- 
crease  the  quality  of  the  prints  made  from  the  film. 

Several  factors  reduce  the  efficiency  of  the 
overall  photofinishing  process.  For  example,  in  a 
large  photofinishing  laboratory  not  operating  on  a 
24  hour  per  day  basis,  the  film  processing  equip- 
ment  must  lie  dormant  for  a  period  of  time  at  the 
beginning  of  each  work  day  until  enough  incoming 
customer  film  has  been  sorted  to  form  one  batch  of 
a  minimum  number  (e.g.  70)  of  film  strips  of  the 
same  type  (such  as  color  negative  35  mm  film)  to 
justify  running  the  printing  equipment.  Of  course, 
undeveloped  film  (regular  customer  orders)  must 
be  separated  from  developed  film  (print  re-orders). 

These  same  limitations  apply  whenever  the 
user  wishes  to  communicate  his  desires  regarding 
each  image  frame  on  his  developed  film  to  a  film- 
to-video  player.  Such  desires  may  be  reflected  in 
zooming,  cropping,  rotating,  fading  or  character 
superposition  of  the  video  image  of  a  particular 
frame.  Currently,  the  user  must  manually  control 
the  film-to-video  player  to  enter  such  instructions 
on  a  frame-by-frame  basis. 

Problems  to  be  Solved  by  the  Invention 

Recording  of  information  on  the  film  has  been 
loosely  suggested.  These  suggestions  have  ranged 
from  optical  recording  of  eye-readable  symbols  or 
machine  readable  symbols  to  the  magnetic  record- 
ing  of  machine  readable  data.  Of  course,  optical 
recording  on  the  film  has  only  limited  use,  because 
once  the  film  has  been  developed,  no  further  re- 
cording  may  be  done.  Furthermore,  the  information 

must  be  restricted  to  those  limited  areas  on  the 
film  not  occupied  by  the  camera-exposed  image  of 
each  frame,  a  significant  limitation  on  the  amount 
of  information  that  can  be  recorded. 

5  With  magnetic  recording  in  a  virtually  transpar- 
ent  magnetic  layer,  high  density  recording  may  be 
done  everywhere  on  the  film  including  in  the  image 
area,  so  that  all  relevant  information  theoretically 
could  be  recorded  with  each  frame  on  the  film. 

io  However,  what  has  not  been  recognized  in  the  prior 
art  is  that  complete  exploitation  of  the  potential 
capabilities  of  magnetic  recording  on  film  results  in 
an  unwieldy  mass  of  data  being  recorded  on  the 
film,  various  bits  of  which  must  be  separately  ac- 

75  cessed  at  various  stages  of  the  film  use  by  camera 
and  photofinisher.  In  such  a  scenario,  the 
photofinisher  and  film-to-video  player  must  find  a 
certain  needle  of  data  in  a  massive  haystack  of 
data  at  any  given  time. 

20  Thus,  a  specific  problem  is  how  to  enable  the 
film-to-video  player  of  the  type  disclosed  in  U.S. 
Patent  No.  4,482,924  to  Brownstein  to  quickly  read 
a  particular  desired  piece  of  data  such  as  a  zoom, 
crop,  pan,  rotate  or  character  superposition  instruc- 

25  tion  for  a  particular  frame  during  video  displaying 
operations  without  undue  searching  through  or 
reading  other  data  to  find  the  one  desired  piece. 

SUMMARY  OF  THE  INVENTION 
30 

The  invention  is  a  film-to-video  player  film  in- 
formation  exchange  system  in  which  the  film-to- 
video  player  alters  the  still  video  signal  represent- 
ing  an  individual  frame  on  a  strip  of  developed  film 

35  in  response  to  zoom,  crop,  pan,  rotate,  fade,  char- 
acter  superposition  or  other  instructions  mag- 
netically  recorded  as  data  in  dedicated  magnetic 
tracks  lying  in  that  frame  of  the  film. 

Magnetic  reading  and  writing  of  information  in 
40  a  virtually  transparent  magnetic  layer  in  the  film 

during  each  stage  of  film  use  and  film  processing 
is  restricted  to  certain  dedicated  parallel  tracks 
extending  longitudinally  along  the  length  of  the  film, 
the  choice  of  track  being  determined  in  accordance 

45  with  the  particular  information  being  recorded. 
Magnetic  reading/writing  is  performed  with  trans- 
port  of  the  film  by  the  camera  during  field  use  and 
during  transport  of  the  film  by  the  dealer  or 
photofinisher  during  film  processing,  printing,  etc. 

50  The  tracks  are  dedicated  by  universal  pre-arrange- 
ment  to  certain  sets  of  parameters  or  information, 
each  set  being  of  particular  interest  to  a  certain 
stage  in  the  use  of  the  film,  the  various  stages 
including  the  camera,  the  dealer  order  entry  sta- 

55  tion,  the  photofinisher  and  the  film-to-video  player. 
The  photofinisher  and  film-to-video  player  dedi- 

cated  tracks  occupy  the  principal  image  area  of 
each  frame,  so  as  to  maximize  the  number  of 
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tracks  available  to  the  photofinisher  and  to  render 
the  format  of  these  tracks  virtually  immune  to  any 
differences  between  various  film  formats  or  film 
perforation  patterns.  The  photofinisher  tracks  there- 
fore  have  a  universally  applicable  format  useful  for 
additional  applications  such  as  a  film-to-video  play- 
er  and  the  like.  Instructions  for  each  frame  to  be 
executed  by  the  film-to-video  player  may  be  re- 
corded  in  the  film-to-video  player  tracks  on  the  film 
at  any  stage  of  use,  including  the  dealer  or  the 
photofinisher  or  at  the  film-to-video  player  itself. 

The  camera  tracks  are  present  only  in  film 
adapted  for  use  in  cameras  having  magnetic 
read/write  capability.  For  this  purpose,  the  camera 
tracks  are  accommodated  along  the  film  edges, 
without  impacting  the  photofinisher  track  locations, 
by  interruption  of  the  usual  film  perforation  pattern 
along  the  film  edges.  In  the  preferred  embodiment, 
each  perforation  is  located  next  to  the  image  area, 
while  the  camera  tracks  are  located  within  the 
image  area  of  each  frame  along  the  film  edges 
between  successive  perforations. 

Each  block  of  data  is  appended  to  a  virtual 
identification  code  whose  meaning  is  defined  in  a 
look-up  table  accessable  to  the  system.  Instruc- 
tions  contained  in  the  look-up  table  for  a  given 
virtual  identification  code  provide  the  byte  location 
of  and  encoding  (recording)  or  decoding  (playback) 
algorithm  for  several  related  parameters  recorded 
within  the  data  block  bearing  that  identification 
code.  Any  one  of  three  types  of  virtual  identification 
codes  are  employed,  depending  upon  the  type  of 
related  data  recorded  in  the  block:  (a)  Bit  map 
identification  codes  point  to  bit  mapping  instruc- 
tions  in  the  look-up  table,  in  which  the  state  of 
certain  individual  bits  in  the  block  reflect  the  state 
of  parameters  having  two  possible  states  (e.g.  flash 
was  fired,  or  exposure  was  made,  etc.).  (b)  State 
identifier  codes  point  to  state  identification  instruc- 
tions  stored  in  the  look-up  table  in  which  various 
patterns  of  certain  bytes  in  the  block  reflect  the 
state  of  parameters  having  several  possible  states, 
(c)  Scaling  identification  codes  point  to  individual 
scaling  instructions  stored  in  the  look-up  table  for 
certain  bytes  in  the  block. 

In  a  preferred  embodiment  of  the  invention,  the 
various  types  of  information  are  allocated  among 
the  dedicated  tracks  in  accordance  with  groups  of 
related  information  types  or  parameters,  some  in- 
dividual  groups  being  used  by  more  than  one  stage 
of  the  film  use  cycle.  Furthermore,  in  this  preferred 
embodiment,  information  common  to  all  frames  of 
the  film  is  in  dedicated  tracks  on  the  film  leader. 
Specifically,  information  such  as  film  type,  camera 
type,  owner  identification,  a  directory  of  written 
information  and  the  like  are  recorded  in  a  first 
camera  track  (near  one  film  edge)  on  the  film 
leader.  This  first  camera  track  is  designated  track 

CO  while  the  film  leader  is  designated  frame  0. 
Scene  related  parameters  automatically  sensed  by 
the  camera  (such  as  scene  luminance,  camera 
orientation,  color  temperature,  flash  fire,  etc.)  are 

5  recorded  in  track  CO  in  each  subsequent  frame 
(e.g.  frames  1-25).  A  second  camera  track,  track 
C1,  is  dedicated  to  the  recording  of  secondary 
information,  such  as  shutter  speed,  aperture  size, 
etc.  Clearly,  an  intelligent  photofinishing  classifier 

io  station,  in  attempting  to  compute  the  optimum  ex- 
posure  conditions  to  make  a  print,  would  read  the 
data  on  track  CO  in  each  of  frames  1  through  25 
(for  example),  while  a  photofinisher  sorter  machine, 
in  attempting  to  maintain  correspondence  between 

is  a  customer's  film  and  his  order  form  or  envelope, 
would  read  the  data  on  track  CO  in  frame  0.  A 
similar  sort  of  allocation  of  photofinisher  dedicated 
tracks  is  employed,  with  customer  print  order  re- 
quest  data  being  recorded  in  a  first  photofinisher 

20  track  (F0)  in  frame  0,  process  data  such  as  image 
classification  and  number  of  prints  made  being 
recorded  by  frame  in  track  F01  and  any  makeover 
corrections  in  track  F02.  A  summary  of  makeover 
data  (e.g.  total  number  of  makeover  prints)  is  re- 

25  corded  in  track  F02  of  frame  0.  Other  photofinisher 
tracks  may  be  dedicated  to  uses  other  than 
photofinishing,  such  as  frame-by-frame  user 
instructions  for  film-to-video  players  or  electronic 
print  processors. 

30  Specifically,  the  data  representing  zoom,  crop, 
rotate  or  fade  instructions  are  magnetically  record- 
ed  in  track  F03  for  execution  by  a  film-to-video 
player.  Character  superposition  instructions  are 
magnetically  recorded  in  track  F04.  The  remaining 

35  tracks  (F05-F29)  are  reserved  for  the  recording  of 
audio  signals  associated  with  a  particular  frame,  to 
be  played  back  during  video  display  of  that  frame 
by  a  film-to-video  player. 

40  Solution  to  the  Problems 

The  invention  solves  the  problem  of  attaining 
data  synchronization  at  all  stages  of  film  use  with- 
out  requiring  that  each  stage  transport  the  film  at 

45  constant  velocity  nor  even  at  the  same  velocity 
while  recording  or  playing  back  data.  The  invention 
achieves  this  without  requiring  the  recording  of  an 
extra  space-wasting  clocking  track  simultaneously 
with  the  data  track.  Instead,  the  representation  of 

50  the  binary  state  of  a  particular  bit  is  unaffected  by 
the  film  transport  speed  during  recording  and 
playback  and  is  self-clocking.  This  representation 
uniquely  depends  upon  the  temporal  relationship 
between  each  data  transition  pulse  and  its  imme- 

55  diately  preceeding  and  succeeding  clock  pulses  in 
the  serial  pulse  train  comprising  the  self-clocking 
code.  In  the  preferred  embodiment,  a  one  bit  is 
represented  by  a  data  transition  pulse  which  is 

3 
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closer  to  the  preceeding  clock  pulse.  For  a  zero  bit, 
the  data  transition  pulse  is  closer  to  the  succeeding 
clock  pulse. 

The  invention  solves  the  data  access  problem 
faced  by  (among  others)  the  film-to-video  player  of 
"finding  a  needle  in  a  haystack"  because  the  film- 
to-video  player  need  merely  read  those  tracks 
dedicated  to  relevant  data  (e.g.  tracks  F03  and 
F04),  while  ignoring  all  other  data  magnetically 
recorded  on  the  film.  Thus,  the  film-to-video  player 
of  the  invention  includes  a  magnetic  reading  sys- 
tem  which  can  find  tracks  F03  and  F04  to  read 
instructions  recorded  in  any  film  frame  defining  the 
amount  or  type  of  zooming,  cropping,  rotating  or 
fading  that  is  to  be  done  to  the  video  image  of  that 
frame.  It  further  includes  video  signal  processing 
circuits  of  the  well-known  type  for  altering  the  still 
video  signal  derived  from  that  film  frame  so  as  to 
zoom,  crop,  rotate  or  fade  the  signal,  accordingly, 
for  display. 

DESCRIPTION  OF  THE  DRAWINGS 

The  invention  may  be  understood  by  reference 
to  the  accompanying  drawings,  of  which: 

Fig.  1  is  a  diagram  illustrating  the  parallel  dedi- 
cated  tracks  in  a  virtually  transparent  magnetic 
layer  on  film  having  a  special  perforation  format 
particularly  adapted  for  use  in  cameras  having  a 
magnetic  film  read/write  capability; 
Fig.  2  is  a  simplified  diagram  illustrating  the 
concept  of  a  camera  adapted  to  read  or  write 
data  on  the  film  of  Fig.  1  ; 
Fig.  3  is  a  diagram  illustrating  the  parallel  dedi- 
cated  tracks  in  a  virtually  transparent  magnetic 
layer  on  film  having  the  currently  ubiquitous 
perforation  format  used  in  ordinary  cameras  not 
having  a  magnetic  film  read/write  capability; 
Fig.  4  is  a  diagram  illustrating  the  accommoda- 
tion  of  film  wander  in  the  camera  of  Fig.  2  by 
the  use  of  different  head  widths  at  the  various 
stages  of  film  use; 
Fig.  5  is  a  block  diagram  illustrating  the  ar- 
chitecture  of  a  read  only  memory  containing  a 
directory  of  track  locations  for  various  param- 
eters  which  may  be  magnetically  written  or  read 
on  the  film,  in  accordance  with  the  dedicated 
track  format  of  Fig.  1  ; 
Fig.  6  is  a  diagram  illustrating  the  preferred  data 
format  used  in  the  dedicated  tracks  of  Fig.  1  or 
Fig.  3; 
Fig.  7  illustrates  an  exemplary  data  identification 
code  table  for  universal  use  with  the  data  format 
of  Fig.  6  by  all  stages  of  film  use  including 
camera  and  photofinisher; 
Fig.  8  illustrates  an  exemplary  symbol  table  for 
universal  use  with  the  data  format  of  Fig.  6  by 
all  stages  of  film  use  including  camera  and 

photofinisher; 
Fig.  9  illustrates  an  exemplary  reserved  control 
symbol  table  for  universal  use  with  the  data 
format  of  Fig.  6  by  all  stages  of  film  use  includ- 

5  ing  camera  and  photofinisher; 
Fig.  10  is  a  block  diagram  illustrating  a  film-to- 
video  player  having  magnetic  read/write  hard- 
ware  which  uses  the  film  of  Fig.'s  1  or  3  as  a 
frame-by-frame  memory  image  display  instruc- 

io  tions; 
Fig.  11  illustrates  one  manner  in  which  image 
display  instructions  may  be  encoded; 
Figs.  12a  and  12b  illustrate  the  form  of  the  self- 
clocking  code  used  in  the  invention; 

is  Fig.  13  illustrates  the  use  of  each  start  and  stop 
sentinel  character  and  its  compliment  to  facili- 
tate  film  reversal  sensing; 
Fig.'s  14a  and  14b  illustrate  the  type  of  film 
reversal  which  is  best  detected  using  the  inven- 

20  tion; 
Fig.  15  illustrates  a  system  for  self-clocking  re- 
cording  of  data  on  film; 
Fig.  16  illustrates  the  use  of  a  virtual  identifica- 
tion  code  for  a  data  block  containing  several 

25  different  pieces  of  information;  and 
Figs.  17a,  b  and  c  illustrate  look-up  tables  for 
three  types  of  virtual  identification  codes; 
Fig.  18  is  a  block  diagram  illustrating  a 
photofinishing  system  having  magnetic 

30  read/write  hardware  including  automated  proto- 
cols  which  use  the  film  of  Fig.'s  1  or  3  as  a 
scratch  pad  memory  for  increased  efficiency  or 
performance; 
Fig.  19  illustrates  a  typical  operator's  keyboard 

35  used  in  the  photofinishing  system  of  Fig.  10  to 
classify  developed  negatives  for  correct  print 
exposures; 
Fig.  20a  is  a  flow  diagram  illustrating  the  dealer 
order  entry  process; 

40  Fig.  20b  is  a  flow  diagram  illustrating  the 
photofinisher  order  entry  process; 
Fig.  20c  is  a  flow  diagram  illustrating  the  printer 
process; 
Fig.  20d  is  a  flow  diagram  illustrating  the  inspec- 

45  tion  process; 
Fig.  20e  is  a  flow  diagram  illustrating  the  order 
assembly  process;  and 
Fig.  20f  is  a  flow  diagram  illustrating  the  en- 
veloper  process. 

50 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

Preferred  Format  of  the  Dedicated  Tracks  on  Film 

55  Referring  to  Fig.  1,  a  strip  100  of  color  negative 
film  35  millimeters  wide  includes  a  base  110,  var- 
ious  well-known  photo-chemical  layers  115  on  one 
side  of  the  base  110  and  a  virtually  transparent 

4 
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magnetic  layer  120  on  the  other  side.  An  anti-static 
and  lubricating  layer  122  overlies  the  magnetic 
layer  120.  The  film  strip  100  includes  perforations 
125  spaced  along  the  film  edge  at  regular  intervals 
matching  the  pitch  of  a  metering  pawl  in  a  camera 
adapted  to  use  the  film  strip  100. 

For  purposes  of  recording  data  in  the  magnetic 
layer  120,  each  frame  of  the  film  strip  100  is 
divided  into  a  plurality  of  predetermined  parallel 
longitudinal  track  locations  where  magnetic  tracks 
of  data  may  be  recorded.  Each  of  the  tracks  is 
preferably  labeled  as  shown  in  Fig.  1.  In  particular, 
the  two  outermost  tracks  along  each  edge  of  the 
film  strip  100  are  tracks  CO,  C1  and  tracks  C2,  C3, 
respectively.  The  thirty  innermost  tracks  are  tracks 
F00  through  F29.  Each  one  of  the  outermost  tracks 
CO  through  C3  is  dedicated  to  the  recording  of  a 
particular  type  of  information  by  a  camera  having 
magnetic  recording  capability,  in  accordance  with  a 
pre-arrangement  universally  established  for  all 
cameras  and  photofinishers.  In  a  similar  manner, 
each  one  of  the  innermost  tracks  is  dedicated  to 
the  recording  of  a  particular  type  of  information  by 
a  particular  type  of  photofinishing  (or  other)  equip- 
ment,  in  accordance  with  the  above-referenced  uni- 
versal  pre-arrangement. 

In  order  to  accommodate  the  presence  of  the 
camera  tracks  CO  through  C3  along  the  film  strip 
edges,  the  perforations  125  are  excluded  from  an 
imperforate  region  100a  adjacent  the  exposed  area 
of  each  frame  on  the  film  strip  100,  and  are  re- 
stricted  to  intermediate  regions  100b  next  to  each 
frame.  In  the  embodiment  of  Fig.  1,  each  inter- 
mediate  region  100b  has  only  one  perforation.  In 
the  preferred  embodiment,  perforations  lie  along 
only  one  longitudinal  edge  of  the  film  strip  100. 

Use  of  Dedicated  Film  Tracks  in  a  Camera 

Referring  to  Fig.  2,  a  camera  200  transports 
the  film  strip  100  between  the  reels  205a,b,  of  a 
film  cartridge  and  a  take-up  sprocket,  respectively, 
conforming  to  the  format  of  the  perforations  125  of 
Fig.  1.  The  camera  200  includes  a  magnetic 
read/write  head  210  in  near  proximity  with  the 
magnetic  layer  120  on  the  unsensitized  side  of  the 
film  strip  100.  A  microprocessor  215  controls  mag- 
netic  data  recording  or  playback  by  the  head  210 
through  head  electronics  220. 

The  microprocessor  215  may  accept  order  in- 
formation  to  be  magnetically  recorded  on  the  film 
strip  100  from  the  camera  user  through  camera 
controls  225,  such  information  pertaining  to  the 
number  of  prints  desired  for  a  given  frame,  by 
frame  number,  for  example,  or  the  name  and  ad- 
dress  of  the  camera  user  for  ultimate  use  by  the 
photofinisher.  The  microprocessor  215  may  also 
accept  scene  related  information  from  scene  sen- 

sors  230  to  be  magnetically  recorded  on  the  film 
strip  100  for  ultimate  use  by  the  photofinisher. 
Such  information  may  include  camera  orientation, 
scene  luminance  and  the  like. 

5 
Film-Velocity  Independent  Data  Code 

Using  the  dedicated  track  on  film  format  of  Fig. 
1,  data  is  recorded  by  either  a  camera,  an  order 

io  entry  station,  the  photofinisher  or  any  other  stage 
of  film  use,  by  converting  the  data  into  binary  bits 
and  then  encoding  the  binary  data  using  a  unique 
self-clocking  code.  Such  self-clocking  encoding  is 
performed  in  accordance  with  the  teachings  of  U.S. 

w  Patent  Application  Serial  Number  206,646  filed 
June  14,  1988  by  Michael  Wash  entitled  "Method 
for  Modulating  a  Binary  Data  Stream"  and  assigned 
to  the  assignee  of  the  present  application,  the 
disclosure  of  which  is  incorporated  herein  by  refer- 

20  ence. 
The  self-clocking  code  described  in  the  re- 

ferenced  patent  application  is  briefly  summarized 
here  with  reference  to  Fig.  12  of  the  accompanying 
drawings.  The  code  comprises  a  serial  stream  of 

25  pulse  edge  transitions  of  a  first  type  (e.g.  positive- 
going  edge  transitions)  and  those  of  a  second  type 
(e.g.  negative-going  edge  transitions)  in  alternating 
sequence.  The  first  type  pulse  transitions  serve  as 
clock  indicators  while  the  second  type  serve  as 

30  binary  data  indicators.  A  binary  one  is  indicated  in 
Fig  12a  by  a  second  type  pulse  transition  1215 
which  is  temporally  closer  to  the  immediately 
preceeding  first  type  pulse  transition  1205  and 
farther  from  the  succeeding  first  type  pulse  transi- 

35  tion  1210.  A  binary  zero  is  indicated  in  Fig.  12b  by 
a  second  type  pulse  transition  1215'  temporally 
closer  to  the  succeeding  first  type  pulse  transition 
1210  than  to  the  preceeding  one.  With  this  novel 
self-clocking  code,  film  transport  velocity  can  vary 

40  during  recording  and  playback  without  affecting  the 
ability  to  synchronize  and  read  the  recorded  data. 
Thus,  the  camera  of  Fig.  2  may  record  data  while 
winding  the  film  between  exposures  without  impos- 
ing  any  velocity  controls  or  recording  an  indepen- 

45  dent  clock  track. 
The  self-clocking  code  of  Fig.  12  facilitates  the 

automatic  detection  of  film  reversal.  For  this  pur- 
pose,  two  six-bit  characters  from  the  table  of  re- 
served  characters  of  Fig.  9  are  chosen  as  the  start 

50  and  stop  sentinels,  respectively,  recorded  at  the 
beginning  and  end  of  each  frame  in  each  dedicated 
track,  in  a  manner  described  herein  with  reference 
to  Fig.  6.  Furthermore,  the  compliments  of  the  two 
symbols  thus  chosen  are  also  reserved,  as  in- 

55  dicated  in  Fig.  13,  the  latter  two  reserved  symbols 
comprising  a  film-reversed  start  sentinel  and  a  film- 
reversed  stop  sentinel.  This  arrangement  exploits  a 
property  of  the  self-clocking  code  of  Fig.  12  in 

5 
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which  self-clocking  data  played  back  backwards 
(by  transporting  the  film  past  the  head  in  the  direc- 
tion  opposite  from  that  in  which  it  was  transported 
earlier  during  recording)  results  in  its  complement 
being  decoded. 

Thus,  if  the  film  image  of  Fig.  14a  corresponds 
to  the  orientation  of  the  film  during  the  magnetic 
recording  of  data  on  the  film  by  the  camera  for 
example,  and  if  Fig.  14b  corresponds  to  the  ori- 
entation  of  the  film  as  it  is  spliced  and  loaded  into 
photofinishing  equipment  having  magnetic 
read/write  capability,  the  film  reversed  stop  sentinel 
will  be  detected,  followed  by  the  film  reversed  start 
sentinel,  with  every  frame  of  data.  Such  film-re- 
versed  start  and  stop  sentinels  serve  as  flags  to 
notify  the  photofinisher  than  the  film  has  been 
rotated  as  indicated  in  Fig.  14b.  If  the  film  as  been 
turned  inside  out  instead,  the  technique  of  Fig.  13 
does  not  create  a  flag.  However,  such  an  error  is 
easily  detected,  since  it  causes  the  opposite  side 
of  the  film  to  face  the  photofinisher's  magnetic 
heads,  thus  increasing  the  distance  between  the 
heads  and  the  magnetic  layer  120  of  Fig.  1,  result- 
ing  in  a  decrease  in  signal-to-noise  ratio. 

Fig.  15  illustrates  a  simple  example  of  a  mag- 
netics  on  film  self-clocking  read/write  system  useful 
in  the  camera  200  of  Fig.  2. 

The  advantage  of  the  longitudinal  dedicated 
track  format  of  Fig.  1  is  that  magnetic  recording  of 
data  on  the  film  strip  100  may  be  performed  by  the 
camera  using  a  relatively  stationary  head  (i.e.  the 
head  210)  by  buffering  all  of  the  data  to  be  re- 
corded  in  a  particular  frame  in  a  particular  camera 
track  and  then  transmitting  the  data  to  the  head 
just  as  the  film  is  being  wound  to  the  next  frame. 

The  microprocessor  215  includes  a  read  only 
memory  240  containing  instructions  sufficient  to 
ensure  that  each  type  of  information  received  is 
recorded  in  the  correct  one  of  the  dedicated  cam- 
era  tracks  CO  -  C3  in  accordance  with  a  universal 
pre-arrangement  common  to  both  the  camera  and 
the  photofinisher.  For  this  purpose,  the  micropro- 
cessor  sorts  and  buffers  each  piece  of  information 
in  compliance  with  the  instructions  stored  in  the 
read  only  memory  240.  The  nature  of  this  pre- 
arrangement  and  the  architecture  of  the  read  only 
memory  will  be  described  below  in  this  specifica- 
tion. 

Dedicated  Tracks  Format  for  Ordinary  Cameras 
and  Film 

The  format  of  the  photofinisher  tracks  F00 
through  F29  is  the  same  regardless  of  the  place- 
ment  of  the  film  perforations  125  of  Fig.  1.  Thus,  a 
photofinisher  may  employ  the  same  magnetic  re- 
cording  protocols  and  hardware  on  all  types  of  film 
provided  a  virtually  transparent  magnetic  layer 

(such  as  the  layer  120  of  Fig.  1)  is  added  to  all 
types  of  film.  Thus,  referring  to  Fig.  3,  ordinary  35 
mm  color  negative  film  having  the  now-standard 
pattern  of  closely  spaced  perforations  along  both 

5  film  edges  accommodates  the  photofinisher  tracks 
F00  through  F14  having  the  same  width  and  spac- 
ing  as  that  of  the  special  film  format  of  Fig.  1. 
Although  the  perforations  of  Fig.  3  preclude  the 
presence  of  the  camera  tracks  CO  through  C3, 

io  such  film  is  not  used  in  cameras  having  magnetic 
read/write  capabilities  and  so  the  camera  tracks 
need  not  be  present.  The  advantage  here  is  that  all 
subsequent  users  of  the  film  (i.e.  photofinisher, 
film-to-video  player,  etc.)  have  been  allocated  the 

is  maximum  number  of  tracks  for  all  film  formats, 
including  those  of  Fig.  1  and  of  Fig.  3. 

Camera  and  Photofinisher  Dedicated  Track  Widths 

20  Referring  to  Fig.  4,  the  width  of  the  camera 
dedicated  tracks  CO  -  C3  is  greater  than  that  of  the 
photofinisher  tracks  F00  -  F29.  Of  course,  these 
track  widths  are  controlled  by  the  selection  of  the 
camera  head  widths  and  the  photofinisher  head 

25  widths.  Preferably,  the  difference  is  sufficient  to 
accommodate  film  wander  in  the  camera  during 
winding  of  the  film  while  recording  is  performed  by 
the  head  210.  Such  wandering  causes  the  camera 
tracks  to  have  the  meandering  appearance  illus- 

30  trated  in  Fig.  4.  Note  in  Fig.  4  that  the  photofinisher 
head,  which  must  read  the  camera  tracks,  does  not 
leave  the  camera  track  because  it  has  a  much 
smaller  width. 

35  Allocation  of  the  Dedicated  Tracks 

Fig.  5  illustrates  the  allocation  of  the  dedicated 
tracks,  among  the  various  information  types,  imple- 
mented  by  microcodes  stored  in  the  read  only 

40  memory  240  of  Fig.  2.  There  are  four  camera 
tracks  and  fifteen  photofinisher  tracks  in  each 
frame  of  the  film  exposed  by  the  camera,  these 
frames  being  designated  frames  1  through  25.  The 
film  leader  and  trailer  are  designated  frames  0  and 

45  26,  respectively.  In  general,  the  information  re- 
corded  in  frames  0  and  26  pertains  to  the  film  strip 
100  as  a  whole,  while  the  information  recorded  in 
each  of  frames  1  through  25  is  unique  for  a  particu- 
lar  frame.  In  Fig.  5,  three  of  the  four  camera  tracks 

50  are  used  by  the  camera,  while  three  of  the  thirty 
photofinisher  tracks  are  used  by  the  photofinisher. 
The  rest  of  the  photofinisher  tracks  are  reserved  for 
the  recording  of  film-to-video  player  instructions 
(track  F03),  electronic  print  processing  instructions 

55  (track  F04)  and  audio  (track  F05  through  F14).  The 
remaining  tracks  (F15  -  F29)  are  reserved  for  un- 
foreseen  purposes. 

6 
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Each  of  the  tracks  is  dedicated  to  a  particular 
group  of  information  types  which  would  in  most 
cases  be  written  or  read  together.  Thus,  frame  0 
track  CO  is  reserved  for  information  relating  to  the 
owner  and  the  camera  for  recording  by  the  camera. 
Similarly,  frame  0  track  F00  is  reserved  for  in- 
formation  relating  to  the  owner  and  the 
photofinisher  for  recording  by  the  photofinisher. 
Likewise,  track  F00  of  frame  0  is  reserved  for 
recording  by  the  photofinisher~or  by  an  order  entry 
station~of  the  customer's  instructions,  the  film 
type,  and  related  information  pertaining  to  the  treat- 
ment  of  the  order.  Track  F02  of  frame  0  is  reserved 
for  the  recording  of  historical  information  regarding 
the  location  of  frames  requiring  makeover  prints 
and  print  reorders  by  the  customer,  for  use  by  the 
photofinisher  during  a  subsequent  print  reorder  by 
the  customer. 

Track  CO  of  each  exposed  frame  (frames  1-25) 
is  reserved  for  scene-related  information  for  record- 
ing  by  the  camera,  such  as  scene  luminance,  cam- 
era  orientation  and  the  like.  Similarly,  track  F01  is 
reserved  for  photofinisher  information  unique  to  a 
particular  exposed  frame  such  as  the  classification 
of  the  negative  image  (determination  of  the  proper 
print  exposure),  number  of  prints  made,  etc.  Any 
makeover  correction  is  put  in  track  F02. 

The  embodiment  of  Fig.  5  does  not  take  into 
account  all  of  the  information  types  which  may  be 
magnetically  recorded  by  the  camera,  retail  order 
station  or  photofinisher  on  the  film.  However,  the 
embodiment  of  Fig.  5  is  an  example  of  the  manner 
in  which  all  information  types  may  be  classified  as 
to  which  track  each  one  is  to  be  assigned.  The 
principle  underlying  the  manner  in  which  each  in- 
formation  type  is  assigned  to  a  particular  track  is 
that  all  information  related  to  a  particular  transac- 
tion  should  be  recorded  on  the  same  track,  so  that 
that  track  is  dedicated  to  being  written  or  read 
during  those  operations  associated  with  that  trans- 
action. 

The  various  transactions  provided  for  in  the 
embodiment  of  Fig.  5  are:  (a)  recording  of  cus- 
tomer  data,  including  the  customer  address;  (b) 
recording  of  scene-related  information  with  each 
exposure,  including  parameters  characterizing  light- 
ing  conditions  and  camera  exposure  settings;  (c) 
recording  by  the  retail  order  station  or  photofinisher 
of  customer  order  information,  such  as  the  number 
of  prints  desired;  (d)  the  recording  of  inspection 
and  makeover  classification  correction  for  a  given 
frame  by  the  photofinisher;  (e)  the  recording  of  a 
summary  of  makeover  data  or  print  reorder  data 
applicable  to  the  entire  film  roll;  (f)  the  recording  of 
instructions  for  a  film  to  video  player;  (g)  the  re- 
cording  of  instructions  for  electronic  print  process- 
ing;  and  (h)  the  recording  of  audio.  In  general  (but 
not  always)  each  of  the  magnetic  recording  tracks 

illustrated  in  Fig.  1  is  dedicated  to  one  of  the 
foregoing  transactions  (a)  through  (h).  The  result  is 
that  during  recording  the  amount  of  searching  for 
an  available  recording  location  is  minimized  while 

5  during  playback  the  amount  of  searching  through 
data  irrelevant  for  a  particular  operation  is  also 
minimized.  For  example,  during  the  classification 
operation,  in  which  the  optimum  print  exposure 
condition  for  each  frame  is  determined,  all  scene- 

io  related  information  potentially  helpful  in  determin- 
ing  the  proper  classification  may  be  obtained  by 
reading  data  from  a  single  track,  namely  the  cam- 
era-dedicated  track  CO  in  each  exposed  frame 
(frames  1-25).  No  other  track  need  be  read. 

15 
Preferred  Data  Architecture 

As  previously  described  herein  with  respect  to 
Fig.  1,  the  data  recorded  magnetically  on  the  film 

20  strip  100  is  divided  into  frames  exposed  by  the 
camera  (frames  1-25)  as  well  as  the  film  leader 
(frame  0),  the  data  within  each  frame  being  al- 
located  among  a  plurality  of  dedicated  tracks  within 
the  frame.  Fig.  6  illustrates  the  preferred  data  for- 

25  mat  within  each  track  of  each  frame. 
In  Fig.  6,  each  track  600  has  the  length  of  one 

frame  and  is  divided  into  a  plurality  of  fields  610. 
Each  track  600  includes  a  predicate  start  sentinel 
615  at  its  starting  end  (the  left-hand  end  of  the 

30  track  in  Fig.  6  where  the  head  begins  its  scanning 
of  the  track  600).  Each  field  includes  a  predicate  ID 
sentinel  620  followed  immediately  by  an  ID  code 
625.  The  purpose  of  the  track  start  sentinel  615  is 
to  notify  the  read/write  system  in  the  camera  or  in 

35  the  photofinishing  hardware  of  the  beginning  loca- 
tion  of  the  track  600.  The  purpose  of  the  field  ID 
sentinel  620  is  to  notify  the  same  system  of  the 
beginning  location  of  each  succeeding  field  in  the 
track  600.  The  purpose  of  the  ID  code  625  is  to 

40  identify  the  type  of  information  recorded  in  the 
following  field. 

The  ID  code  is  recorded  in  the  beginning  of 
each  field  and  is  determined  by  the  information 
type  which  follows  it.  For  example,  if  the  camera 

45  200  of  Fig.  2  is  about  to  record  the  level  of  scene 
luminance  observed  by  sensors  on  the  camera 
during  exposure  of  the  frame,  the  camera  first 
causes  a  unique  ID  code  to  be  recorded  just  ahead 
of  the  data  representing  the  scene  luminance  level. 

50  In  the  simplest  embodiment,  a  unique  ID  code  is 
assigned  to  each  parameter  or  information  type 
which  may  be  recorded  on  the  film,  so  that  the  ID 
codes  for  all  possible  information  types  constitute  a 
large  dictionary.  Inasmuch  as  the  same  dictionary 

55  must  be  employed  by  all  stages  in  the  life  cycle  of 
the  film  (e.g.,  camera,  photofinisher,  etc.),  identical 
read  only  memories  are  provided  at  each  stage, 
each  of  these  memories  embodying  a  universal  ID 
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code  dictionary  and  controlling  the  reading  and 
writing  of  ID  codes  at  each  stage  of  film  use. 

The  advantage  is  that  the  placement  of  a  par- 
ticular  parameter  within  the  track  600  by  the  cam- 
era  need  not  be  previously  known  by  the 
photofinisher  in  order  for  the  photofinisher  to  be 
able  to  find  that  parameter  on  the  track,  since  the 
photofinisher  may  simply  refer  to  the  correspond- 
ing  ID  code  recorded  by  the  camera.  This  same 
advantage  hold  between  any  other  separate  com- 
ponents,  where  one  component  writes  data  onto 
the  film  and  the  other  independently  reads  the  data 
from  the  film  at  a  later  time  and,  typically,  at  a 
different  location. 

One  exemplary  embodiment  of  a  universal  ID 
code  dictionary  is  illustrated  in  Fig.  7.  The  dic- 
tionary  of  Fig.  7  is  implemented  as  a  set  of  micro- 
codes  stored  in  a  read  only  memory  700  con- 
nected  to  the  microprocessor  of  Fig.  2.  The  read 
only  memory  700  of  Fig.  7  defines  a  two-character 
ID  code  for  each  parameter  which  may  be  re- 
corded.  In  this  embodiment,  the  ID  codes  start  at 
AA  and  end  at  HI,  as  just  one  possible  example. 
While  Fig.  7  depicts  each  ID  code  as  being  asso- 
ciated  with  the  name  of  a  particular  parameter,  in 
practice  each  ID  code  would  be  associated  with  the 
buffer  or  memory  location  of  that  parameter  in  the 
recording  system  so  as  to  identify  the  correspond- 
ing  data  in  terms  of  its  location  prior  to  being 
recorded.  A  system  designer  may  use  Fig.  7,  for 
example,  to  construct  the  actual  machine  language 
content  of  the  read  only  memory  700,  depending 
upon  the  particular  system  design  employed. 

The  binary  bits  recorded  for  each  alphanumeric 
symbol  representing  a  particular  piece  of  informa- 
tion  (e.g.  scene  luminance  or  customer  address)  or 
for  one  of  the  two-character  ID  codes  of  Fig.  7  are 
defined  in  accordance  with  the  table  of  Fig.  8.  The 
table  of  Fig.  8  is  represented  as  a  set  of  micro- 
codes  stored  in  a  read  only  memory  800  con- 
nected  to  the  microprocessor  of  215.  Each  alpha- 
numeric  symbol  is  represented  by  a  pattern  of  six 
binary  bits.  The  read  only  memory  800  defines  a 
universal  symbol  dictionary  which  is  used  to  per- 
form  reading  and  writing  of  data  on  the  film  at  all 
stages  of  film  use.  The  table  of  Fig.  8  is  derived 
from  the  ASCII  standard  symbols. 

The  read  only  memory  800  also  defines  the 
six-bit  patterns  which  are  reserved  for  control  pur- 
poses  and  which  therefore  may  not  be  used  for  for 
information  or  data.  These  reserved  symbols  are 
set  forth  in  the  exemplary  table  of  Fig.  9,  and 
include  the  control  symbols  illustrated  in  Fig.  6, 
including  the  start  symbol  615,  the  ID  sentinel  620, 
a  frame  stop  symbol  640  and  the  compliments  of 
the  start  and  stop  sentinels  615  and  640.  Other 
symbols  are  reserved  in  Fig.  9  in  order  to  permit 
the  skilled  system  designer  to  exercise  other  read 

or  write  controls  as  desired. 
Referring  again  to  Fig.  6,  the  last  (right-most) 

character  at  the  conclusion  of  each  data  field  is  a 
six-bit  parity  character.  The  first  (most  significant) 

5  two  bits  of  the  parity  character  are  always  10,  so  as 
to  avoid  any  parity  character  assuming  the  value  of 
any  of  the  reserved  characters  of  Fig.  9.  The  mid- 
dle  two  bits  of  the  parity  character  of  Fig.  6  are 
reserved  for  future  uses.  The  last  (least  significant) 

io  two  bits  provide  single  bit  parity  for:  (a)  the  ID  code 
at  the  beginning  of  the  field  and  (b)  the  remaining 
data  characters  in  the  field,  respectively. 

In  Fig.  2,  the  microprocessor  215  in  the  camera 
200,  while  referring  to  the  read  only  memory  240 

is  for  the  track  locations  of  the  various  allowed  pa- 
rameters,  must  also  refer  to  read  only  memories 
700  and  800  for  the  universal  ID  code  dictionary 
and  universal  symbol  dictionary  in  order  that  sub- 
sequent  readers  of  the  data  recorded  by  the  cam- 

20  era  200  may  properly  interpret  the  data. 

Virtual  Identification  Codes  for  Minimum  Data  Over- 
head 

25  As  described  previously  with  reference  to  Fig. 
6,  each  field  of  data  is  preceeded  by  an  identifica- 
tion  code  or  ID  code  625  comprising  two  six-bit 
characters.  The  remainder  of  the  field  consists  of 
one  or  more  six-bit  characters  representing  a  par- 

30  ticular  parameter  or  piece  of  information.  For  exam- 
ple,  if  the  camera  records  the  aperture  size  used  to 
expose  each  frame,  then,  as  one  possible  example, 
four  characters  would  suffice,  using  the  symbol 
table  of  Fig.  8.  Specifically,  if  the  aperture  size  was 

35  f  1.4,  then  the  first  character  would  be  the  six-bit 
byte  for  "f"  from  Fig.  8,  the  second  would  be  "1  ", 
the  third  "."  and  the  fourth  would  be  the  six-bit 
byte  for  "4".  Unfortunately,  such  a  scheme  uses 
twelve  identification  code  bits  for  each  parameter 

40  recorded,  requiring  a  maximum  amount  of  over- 
head.  (The  term  "overhead",  as  used  in  this  speci- 
fication,  refers  to  data  recorded  for  control  or  iden- 
tification  purposes.) 

In  order  to  minimize  such  overhead,  the  inven- 
45  tion  includes  virtual  identification  codes  which  per- 

mit  the  recording  of  more  than  one  piece  of  in- 
formation  in  one  field  of  data  in  Fig.  6.  Referring  to 
Fig.  16,  each  field  is  divided  into  a  plurality  of  sub- 
fields,  each  sub-field  containing  a  different  piece  of 

50  information.  The  identification  code  625'  at  the  be- 
ginning  of  the  field  is  a  virtual  identification  code 
serving  as  an  address  to  corresponding  instructions 
stored  in  a  read  only  memory  or  look-up  table.  The 
instructions  suffice  to  identify  and  interpret  all  of 

55  the  individual  sub-fields  or  information  pieces  in  the 
one  field. 

A  virtual  identification  code  may  refer  to  any  or 
each  one  of  three  types  of  look-up  tables.  The  first 

8 
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type  is  a  bit-map  look-up  table  of  the  type  illus- 
trated  in  Fig.  17a.  The  bit-map  look-up  table  of  Fig. 
17a  defines  certain  camera-recorded  parameters 
according  to  the  state  of  certain  bits  in  certain  sub- 
fields  of  Fig.  16.  For  example,  in  sub-field  1,  which 
has  one  byte,  if  the  byte  is  110000  then  no  data 
has  been  recorded  in  that  byte.  Otherwise,  the  data 
for  two  camera  parameters  is  recorded  in  the  four 
least  significant  bits:  bit  4  specifies  whether  data 
was  recorded  in  bit  3  while  bit  3  specifies  whether 
the  camera  sensed  that  the  scene  luminance  was 
beyond  the  exposure  range  of  the  camera  (too  light 
or  too  dark).  The  other  bit  patterns  specified  in  Fig. 
17a  are  self-explanatory. 

The  second  type  of  look-up  table,  a  state  iden- 
tifier  look-up  table,  is  illustrated  in  Fig.  17b.  The 
state  identifier  look-up  table  specifies  the  sub-field 
locations  of  certain  bytes,  and,  for  each  one  of 
these  bytes,  specifies  a  byte  value  for  each  possi- 
ble  state  of  a  parameter  having  several  possible 
states.  For  example,  the  look-up  table  of  Fig.  17b 
specifies  different  byte  values  in  sub-field  2  for 
recording  an  indication  that  the  camera  orientation 
is  normal,  upside  down,  right  side  up,  left  side  up 
and  undetermined.  As  before,  the  byte  value 
110000  specifies  no  data.  The  other  sub-fields 
specified  by  the  look-up  table  of  Fig.  17b  are  self- 
explanatory. 

Fig.  17c  illustrates  the  third  type  of  look-up 
table,  a  scaling  algorithm  look-up  table.  For  each 
sub-field  (consisting  of  one  byte  or  more),  the  look- 
up  table  stores  instructions  specifying  byte  loca- 
tions  to  be  read  and  an  arithmetic  scaling  algorithm 
for  computing  the  value  of  a  recorded  parameter 
represented  by  those  bytes.  Inversely,  the  look-up 
table  of  Fig.  17c  may  specify  the  inverse  algorithm 
for  computing  the  bit  values  for  each  specified  bit 
location  from  the  magnitude  of  a  measured  scene 
parameter  (e.g.  scene  luminance).  The  camera, 
photofinisher  and  any  other  user  of  the  magnetic 
film  information  exchange  system  may  employ  vir- 
tual  identification  codes  referring  to  any  of  the 
three  types  of  look-up  tables  of  Fig.'s  17a,  b  and  c. 

The  example  of  Figs.  17a,  b  and  c  illustrates 
the  feature  in  which  a  single  virtual  identification 
code  refers  to  different  ones  of  the  three  types  of 
look-up  tables  for  various  ones  of  the  plural  sub- 
fields  in  the  field.  In  fact,  each  of  the  ten  sub-fields 
of  Fig.  16  are  listed  in  one  of  the  three  look-up 
tables  of  Fig.  17.  In  an  optimum  mode,  a  single 
virtual  identification  code  suffices  for  the  recording 
by  a  camera  of  all  possible  scene-related  param- 
eters  in  a  single  field,  using  multiple  look-up  tables. 
As  a  result,  the  scene-related  information  is  re- 
corded  by  the  camera  and  read  back  by  the 
photofinisher  with  almost  no  searching  beyond  an 
absolute  minimum  amount,  thus  making  the  entire 
process  very  quick  and  efficient. 

Film-To-Video  Player 

Fig.  10  illustrates  a  film-to-video  player  which 
displays  a  still  video  image  derived  from  a  given 

5  frame  on  a  roll  of  developed  film.  The  film-to-video 
player  of  Fig.  10  includes  a  film  transport  mecha- 
nism  1000  adapted  to  receive  a  roll  of  film  100  of 
the  type  illustrated  in  Fig.  1  or  Fig.  3.  The  film  100 
has  a  magnetic  layer  such  as  that  illustrated  in  Fig. 

io  1  and  the  magnetic  track  format  of  Fig.  1  or  Fig.  3. 
The  film-to-video  player  further  includes  a  collimat- 
ed  light  source  1002  which  transmits  light  through 
a  given  frame  of  the  film  100,  which  is  focused  at  a 
lens  1004  and  impinges  upon  an  image  sensor 

is  1006,  which  may  be,  for  example,  a  CCD  imaging 
device  of  the  type  well-known  in  the  art.  The  sen- 
sor  1006  generates  a  signal  from  which  a  video 
signal  generator  1008  produces  a  still  video  signal. 
A  video  signal  processor  1010  processes  the  still 

20  video  signal  received  from  the  video  signal  gener- 
ator  1008  to  produce  a  processed  still  video  signal 
transmitted  to  a  video  display  such  as  a  video 
monitor  or  television  set.  The  video  display  1012 
displays  a  video  image  corresponding  to  the  pro- 

25  cessed  still  video  signal. 
The  video  signal  processor  1012  includes  var- 

ious  processing  circuits  of  the  type  well-known  in 
the  art,  including  a  rotate  circuit  1010a,  a  crop 
circuit  1010b,  a  zoom  circuit  1010c,  a  fade  circuit 

30  1010d,  a  character  superposition  circuit  1010e,  and 
a  timing  or  duration  circuit  101  Of.  The  video  signal 
processor  1012  uses  the  foregoing  conventional 
processing  circuits  1  01  0a-1  01  Of  to  alter  the  still 
video  signal  of  a  given  frame  in  accordance  with 

35  image  display  instructions  magnetically  recorded  in 
track  F03  in  that  frame  on  the  film  100.  For  this 
purpose,  instructions  are  read  by  means  of  mag- 
netic  heads  1020  through  head  electronics  1022. 
The  head  electronics  1022  produces  a  bit  stream 

40  representing  the  data  previously  magnetically  re- 
corded  on  the  film  100  which  must  be  decoded. 
The  encoder/decoder  1024  decodes  the  bit  stream 
to  produce  a  stream  of  binary  ones  and  zeroes 
comprising  the  recorded  information.  The  head 

45  1020  in  the  film-to-video  player  of  Fig.  10  is  de- 
voted  chiefly  to  reading  data  from  track  F03,  track 
F03  (of  Fig.  1)  being  dedicated  to  the  recording  of 
image  display  instructions  for  use  by  the  film-to- 
video  player.  The  image  display  instruction,  in  the 

50  form  of  the  binary  data,  is  transmitted  from  the 
decoder  1024  to  the  video  signal  processor  1010. 
The  video  signal  processor  1010  includes  means 
for  reading  the  data,  which  may  contain  instructions 
such  as  rotate,  crop,  zoom,  fade,  character  super- 

55  position  and/or  display  duration  for  each  frame. 
Such  instructions  are  recorded  on  a  frame-by- 
frame  basis  in  accordance  with  the  frame-by-frame 
magnetics  on  film  recording  techniques  described 
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previously  herein.  If,  for  example,  the  instructions 
specify  rotating  the  image  90°  counterclockwise, 
the  video  signal  processor  1010  causes  the  rotate 
circuitry  1010a  to  process  the  video  signal  received 
from  the  video  signal  generator  1008  in  such  a 
manner  as  to,  in  effect,  rotate  the  still  video  frame 
accordingly.  The  result  is  a  processed  still  video 
signal  transmitted  to  the  video  display  1012  cor- 
responding  to  the  original  signal  received  from  the 
video  signal  generator  1008  but  rotated  counter- 
clockwise  by  90  °  . 

A  video  signal  processor  1010  includes  pro- 
cessing  means  for  interpreting  the  binary  data 
comprising  the  display  instructions  received  from 
the  decoder  1024,  in  accordance  with  the  data 
format  described  previously  in  connection  with  Fig. 
6.  Supplementary  to  the  ID  code  table  of  Fig.  7, 
Fig.  11  illustrates  exemplary  ID  codes  which  may 
be  used  for  the  various  image  display  instructions 
executed  by  the  film-to-video  player  of  Fig.  10.  For 
example,  in  Fig.  11,  the  12-bit  ID  code  "KA"  iden- 
tifies  a  zoom  instruction,  "KB"  identifies  a  crop 
instruction,  "KC"  identifies  a  rotate  instruction, 
"KD"  identifies  a  duration  instruction,  "KE"  iden- 
tifies  a  sequence  instruction  and  "KF"  identifies  a 
fade  instruction.  The  zoom  instruction  specifies  a 
magnification  ratio  by  which  the  image  is  to  be 
enlarged.  The  crop  instruction  specifies  the  image 
aspect  ratio  to  which  the  image  is  to  be  cropped. 
The  rotate  instruction  specifies  an  angle  by  which 
the  image  is  to  be  rotated  in  a  predetermined  (e.g., 
counterclockwise)  direction.  The  duration  instruc- 
tion  specifies  the  amount  of  time  during  which  the 
image  is  to  be  displayed  on  the  video  display  1012 
for  a  particular  frame.  The  sequence  instruction 
specifies  the  frame  number  for  the  next  image  to 
be  displayed.  The  fade  instruction  specifies  that 
the  display  of  a  particular  frame,  is  to  be  faded  out 
gradually.  The  foregoing  instructions  are  imple- 
mented  by  techniques  well-known  in  the  art. 

Fig.  11  illustrates  how  to  record  such  instruc- 
tions  in  accordance  with  a  data  format  of  Fig.  6. 
For  example,  the  zoom  data  field  is  illustrated  in 
Fig.  11,  including  all  of  the  symbols  following  the 
ID  sentinel  of  the  field.  Specifically,  the  ID  code 
(immediately  following  the  ID  symbol  of  Fig.  6)  is 
"KA",  as  illustrated  in  Fig.  11.  As  always,  all  char- 
acters  are  six-bit  bytes.  The  next  byte,  however,  is 
"1  "  followed  by  five  bits  labeled  XXXXX.  The  zoom 
magnification  ratio  is  defined  as  these  last  five  bits 
(base  2)  divided  by  10.  Similarly,  the  crop  data 
field  has  an  ID  code  of  the  two  six-bit  bytes  "KB", 
followed  by  a  six-bit  character  "1  "  followed  by  five 
bits  labeled  YYYYY.  The  cropped  image  aspect 
ratio  is  defined  as  the  value  of  these  last  five  bits 
(base  2)  divided  by  10. 

The  rotate  data  field  comprises  the  two  six-bit 
characters  K,  C  as  the  ID  code  followed  by  a  six-bit 

character  comprising  a  one  and  five  bits  labeled 
ZZZZZ.  The  rotation  angle  is  defined  as  the  value 
of  the  last  five  bits  ZZZZZ  (base  2)  divided  by  10 
in  units  of  radians,  as  one  example. 

5  Other  display  instructions  may  be  similarly  re- 
corded,  the  invention  not  being  restricted  to  the 
particular  manner  in  which  the  various  instructions 
are  recorded  in  accordance  with  the  format  of  Fig. 
6.  The  virtual  ID  codes  described  previously  herein 

io  may  also  be  employed  to  record  such  display 
instructions  to  be  read  by  the  film-to-video  player. 

The  sequence  instruction  is  executed  by  a 
sequencer  1030,  which  receives  the  sequence  in- 
struction  from  the  decoder  1024.  The  sequencer 

is  1030  controls  the  film  transport  mechanism  1000  to 
move  the  film  until  the  frame  number  specified  in 
the  sequence  instruction  recorded  in  the  present 
frame  is  adjacent  the  collimated  light  source  1002. 
As  soon  as  the  still  video  signal  of  the  current 

20  frame  has  been  generated  and  processed  and 
passed  along  to  the  video  display  1012,  the  video 
signal  processor  may  begin  working  on  the  video 
signal  of  the  next  frame  to  be  displayed.  Therefore, 
at  this  point,  the  video  signal  processor  signals  a 

25  sequencer  1030  to  transport  the  film  100  to  the 
next  frame. 

Therman  Printing  and  Magnetic  Storage 

30  In  other  embodiments,  the  device  1012  of  Fig. 
18,  rather  than  being  a  video  display,  may  instead 
by  a  video-driven  thermal  printer  of  the  well-known 
type  which  generates  a  print  from  the  processed 
still  video  signal,  or  a  still  video  magnetic  disk 

35  storage  device  of  the  well-known  type  which  stores 
the  processed  still  video  signal  on  a  magnetic  disk. 
Alternatively,  the  device  1012  of  Fig.  18  may  be  a 
video-driven  electrophotographic  printer  controlled 
by  the  processed  video  signal. 

40 
Film-to-Video  Driven  Printer  Photofinishing  Process 

If  the  device  1012  is  a  video-driven  printer  of 
either  the  thermal,  electrophotographic  or  equiv- 

45  alent  type,  the  film-to-video  conversion  system  de- 
picted  in  Fig.  18  may  be  used  to  replace  a  conven- 
tional  photographic  printer  in  a  photofinishing  pro- 
cess,  using  magnetically  recorded  information  to 
control  the  process.  Such  a  photofinishing  process 

50  is  now  described. 

Exemplary  Use  of  Dedicated  Tracks  in  Photofinish- 
ing 

55  Use  of  the  dedicated  film  tracks  for  magnetic 
recording  of  information  by  a  camera  has  been 
described  with  reference  to  the  example  of  Fig.  2. 
Fig.  18  illustrates  one  example  of  the  use  of  the 
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dedicated  film  tracks  (of  either  Fig.  1  or  Fig.  3)  for 
magnetic  reading  and  writing  in  a  photofinishing 
system.  In  general,  such  a  photofinishing  system 
employs  its  own  version  of  the  read  only  memories 
240,  700,  800  for  track  location,  an  ID  code  dic- 
tionary  and  a  symbol  dictionary. 

In  Fig.  18,  the  film  strip  100  is  removed  from 
the  cartridge  (or  at  least  partially  extracted  to  ex- 
pose  its  leader-frame  0)  at  an  order  entry  station 
910.  The  order  entry  station  910  may  be  located 
either  at  the  dealer  or  at  the  photofinishing  labora- 
tory.  The  order  entry  station  has  a  magnetic 
read/write  system  including  a  head  910a  and  a 
controller  (microprocessor)  915  which  executes  an 
order  entry  algorithm  stored  in  memory  925.  This 
algorithm  defines  the  correct  track  locations  in 
frame  0  for  the  recording  of  customer-related  in- 
formation,  including  the  number  of  prints  desired, 
the  customer's  name  and  address,  etc.,  entered  in 
at  a  terminal  920  or  read  directly  from  one  of  the 
camera  tracks.  A  developer  927  develops  the  film 
strip  100  to  form  a  negative  image  in  each  exposed 
frame. 

The  film  strip  100  then  enters  a  classifier  930 
which  determines  the  optimum  print  exposure  con- 
dition  for  each  frame  on  the  film  strip  100.  The 
classifier  may  do  this  either  manually  under  control 
of  a  human  operator  or  automatically  using  an 
image  sensor  as  is  done  in  the  Eastman  Kodak 
3510  color  printer  or  the  Eastman  Kodak  CCAS  35 
color  printer.  An  exemplary  manual  control  terminal 
included  in  the  manual  version  of  the  classifier  930 
is  illustrated  in  Fig.  19.  The  luminance  value  at 
which  the  photosensitive  print  paper  is  to  be  ex- 
posed  through  a  given  negative  image  may  be 
changed  from  a  nominal  value  (gray  level)  by  ar- 
bitrary  values  -4  to  +4  by  pressing  one  of  the 
appropriate  buttons  in  the  row  of  buttons  labelled 
"D"  on  the  left  side  of  the  terminal  of  Fig.  19.  The 
intensity  of  red,  green  and  blue  light  at  which  the 
print  paper  is  exposed  may  be  altered  from  pre- 
defined  nominal  values  in  similar  manner  by  ar- 
bitrary  values  -4  to  +4  by  pushing  the  appropriate 
buttons  in  the  corresponding  one  of  the  rows  of 
buttons  labelled  "R",  "G"  and  "B",  respectively. 
The  resulting  classification  (defined  by  the  lumi- 
nance,  red,  green  and  blue  print  exposure  values) 
is  recorded  by  the  classifier's  magnetic  head  930a 
in  the  appropriate  one  of  the  dedicated  tracks  (in 
accordance  with  the  track  allocation  defined  in  a 
read  only  memory  such  as  the  memory  240  of  Fig. 
5). 

It  should  be  noted  that  if  data  previously  re- 
corded  on  the  film  strip  100  indicates  that  it  has 
been  previously  developed  and  printed  (so  that  a 
classification  value  is  stored  in  each  frame  in  the 
appropriate  track),  then  the  developer  927  and  the 
classifier  930  are  automatically  bypassed. 

A  video-driven  printer  940  of  the  type  de- 
scribed  above  with  reference  to  Fig.  18  receives 
the  film  strip  100,  reads  the  classification  pre- 
viously  recorded  in  each  frame  by  the  classifier 

5  930,  and  exposes  one  frame  in  a  roll  of  photosen- 
sitive  paper  937  through  the  corresponding  nega- 
tive  frame  with  an  exposure  whose  characteristics 
meet  the  recorded  classification.  The  printer  940 
includes  its  own  magnetic  read/write  system,  such 

io  as  a  magnetic  head  940a,  a  controller  945  and  a 
memory  950  storing  a  classifier/printer  algorithm. 
This  algorithm  governs  the  magnetic  reading  and 
writing  by  the  printer  940  and  classifier  930  in 
accordance  with  the  dedicated  tracks  format  of  Fig 

is  1  or  Fig.  3.  For  example,  the  printer/classifier  al- 
gorithm  requires  the  controller  945  to  determine 
whether  camera  tracks  (tracks  CO  through  C3)  were 
previously  recorded  on  the  film  strip  100.  If  so,  the 
dedicated  track  film  format  of  Fig.  1  applies  and 

20  scene-related  information  (if  used  by  the  classifier 
930  to  enhance  the  accuracy  of  the  classification 
operation)  may  be  found  by  reading  the  appro- 
priate  track.  Likewise,  the  printer/classifier  algo- 
rithm  in  the  memory  950  tells  the  printer  940  where 

25  to  find  the  classification  value  recorded  in  each 
frame  by  the  classifier  930. 

An  operator  at  an  inspection  station  views  each 
of  the  prints  on  the  print  roll  943  to  determine 
whether  a  makeover  print  is  required  for  any  of 

30  them.  Under  control  of  a  controller  965  which  ex- 
ecutes  an  inspection  algorithm  stored  in  a  memory 
970,  data  is  recorded  on  the  film  strip  100  in  the 
appropriate  track  by  the  inspection  station's  mag- 
netic  head  960a  reflecting  the  necessity  (if  any)  of 

35  a  makeover  print  in  a  given  frame.  Presumably  the 
makeover  was  necessitated  by  an  incorrect  clas- 
sification,  and  a  correction  to  the  original  classifica- 
tion  must  be  computed  and  recorded  in  the  appro- 
priate  track  on  the  film  strip  100.  In  one  embodi- 

40  ment,  this  is  done  by  the  inspection  station  960 
itself,  while  in  another  embodiment  this  is  done  at  a 
separate  re-classifier  975  having  its  own  magnetic 
recording  head  975a  and  recording  system  for  this 
purpose.  The  film  strip  100--which  may  be  included 

45  in  a  roll  of  many  such  film  strips-is  sent  to  a 
makeover  printer  980,  typically  by  transferring  the 
entire  roll.  The  makeover  printer  980  has  its  own 
magnetic  read/write  system,  including  magnetic 
head  980a,  with  which  it  may  read  the  appropriate 

50  data  in  the  appropriate  tracks  to  determine  which  of 
the  frames  require  makeover  prints  and,  for  each 
one  of  these,  what  the  original  classification  value 
was  and  what  the  classification  correction  is.  From 
this  information,  the  makeover  printer  exposes  the 

55  appropriate  frames  on  the  film  strip  100  using  the 
corrected  classification  values. 

A  roll  of  makeover  prints  983  produced  by  the 
makeover  printer  980,  the  roll  of  prints  943  pro- 
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duced  by  the  printer  940  and  the  roll  of  developed 
film  including  the  film  strip  100  are  all  fed  to  a 
sorter  985.  The  sorter  collates  the  individual  origi- 
nal  and  makeover  prints  with  the  corresponding 
film  strips  into  complete  customer  orders,  discard- 
ing  any  original  prints  whenever  corresponding 
makeover  prints  have  been  made.  Whether  a  cor- 
responding  makeover  print  has  been  made  is  de- 
termined  by  the  sorter  985  through  its  magnetic 
read/write  system  including  a  controller  987  which 
executes  a  sorter  algorithm  stored  in  a  memory 
990  and  the  sorter's  magnetic  head  985a.  The 
head  985a  is  simply  directed  to  read  the  required 
data  from  the  appropriate  one  of  the  dedicated 
tracks  on  the  film  strip  100  by  the  controller  987,  in 
accordance  with  the  track  allocation  illustrated  in 
Fig.  5. 

Photofinishing  Information  Exchange  Algorithms 

The  dedicated  track  format  of  Fig.  1  is  ex- 
ploited  by  photofinishing  equipment  having  mag- 
netic  read/write  hardware,  using  algorithms  illus- 
trated  in  Figs.  20a-f,  in  accordance  with  the  follow- 
ing  description. 

Order  Entry  Algorithm 

Referring  to  Fig.  20a,  an  order  entry  station, 
such  as  one  used  by  a  film  dealer,  receives  a 
cassette  of  film  of  the  type  illustrated  in  Fig.  1  from 
a  customer.  Presumably,  the  customer  has  ex- 
posed  the  film  in  his  camera  and  desires  that  the 
film  be  processed  for  prints.  Under  these  circum- 
stances,  the  process  which  is  followed  is  illustrated 
in  Fig.  20a  and  is  described  with  reference  to  the 
system  illustrated  in  Fig.  18.  The  dealer  would 
have  only  a  few  of  the  components  illustrated  in 
Fig.  18,  these  being  a  P/F  order  entry  station  910, 
a  controller  915,  a  memory  925  storing  the  P/F 
order  entry  algorithm  illustrated  in  Fig.  20a  and  a 
terminal  920.  The  customer's  cassette  containing 
the  film  100  is  inserted  into  the  order  entry  station 
910  (block  1001  of  Fig.  20a).  The  order  entry 
station  910  includes  means  of  the  type  well-known 
in  the  art  for  extracting  the  film  leader  out  of  the 
cassette  so  that  the  order  entry  station  magnetic 
head  910a  can  read  data  (if  any)  previously  re- 
corded  in  dedicated  tracks  on  the  film  leader 
(frame  0).  (Blocks  1003,  1005  of  Fig.  20a.)  The 
controller  915  first  determines  (through  the  head 
910a)  whether  track  F1  of  frame  0  is  empty  (block 
1007).  If  data  is  detected  in  track  F1  (NO  branch  of 
block  1007)  the  controller  915  immediately  con- 
cludes  that  the  film  cassette  is  a  customer  reorder 
for  prints,  was  developed  previously  and  therefore 
Should  be  handled  separately.  Otherwise  (taking 
the  YES  branch  of  block  1007)  the  controller  915 

next  determines  whether  the  owner's  name  and 
address  (ID)  was  previously  recorded-presumably 
using  a  camera  of  the  type  illustrated  in  Fig.  2~on 
camera  track  CO  of  frame  0,  in  accordance  with  the 

5  dedicated  tracks  allocation  of  Fig.  5  (block  1009  of 
Fig.  20a).  If  not,  taking  the  NO  branch  of  block 
1009,  the  controller  915  causes  the  display  on  the 
terminal  910  to  prompt  the  dealer  to  input  the 
owner  ID  (block  1011).  The  dealer  then  inputs  the 

w  owner  ID  on  the  keyboard  920  (block  1013).  Other- 
wise,  taking  the  YES  branch  of  block  1009,  the 
controller  915  causes  the  terminal  920  to  display 
the  owner  ID  previously  recorded  in  the  film.  The 
controller  915  then  determines  whether  the  owner 

is  ID  is  complete  or  correct,  given  prior  inputs  from 
the  terminal  920  (blocks  1015  and  1017  of  Fig. 
20a).  If  the  ID  is  incorrect  or  incomplete,  the  con- 
troller  915  causes  the  display  on  the  terminal  920 
to  prompt  the  dealer  for  a  correction  of  the  owner 

20  (block  1019)  so  that  the  dealer  may  respond  by 
making  the  correct  entry  at  the  keyboard  920 
(block  1021  of  Fig.  20a).  If  the  owner  ID  is  correct 
and  complete  (YES  branch  of  block  1017)  the 
controller  915  then  determines  (block  1023)  wheth- 

25  er  the  customer  ID  indicates  a  return  customer. 
This  determination  would  be  made  by  matching  the 
customer's  ID  with  the  file  of  all  customer  ID's  kept 
in  the  dealer's  computer  memory.  As  a  variation  on 
this  theme,  it  may  be  that  the  customer  has  used  a 

30  camera  of  the  type  illustrated  in  Fig.  2  which  could 
have  the  capability  of  recording  a  particular  dealer 
ID  on  the  film  exposed  by  that  camera.  In  such  a 
case,  the  camera  may  have  been  programmed  by 
the  dealer  that  sold  it  to  always  record  that  dealer's 

35  ID  on  all  film  processed  by  the  camera.  Alter- 
natively,  means  could  be  provided  for  permitting 
the  customer  to  program  his  camera  to  record 
certain  dealer  ID  numbers. 

Assuming  such  a  match  was  found  at  block 
40  1023,  the  controller  915  causes  a  special  indication 

to  be  recorded  on  film  indicating  a  return  customer 
(block  1025).  On  the  other  hand,  if  no  match  was 
found,  then  the  controller  915  causes  another  in- 
dication  (or  NO  indication)  to  be  recorded  on  the 

45  film  indicating  that  the  customer  is  not  a  return 
customer  (block  1027).  In  response  to  the  results  of 
the  comparison  performed  at  block  1023,  the  con- 
troller  915  then  causes  a  terminal  920  to  display 
options  corresponding  to  the  status  (new  or  return) 

50  of  the  customer  ID,  such  options  involving  special 
handling  privileges  accorded  return  customers  or 
special  price  breaks  to  attract  new  customers  or 
whatever  strategy  the  dealer  has  previously  deter- 
mined  and  stored  in  memory  925  (block  1029). 

55  Depending  upon  the  options  displayed  at  the  termi- 
nal  920,  the  dealer  may  input  special  instructions  at 
the  terminal  920  to  be  recorded  on  the  film,  such 
instructions  specifying  any  special  handling  or  pric- 
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ing  structure  or  the  like  (block  1031).  All  informa- 
tion  recorded  in  any  of  the  keyboard  entries  in 
blocks  1013,  1021  or  1031  are  recorded  through 
the  head  910a  on  frame  0  of  tracks  F0  or  F1, 
depending  upon  the  dedicated  track  allocation  illus- 
trated  in  Fig.  5  (block  1033).  The  order  entry  sta- 
tion  910  then  retracts  the  film  leader  back  into  the 
cartridge  (block  1035),  prints  a  receipt  for  the  cus- 
tomer  (block  1037)  and  dumps  the  film  cartridge 
into  a  bin  for  shipment  to  a  photofinisher  (block 
1039). 

Photofinisher  Entry  Station  Algorithm 

As  illustrated  in  Fig.  18,  the  photofinisher  sys- 
tem  itself  may  include  its  own  order  entry  station, 
enabling  it  to  use  computerized  automation  to  pro- 
cess  film  received  from  the  dealer  and  even  film 
received  directly  from  a  customer.  Of  course,  such 
a  photofinisher  order  entry  station  would  operate  in 
nearly  the  same  manner  as  that  described  in  con- 
nection  with  the  dealer  order  entry  station  process 
of  Fig.  20a.  Fig.  20b,  however,  highlights  the  differ- 
ences  between  the  operation  of  a  photofinisher 
order  entry  station  and  a  dealer  order  entry  station. 
Referring  to  Fig.  20b,  the  photofinisher  order  entry 
station  910  of  Fig.  18  extracts  the  leader  from  the 
film  cartridge  in  order  to  read  the  data  recorded  on 
frame  0  (block  1040).  The  controller  915  of  the 
photofinisher  order  entry  station  then  determines 
whether  tracks  F00  and  F01  are  empty  (block 
1042).  If  so,  the  process  described  previously  in 
connection  with  Fig.  20a  is  used  to  update  the 
frame  0  data  to  be  recorded  in  tracks  F00  and  F01 
representing  the  customer  and  order  information  in 
accordance  with  the  dedicated  track  allocation  of 
Fig.  5  (block  1044).  Such  data  is  then  recorded 
through  the  head  910a  and  the  requisite  locations 
on  tracks  F00  and  F01  of  frame  0  (block  1046). 

On  the  other  hand,  if  tracks  F00  and  F01  were 
not  empty  as  the  film  was  originally  received  (the 
NO  branch  of  block  1042),  the  controller  915 
prompts  the  photofinisher  operator  (in  the  manner 
described  previously  in  connection  with  Fig.  20a)  to 
make  sure  that  all  of  the  information  previously 
recorded  is  correct  and  to  update  it  or  correct  it 
otherwise  (block  1048).  Following  this,  at  block 
1050  the  controller  915  then  determines  whether 
track  F02  of  frame  1  is  empty.  If  track  F02  is  not 
empty  (NO  branch  of  block  1050)  this  indicates 
that  the  film  cartridge  was  submitted  as  a  print 
reorder  by  the  customer.  That  this  is  so  may  be 
seen  from  the  dedicated  track  allocation  of  Fig.  5 
wherein  track  F02  only  contains  data  pertaining  to 
the  printing  process  such  as  makeover  corrections 
or  pertaining  specifically  to  reorder  instructions.  In 
this  case,  the  controller  915  prompts  the 
photofinisher  operator  to  check  the  data  on  track 

F02  for  completeness  (block  1052)  and  then  sends 
the  reorder  film  cartridge  to  a  printer  dedicated  to 
processing  reorders  or  for  reorder  lamination  (block 
1054)  from  which  it  is  ultimately  sent  to  a  printer. 

5  On  the  other  hand,  if  track  F02  was  empty  as 
the  film  was  originally  received  (YES  branch  of 
block  1050)  the  film  cartridge  is  sent  to  a  splicer 
(block  1056)  to  be  spliced  into  a  long  roll  consist- 
ing  of  many  customer  orders  (block  1058)  for  pro- 

io  cessing  or  developing  (block  1060)  and  then  for 
printing  (block  1062).  The  printer  operation  repre- 
sented  by  block  1062  of  Fig.  20b  corresponds  to 
the  printer  algorithm  of  Fig.  20c. 

The  updating  process  of  block  1044  may  re- 
15  quire  the  photofinisher  operator  to  enter  the  cus- 

tomer  ID,  the  photofinisher  ID,  the  customer  order 
information  and  a  dealer  ID  (if  applicable)  if  no 
such  data  has  previously  been  recorded.  Such 
would  be  the  case  if  the  customer's  camera  was  of 

20  the  ordinary  type  not  having  the  magnetic  record- 
ing  capability  of  the  camera  illustrated  in  Fig.  2. 

Printer  Operation  Algorithm 

25  As  discussed  previously  in  connection  with  Fig. 
18,  the  photofinisher  system  includes  a  printer  940 
associated  with  a  controller  945  connected  to  a 
memory  950  storing  a  printer  algorithm  and  a  clas- 
sifier  algorithm,  such  algorithms  being  illustrated  in 

30  the  flow  diagram  of  Fig.  20c.  The  operation  of  the 
printer  940  is  determined  by  the  classification  as- 
signed  to  each  image  on  the  developed  negative 
100  by  a  classifier  930.  Thus,  after  the  film  leaves 
the  order  entry  station  and  is  developed  in  the 

35  processor  developer  station  927,  the  resulting  neg- 
ative  image  is  classified  by  the  classifier  930.  The 
resulting  classification  determines  the  exposure 
used  by  the  printer  940  to  expose  a  frame  on  a 
sensitive  paper  roll  943  through  the  negative  im- 

40  age.  The  type  of  sensitive  material  comprising  the 
print  paper  roll  943  depends  upon  whether  the 
video-driven  printer  940  is  a  thermal  printer  or  an 
electrophotographic  printer. 

Execution  of  the  classifier/printer  algorithms  by 
45  the  controller  945  will  now  be  described  with  refer- 

ence  to  Fig.  20c.  In  the  description  that  follows,  it  is 
assumed  that  many  strips  of  film  100  have  been 
spliced  together  into  a  long  roll  which  has  already 
been  processed  in  the  developer  927.  Further,  the 

50  classifier  930  causes  the  classification  of  each 
frame  to  be  magnetically  recorded  via  the  head 
930a  in  track  F01  of  that  frame,  in  accordance  with 
the  dedicated  track  data  allocation  of  Fig.  5.  The 
roll  of  developed  negatives  travels  through  the 

55  printer  940  (block  1064  of  Fig.  20c).  The  controller 
945  causes  the  head  940a  to  read  the  data  in 
tracks  F00,  F01  and  F02  of  frame  0  of  each  individ- 
ual  film  order  in  the  roll  as  it  arrives  in  the  printer 

13 



25 EP  0  437  533  B1 26 

940  (block  1066).  The  controller  945  determines  at 
the  beginning  of  each  order  whether  track  F02  is 
empty  (block  1068).  If  track  F02  is  empty  (taking 
the  YES  branch  of  block  1068),  a  nominal  printer 
algorithm  corresponding  to  the  lefthand  vertical  col- 
umn  of  Fig.  20c.  On  the  other  hand,  if  data  pre- 
viously  recorded  in  track  F02  indicates  that  the 
negative  images  on  the  strip  of  film  are  to  be 
printed  pursuant  to  a  makeover  requirement,  then 
the  negatives  are  processed  in  accordance  with  a 
makeover  process  indicated  generally  as  the  mid- 
dle  vertical  column  of  Fig.  20c.  Finally,  if  data 
previously  recorded  in  track  F02  of  frame  0  in- 
dicates  that  the  negatives  were  submitted  pursuant 
to  a  customer  print  reorder,  then  a  reorder  process 
algorithm  generally  indicated  at  the  right  hand  ver- 
tical  column  of  Fig.  20c  is  followed.  The  determina- 
tion  of  the  status  of  track  F02  of  block  1068  facili- 
tates  these  decisions  because  the  dedicated  track 
allocation  of  Fig.  5  is  such  that  only  reorder  and/or 
makeover  instructions  are  recorded  in  track  F02  of 
frame  0. 

If  track  F02  is  empty,  the  YES  branch  of  block 
1068  is  followed  to  the  nominal  printer  process  in 
the  lefthand  vertical  column  of  Fig.  20c,  as  men- 
tioned  previously.  First,  the  controller  945  deter- 
mines  whether  the  paper  size  and  surface  type 
specified  in  the  customer  order  instructions  re- 
corded  in  frame  0  correspond  to  the  paper  size 
and  surface  type  of  the  photosensitive  paper  al- 
ready  loaded  into  the  printer  940  (block  1070).  If 
not,  taking  the  NO  branch  of  block  1070,  the  con- 
troller  945  displays  an  alarm  or  error  unless  or  until 
the  paper  stock  in  the  printer  940  is  changed. 
Otherwise,  taking  the  YES  branch  of  block  1070, 
the  controller  945  determines,  from  the  customer 
order  data  recorded  in  frame  F00,  the  number  of 
prints  to  be  made  for  each  frame  on  the  film  by 
frame  number.  Thus,  data  is  stored  in  memory  in 
the  controller  945  (block  1072).  Then,  the  negative 
100  is  advanced  by  one  frame  in  the  printer  940 
(block  1074)  and  the  controller  945  reads  the  cur- 
rent  frame  number  through  the  head  940a  (block 
1076).  The  controller  945  then  determines  whether 
the  current  frame  number  is  within  the  total  number 
of  frames  on  the  filmstrip  (block  1078).  If  the  frame 
number  falls  within  the  allowed  range,  then  the 
current  frame  includes  an  image  to  be  developed 
and,  taking  the  YES  branch  of  block  1078,  the 
controller  945  scans  memory  to  determine  the 
number  of  prints  to  be  made  for  that  particular 
frame  (block  1080).  Further,  the  controller  945  en- 
ables  the  classifier  930  to  classify  the  particular 
frame  (block  1082)  and  causes  the  printer  to  print 
the  required  number  of  prints  of  that  frame  in 
accordance  with  the  classification  made  by  the 
classifier  930  (block  1084).  Then,  the  number  of 
prints  made  is  recorded  in  track  F01  of  that  frame 

(block  1086)  and  the  film  is  advanced  to  the  next 
frame  (block  1074)  so  that  the  cycle  may  be  re- 
peated. 

Returning  to  block  1078,  if  the  current  frame 
5  number  did  not  fall  within  the  maximum  number  of 

frames  on  the  film  (NO  branch  of  block  1078),  this 
indicates  that  the  end  of  the  customer's  order  has 
been  reached,  and  the  controller  945  causes  the 
printer  940  to  place  a  special  notch  at  one  edge  of 

io  the  print  roll  943  corresponding  to  the  location  of 
the  print  of  the  current  frame,  the  special  notch 
comprising  an  end  of  order  mark  on  the  print 
paper,  in  accordance  with  a  well-known  convention 
of  the  film  print  processing.  (Block  1088.)  Then  the 

is  controller  945  causes  the  roll  of  negatives  to  be 
advanced  to  the  leader  (frame  0)  of  the  next  cus- 
tomer  order  (block  1090).  The  controller  945  then 
determines  whether  the  previous  order  was  the  last 
order  on  the  spliced  negative  roll  and,  if  so,  the 

20  operation  is  stopped  (YES  branch  of  block  1092). 
Otherwise,  taking  the  NO  branch  of  block  1092,  the 
entire  operation  is  repeated  for  the  next  customer 
order,  returning  to  block  1066. 

Returning  now  to  block  1068,  if  it  is  determined 
25  that  track  F02  is  not  empty,  this  would  indicate  that 

the  roll  of  negatives  is  not  submitted  for  first  time 
printing  (block  1094)  so  that  either  the  makeover 
process  or  the  reorder  process  must  be  used. 
Therefore,  the  controller  945  determines  at  block 

30  1096  whether  the  data  recorded  on  track  F02  in- 
dicates  makeover  instructions  only  (YES  branch  of 
block  1096)  or  indicates  reorder  instructions  (NO 
branch  of  block  1096).  If  the  track  F02  data  in- 
dicates  makeover  instructions  only,  then  the  con- 

35  trailer  945  operates  in  a  manner  similar  to  that 
described  previously  by  first  determining  whether 
the  paper  size  and  surface  are  correct  (block 
1070a),  advances  the  film  one  frame  (block  1074a), 
reads  the  frame  number  (block  1076a)  and  deter- 

40  mines  whether  the  end  of  order  has  been  reached 
(block  1078a).  If  not,  the  controller  945  reads  the 
makeover  data  or  instructions  previously  recorded 
on  track  F02  (block  1100).  If  track  F02  of  the 
current  frame  is  empty  then,  taking  the  YES  branch 

45  of  block  1102,  this  indicates  that  no  makeover 
prints  are  required  of  the  current  frame  so  that  the 
negatives  are  advanced  by  one  more  frame,  return- 
ing  to  block  1074a,  and  the  process  is  repeated. 
Otherwise,  taking  the  NO  branch  of  block  1102,  the 

50  controller  945  reads  the  number  of  prints  to  be 
made  of  the  current  frame,  the  classification  of  the 
current  frame  and  the  makeover  correction  for  that 
frame  recorded  on  track  F01  (block  1104).  The 
controller  945  then  causes  the  printer  940  to  make 

55  the  corresponding  print  or  prints  (block  1106). 
Then,  the  controller  945  reads  the  number  of  prints 
previously  made  (if  any)  from  track  F02,  adds  to 
that  the  number  of  prints  just  made  by  the  current 
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printing  operation  and  rerecords  the  sum  in  the 
proper  location  on  track  F02.  The  entire  process  is 
returned  to  block  1074a  so  that  the  film  is  ad- 
vanced  to  the  next  frame  and  the  cycle  is  repeated. 
(Block  1108.) 

Returning  to  block  1096  of  Fig.  20c,  the  con- 
troller  945  may  determine  that  track  F02  contains 
reorder  instructions,  indicating  that  the  negatives 
have  been  submitted  by  a  customer  for  a  reorder 
of  prints.  Accordingly,  the  controller  945  imple- 
ments  the  reorder  process  of  Fig.  20c  (NO  branch 
of  block  1096).  To  begin  the  reorder  process  of 
Fig.  20c,  the  controller  945  determines  whether  the 
paper  size  and  surface  specified  in  the  reorder 
customer  information  recorded  on  track  F02  cor- 
responds  to  the  paper  size  and  paper  surface  type 
already  loaded  into  the  printer  940  (Block  1070b  of 
Fig.  20c).  If  the  paper  size  or  surface  does  not 
match  that  specified  (NO  branch  of  block  1070b) 
then  the  controller  945  causes  an  alarm  to  be 
displayed  to  the  operator  and  stops  the  process. 
Otherwise  (YES  branch  of  block  1070b)  the  control- 
ler  causes  the  printer  940  to  advance  the  film  100 
by  one  frame  (block  1074b)  and  reads  the  frame 
number  recorded  in  either  track  CO  or  track  F00  of 
the  next  frame  (block  1076b).  The  controller  945 
then  determines  whether  that  frame  number  falls 
within  the  maximum  number  of  frames  within  that 
customer's  order  (block  1078b).  If  not  (NO  branch 
of  block  1078b)  the  frame  number  indicates  that 
the  end  of  the  order  has  been  reached,  and  there- 
fore  the  controller  945  causes  the  printer  940  to 
punch  a  notch,  or  end  of  order  mark,  in  the  cor- 
responding  location  in  the  roll  of  prints  943  (block 
1088  of  Fig.  20c).  Otherwise,  taking  the  YES 
branch  of  block  1078b,  the  controller  945  causes 
the  reorder  data  recorded  in  track  F02  of  the 
present  frame  to  be  read  out  via  the  head  940a 
(block  1100a)  so  that  these  instructions  may  be 
stored  and  executed.  The  remainder  of  the  opera- 
tion  of  the  reorder  process  is  the  same  as  the 
makeover  process,  specifically  blocks  1102,  1104, 
1106  and  1108,  the  corresponding  blocks  in  the 
reorder  process  of  Fig.  20c  being  labelled  1102a, 
1104a,  1106a  and  1108a,  respectively. 

Inspection  Process 

The  inspection  station  960  of  Fig.  18,  under 
control  of  the  controller  965,  follows  an  inspection 
algorithm  stored  in  the  memory  970,  the  inspection 
algorithm  being  illustrated  in  the  flow  diagram  of 
Fig.  20d.  The  inspection  station  960,  via  the  mag- 
netic  head  960a,  reads  the  data  frame  0,  tracks 
F00,  F01  and  F02  (block  1200  of  Fig.  20d).  The 
controller  965  determines  whether  or  not  track  F02 
is  empty  (block  1203).  If  track  F02  is  not  empty, 
this  indicates  that  the  current  order  requires 

makeover  or  reorder,  and  an  alarm  or  indication  is 
raised  (NO  branch  of  block  1203).  In  a  special 
case,  the  inspection  station  960  may  halt  operation 
at  this  point  if  it  is  not  supposed  to  handle  reorders 

5  or  makeovers.  Otherwise,  taking  the  YES  branch  of 
block  1203,  the  inspection  station  960  advances 
the  negatives  by  one  frame  (block  1205  of  Fig. 
20d)  and  reads  the  frame  number  of  the  next  frame 
(block  1207).  The  controller  965  determines  wheth- 

io  er  or  not  that  frame  number  falls  within  the  maxi- 
mum  number  of  frames  on  a  given  roll  of  film 
(block  1209).  If  not,  taking  the  NO  branch  of  block 
1209,  the  frame  number  indicates  the  end  of  the 
particular  customer  order  has  been  reached  and 

is  the  controller  965  next  determines  whether  an  end 
of  order  flag  has  been  set  (block  1211).  The  setting 
of  this  flag  will  be  discussed  below.  If  not  (NO 
branch  of  block  1211),  the  negatives  and  the  prints 
have  gotten  out  of  synchronization  with  each  other 

20  (block  1213)  and  an  alarm  is  sounded.  Otherwise, 
the  end  of  order  has  properly  been  reached  and 
the  roll  of  negatives  is  advanced  to  frame  0  (the 
leader)  of  the  next  customer  order  or  roll  (block 
1215),  and  the  entire  cycle  is  repeated. 

25  Returning  to  block  1209,  if  the  current  frame 
number  does  not  indicate  that  the  end  of  customer 
order  has  been  reached  (YES  branch  of  block 
1209)  the  controller  965  reads  (through  the  head 
960a)  the  number  of  prints  to  be  made  of  that 

30  particular  frame  in  accordance  with  the  customer 
order  data  previously  recorded  on  track  F01  of  that 
frame  (block  1217).  If  the  number  of  desired  prints 
is  0  for  this  frame  (YES  branch  of  block  1219),  then 
the  process  returns  to  block  1205  of  Fig.  20d,  to 

35  advance  the  negatives  one  frame  and  repeat  the 
foregoing  steps  for  the  next  frame.  Otherwise,  tak- 
ing  the  NO  branch  of  block  1219,  the  controller  965 
determines  whether  the  end  of  order  flag  has  been 
set.  If  so,  this  would  indicate  (as  before)  that  the 

40  roll  of  negatives  and  the  roll  of  prints  have  gotten 
out  of  synchronization  with  respect  to  each  other 
(YES  branch  of  block  1221)  and  an  alarm  is  soun- 
ded  (block  1223).  Otherwise,  taking  the  NO  branch 
of  block  1221,  the  roll  of  prints  943  is  advanced  by 

45  a  number  of  frames  equal  to  the  number  of  prints 
desired  (block  1225).  These  prints  are  inspected  by 
an  operator  (block  1227)  and  a  determination  is 
made  whether  each  print  is  saleable  (block  1229). 
If  so,  taking  the  YES  branch  of  block  1229,  the 

50  operator  makes  a  keyboard  entry  indicating  that  the 
print  is  saleable,  and  the  controller  965  responds 
by  determining  whether  the  end  of  order  mark  or 
notch  has  been  detected  on  the  roll  of  prints  (block 
1231).  If  not,  the  controller  965  causes  the  actual 

55  number  of  prints  to  be  recorded  in  track  F02  of  the 
current  frame  (block  1233),  and  the  process  returns 
to  block  1  205  where  the  negatives  are  advanced  to 
the  next  frame,  and  the  process  is  repeated.  Other- 
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wise,  taking  the  YES  branch  of  block  1231,  in 
response  to  the  end  of  order  mark  or  notch  being 
detected  on  the  roll  of  prints  943,  the  controller  965 
sets  the  end  of  order  flag  (block  1235).  As  before, 
the  controller  965  then  causes  the  number  of  prints 
to  be  written  in  track  F02  (block  1233)  and  repeats 
the  entire  cycle  for  the  next  frame. 

Returning  to  block  1229,  if  the  operator  signals 
the  controller  965  that  the  current  print  is  not 
saleable  (NO  branch  of  block  1229),  then  the  con- 
troller  965  prompts  the  operator  to  determine 
whether  or  not  the  deficiency  could  be  corrected 
by  changing  the  exposure  to  make  a  new 
(makeover)  print  (block  1237).  If  not  (NO  branch  of 
block  1237),  the  operator  signals  the  controller  965 
and  the  controller  965  sets  a  discard  flag  (block 
1239)  while  the  operator  marks  the  print  as  a 
discard  (block  1241),  typically  with  a  grease  pen- 
ciled  "X"  on  the  print.  On  the  other  hand,  if  the 
exposure  is  correctable  (YES  branch  of  block  1237) 
then  the  operator  (either  human  or  automatic  with 
computer-executed  algorithm)  determines  or  com- 
putes  the  makeover  correction  to  the  exposure 
classification  (previously  determined  by  the  clas- 
sifier  930)  (block  1243)  while  the  operator  visibly 
marks  the  print  as  a  makeover  (typically  with  a 
grease  pencil  diagonal  line  through  the  print). 
Thereafter,  the  process  goes  to  block  1231  and 
continues  in  the  manner  described  previously. 
However,  in  this  case,  at  block  1233,  what  is  writ- 
ten  in  track  F02  includes  the  makeover  correction 
to  the  original  classification. 

Order  Assembly  Process 

The  sorter  985  of  Fig.  18,  under  control  of  the 
controller  987  follows  an  assembly  (or  "sorter") 
algorithm  stored  in  the  memory  990.  The  sorter 
algorithm  is  illustrated  in  the  flow  diagram  of  Fig. 
20e.  Referring  to  Fig.  20e,  the  order  assembly 
process  begins  as  the  sorter  985  receives  the 
negatives  100.  Starting  with  the  first  customer  or- 
der,  the  sorter  reads  the  data  on  track  F00  of  frame 
0  specifying  the  dealer  ID  and  the  customer  ID  via 
the  head  985a,  while  the  controller  987  resets  the 
print  count  (block  1400  of  Fig.  20e).  Next,  the 
sorter  985  advances  the  negatives  100  by  one 
frame  and  reads  the  frame  number  (block  1402). 
The  controller  987  then  determines  whether  the 
frame  number  falls  within  the  range  of  the  maxi- 
mum  number  of  frames  within  a  given  customer 
order  (block  1404).  If  not  (NO  branch  of  block 
1404),  the  controller  987  determines  whether  an 
end  of  order  flag  number  1  and  end  of  order  flag 
number  2  has  been  set  (block  1406).  As  will  be 
described  below,  end  of  order  flag  number  1  sig- 
nifies  that  the  current  frame  on  the  roll  of  first  time 
prints  943  received  at  the  sorter  985  includes  an 

end  of  order  notch  or  mark  at  its  edge,  while  end  of 
order  flag  number  2  signifies  the  same  thing  for  the 
roll  of  makeover  prints  983.  Thus,  if  the  controller 
987  determines,  at  block  1404  of  Fig.  20e,  that  the 

5  current  frame  number  of  the  roll  of  negatives  100 
at  the  sorter  985  exceeds  the  maximum  frame 
number  of  a  given  customer's  order  (NO  branch  of 
block  1404)  then  both  the  end  of  order  flag  number 
1  and  end  of  order  flag  number  2  should  have 

io  been  set  already,  in  order  for  the  film  to  be  in 
synchronization  with  the  original  print  roll  943  and 
the  makeover  print  roll  983.  If  this  is  not  true  (NO 
branch  of  block  1406)  an  alarm  is  set  and  the 
process  is  stopped  (block  1408).  Otherwise,  the 

is  controller  987  resets  end  of  order  flag  number  1 
(block  1410)  and  causes  the  sorter  985  to  dump 
the  current  batch  of  prints  from  print  rolls  943  and 
983  and  negatives  from  the  negative  roll  100  to  a 
bin  (block  1412)  for  transmittal  to  the  enveloper 

20  station  995  (block  1414),  while  the  sorter  985  ad- 
vances  the  roll  of  negatives  100  to  frame  0  of  the 
next  customer  order  (block  1416)  and  the  entire 
process  begins  again. 

Returning  to  block  1404,  if  the  current  frame 
25  number  is  within  the  range  of  maximum  number  of 

frames  of  a  given  customer  order  (YES  branch  of 
block  1404)  then  the  controller  987  causes  the 
number  of  required  prints  for  the  current  frame  to 
be  read  from  the  customer  order  data  on  track  F01 

30  (block  1420)  and  then  determines  whether  track 
F02  of  that  frame  contains  a  makeover  correction 
or  data  indicating  a  discard  (block  1422).  If  not,  the 
controller  987  prompts  the  operator  to  determine 
whether  corresponding  prints  on  the  original  print 

35  roll  943  are  marked  for  makeover  or  discard  (block 
1424).  If  so,  an  alarm  is  sounded  and  the  process 
is  halted,  since  the  prints  and  negatives  are  out  of 
synchronization  (block  1426).  Otherwise,  taking  the 
NO  branch  of  block  1424,  everything  is  in  synchro- 

40  nization,  and  the  controller  987  causes  the  sorter 
985  to  cut  from  the  print  roll  943  a  number  of  prints 
equal  to  the  number  of  required  prints  (previously 
read)  and  to  pass  these  prints  to  a  bin  for  transmit- 
tal  to  the  enveloper  995  (block  1428).  Then,  since 

45  the  original  roll  of  prints  943  has  been  advanced  by 
the  number  of  prints  required,  the  print  counter  is 
incremented  by  the  same  number  (block  1430). 
The  controller  987  then  determines  whether  an  end 
of  order  notch  or  mark  is  present  on  the  print  now 

50  in  position  in  the  sorter  (block  1432).  If  not,  the 
process  returns  to  block  1402.  Otherwise  (YES 
branch  of  block  1432)  the  controller  987  sets  the 
end  of  order  flag  number  1  (block  1434)  before 
returning  to  block  1402  in  the  process  of  Fig.  20e. 

55  Returning  to  block  1422,  if  the  controller  987 
determines  that  makeover  or  discard  data  was  re- 
corded  on  track  F02  of  the  frame  (YES  branch  of 
block  1422),  then  the  controller  987  determines 
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whether  the  data  on  track  F02  indicates  that  the 
discard  flag  was  set  (block  1440).  If  so,  then  the 
controller  987  prompts  the  operator  to  determine 
whether  the  corresponding  print  on  the  original  roll 
943  is  marked  for  discard  (block  1442).  If  not,  the 
data  on  the  roll  of  negatives  100  and  the  data  on 
the  roll  of  prints  943  do  not  match,  an  alarm  is 
sounded  and  the  process  is  stopped  (block  1444). 
Otherwise,  taking  the  YES  branch  of  block  1442, 
the  controller  987  causes  the  sorter  985  to  cut  the 
number  of  required  prints  (read  previously  at  block 
1420)  from  the  roll  of  prints  943  for  discarding 
(block  1446)  and  the  process  proceeds  to  block 
1432  to  repeat  the  steps  previously  described  in 
connection  therewith. 

Returning  to  block  1440,  if  it  is  determined  that 
no  discard  flag  was  set  for  the  present  frame,  then, 
taking  the  NO  branch  of  block  1440,  the  controller 
987  concludes  that  the  determination  previously 
made  at  block  1422  indicates  that  a  makeover 
correction  is  present  in  track  F02  of  the  current 
frame,  indicating  that  a  corresponding  makeover 
print  on  a  makeover  roll  983  is  to  be  substituted  in 
place  of  the  corresponding  prints  on  the  original 
roll  943  (block  1448).  The  controller  987  therefore 
clears  the  end  of  order  flag  number  2  (block  1450). 
The  controller  987  then  prompts  the  operator  to 
determine  whether  the  current  print  on  the  original 
roll  943  is  marked  for  makeover  (block  1452).  If 
not,  the  print  roll  and  negative  roll  are  not  in 
synchronisation  (NO  branch  of  block  1452)  and  the 
controller  987  sounds  an  alarm  (block  1408).  Other- 
wise,  taking  the  YES  branch  of  block  1452,  the 
controller  987  causes  the  sorter  985  to  cut  the 
number  of  requested  prints  (previously  read  at 
block  1420)  from  the  makeover  roll  983,  causing 
the  makeover  roll  to  be  advanced  to  the  end  of  the 
sorter  985  by  the  number  of  prints  (block  1454) 
and  increments  the  print  counter  (block  1456).  The 
controller  987  then  queries  the  sorter  985  as  to 
whether  the  makeover  print  frame  just  received  by 
the  sorter  985  has  an  end  of  order  notch  (or  mark) 
on  it  (block  1458).  If  not,  the  corresponding  number 
of  required  prints  (previously  read  at  block  1420)  is 
cut  from  the  original  print  roll  943  for  discarding 
and  the  process  continues  to  block  1432.  Other- 
wise,  taking  the  YES  branch  of  block  1458,  the 
controller  987  sets  the  end  of  order  flag  number  2, 
signifying  that  the  makeover  print  roll  has  reached 
an  end  of  order  notch.  The  original  prints  are  then 
cut  (block  1460). 

Enveloper  Algorithm 

The  controller  987,  controlling  an  enveloper 
985,  executes  an  enveloper  algorithm  illustrated  in 
Fig.  20f,  this  algorithm  being  stored  in  a  memory 
993.  The  process  is  as  follows:  The  controller  987 

uses  data  previously  read  from  the  negatives, 
namely  the  customer  identification,  the  dealer  iden- 
tification,  the  number  of  prints  and  the  type  of 
service  (block  1600).  Using  optional  pricing  infor- 

5  mation  stored  in  the  memory  983,  the  controller 
987  computes  the  price  of  the  customer's  order 
(block  1602),  fetches  and  prints  an  envelope  ad- 
dressed  to  the  customer  (block  1604)  and  then 
determines  whether  a  dealer  identification  is 

io  present  for  that  particular  customer  order  (block 
1606).  If  not,  this  indicates  that  the  order  was  not 
received  through  a  dealer  but  was  instead  mailed 
directly  in  by  a  customer.  Therefore,  a  mail  order 
process  is  employed  (NO  branch  of  block  1606).  In 

is  this  mail  order  process,  the  controller  987  reads 
the  customer  address  from  memory  which  was 
previously  read  from  the  negative  100  prior  to  its 
being  cut  by  the  sorter  985  (block  1608).  The 
controller  987  then  causes  the  enveloper  995  to 

20  print  the  customer's  address  on  the  envelope 
(block  1610)  and  load  the  bin  contents  in  the  en- 
velope  (block  1612),  sort  the  envelope  by  zip  code 
and  place  in  the  mail  bin  (block  1614). 

Returning  to  block  1606,  if  a  dealer  identifica- 
25  tion  had  been  written  onto  the  negatives  100,  then 

it  is  stored  in  memory,  and  this  condition  is  sensed 
by  the  controller  987  (YES  branch  of  block  1606). 
In  response,  the  controller  987  loads  the  bin  con- 
tents  (film  or  prints)  into  the  envelope,  dumps  the 

30  envelope  into  a  dealer  bag  corresponding  to  the 
particular  dealer  ID. 

Claims 

35  1.  A  film-to-video  system  including  film-to-video 
printer  which  makes  prints  from  still  video  im- 
age  signals  generated  from  images  previously 
developed  in  successive  frames  in  an  elongate 
strip  of  photographic  film,  wherein: 

40  said  film  strip  comprises: 
a  virtually  transparent  magnetic  layer, 
a  plurality  of  parallel  longitudinal  tracks 

magnetically  recorded  in  said  magnetic  layer, 
characterized  in  that  different  ones  of  said  par- 

45  allel  tracks  contain  magnetically  recorded  data 
relating  to  different  data  categories  to  which 
respective  ones  of  said  tracks  have  been  dedi- 
cated;  and  further  characterized  in  that 

said  film-to-video  printer  comprises: 
50  magnetic  head  means  for  reading  or  writ- 

ing  data  in  a  selected  one  or  ones  said  tracks, 
means  for  selecting  one  of  said  frames; 
means  for  selecting  for  reading  by  said 

magnetic  head  means  within  one  of  said 
55  frames  one  of  said  tracks  containing  mag- 

netically  recorded  data  representing  at  least 
one  of  the  following  instructions  for  said  one 
frame:  crop,  zoom,  rotation,  character  display, 
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duration,  fade, 
means  for  executing  said  at  least  one  in- 

struction  by  one  of  cropping,  zooming,  rotating, 
superimposing  a  character  display,  timing  or 
fading  said  video  signal  so  as  to  generate  a 
processed  video  signal  therefrom,  respectively, 
and 

means  for  generating  a  print  from  said 
processed  video  signal. 

2.  The  system  of  claim  1  wherein  each  of  said 
tracks  starts  and  ends  within  the  length  of  a 
corresponding  one  of  said  frames. 

3.  The  system  of  claim  2  further  comprising  a 
plurality  of  perforations  in  said  strip  located 
sufficiently  near  one  longitudinal  edge  thereof 
so  as  to  be  outside  of  said  successive  frames 
thereof,  there  being  only  one  perforation  along 
said  one  edge  for  each  one  of  said  successive 
frames. 

4.  The  system  of  claim  3  wherein  each  track  is 
generally  adjacent  a  corresponding  one  of  said 
frames  so  as  to  be  rapidly  accessable  by 
indexing  the  corresponding  one  of  said  per- 
forations. 

5.  The  system  of  claim  4  wherein  plural  tracks 
within  the  length  of  one  of  said  frames  are 
characterized  by  a  common  starting  location 
having  a  predetermined  spatial  relationship 
with  a  corresponding  one  of  said  perforations. 

6.  The  system  of  claim  5  wherein  each  of  said 
categories  is  addressable  on  said  film  strip  in 
the  manner  of  an  X-Y  addressable  random 
access  memory,  individual  ones  of  said  per- 
forations  uniquely  locating  a  particular  one  of 
said  frames  corresponding  to  an  X  address, 
and  individual  ones  of  said  tracks  within  a 
frame  corresponding  to  a  Y  address. 

7.  The  system  of  claim  4  wherein  said  film-to- 
video  printer  further  comprises: 

means  for  sensing  individual  ones  of  said 
perforations,  and 

means  for  longitudinally  transporting  said 
film  strip  with  respect  to  said  magnetic  head 
means  until  one  of  said  perforations  corre- 
sponding  to  said  selected  one  frame  is  in 
registration  with  said  perforation  sensing 
means. 

8.  The  system  of  claim  7  wherein  said  perforation 
sensing  means  and  said  magnetic  head  means 
are  characterized  by  a  spatial  and  temporal 
relationship  corresponding  to  said  predeter- 

mined  spatial  relationship  between  said  track 
starting  location  and  said  one  perforation. 

9.  The  system  of  claim  2  wherein  said  instruc- 
5  tions  are  each  uniquely  specified  by  predeter- 

mined  symbol  patterns  representable  by  said 
magnetically  recorded  data. 

10.  The  system  of  claim  4  wherein  said  tracks 
io  comprise: 

a  plurality  of  longitudinal  peripheral  tracks 
magnetically  recorded  in  said  magnetic  layer 
and  located  sufficiently  near  one  of  the  longitu- 
dinal  edges  of  said  film  strip  so  as  to  be 

is  outside  of  said  successive  frames,  and 
a  plurality  of  longitudinal  interior  tracks 

magnetically  recorded  in  said  magnetic  layer, 
whereby  each  of  said  interior  tracks  begins 
and  ends  within  a  corresponding  one  of  said 

20  frames. 

11.  The  system  of  claim  10  wherein  said  periph- 
eral  tracks  are  wider  while  said  interior  tracks 
are  narrower  so  as  to  accommodate  lateral  film 

25  wander  during  writing  of  said  peripheral  tracks, 
said  peripheral  tracks  being  dedicated  to  the 
writing  of  data  with  a  relatively  large  amount  of 
lateral  film  wander  and  said  interior  tracks  be- 
ing  dedicated  to  the  writing  of  data  with  a 

30  relatively  small  amount  of  lateral  film  wander. 

12.  The  system  of  claim  10  wherein  said  periph- 
eral  tracks  are  dedicated  to  the  reading  and 
writing  of  such  data  therein  with  some  destruc- 

35  tion  of  said  photosensitive  layers  in  regions 
thereof  in  registration  with  said  peripheral 
tracks;  and 

said  interior  tracks  are  dedicated  to  the 
reading  and  writing  of  such  data  therein  with 

40  no  destruction  of  said  photosensitive  layers 
within  said  frames. 

13.  The  system  of  claim  12  wherein  said  interior 
tracks  are  formed  by  a  magnetic  head  record- 

45  ing  process  in  which  a  magnetic  head  records 
data  but  does  not  contact  said  film  strip  with 
sufficient  force  to  substantially  harm  said  pho- 
tosensitive  layer,  while  said  peripheral  tracks 
are  formed  by  a  magnetic  head  recording  pro- 

50  cess  in  which  a  magnetic  head  records  data 
while  not  always  avoiding  contact  with  said  film 
strip  with  sufficient  force  to  substantially  harm 
said  photosensitive  layer. 

55  14.  The  system  of  claim  1  wherein  said  magnetic 
head  means  comprises  a  plurality  of  magnetic 
heads  corresponding  to  individual  ones  of  said 
tracks. 
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15.  The  system  of  claim  14  wherein  any  one  said 
tracks  is  selected  for  magnetic  reading  or  writ- 
ing  by  activating  a  corresponding  one  of  said 
plurality  of  said  heads. 

16.  The  system  of  claim  8  wherein  a  time  delay  is 
interposed  between  the  sensing  of  a  corre- 
sponding  one  of  said  perforations  by  said  per- 
foration  sensing  means  and  transmission  of 
data  from  or  to  said  magnetic  head  means,  the 
combination  of  the  length  of  said  time  delay 
and  the  spatial  relationship  between  said  mag- 
netic  head  means  and  said  perforation  sensing 
means  being  equivalent  to  said  predetermined 
relationship  between  said  perforation  and  said 
track  starting  location,  whereby  said  track  start 
location  of  a  chosen  frame  is  registrable  with 
said  magnetic  head  means  by  indexing  the 
corresponding  one  of  said  perforations  with 
said  perforation  sensing  means. 

17.  The  system  of  claim  1  wherein  there  are  plural 
mutually  parallel  ones  of  said  magnetic  tracks 
beginning  and  ending  within  a  space  adjacent 
said  selected  frame,  at  least  one  of  said  plural 
tracks  being  individually  dedicated  to  the  stor- 
ing  of  predetermined  ones  of  said  instructions, 
and  wherein  said  means  for  selecting  at  least 
one  of  said  tracks  selects  a  particular  one  of 
said  plural  parallel  tracks  within  said  selected 
frame. 

18.  A  film-to-video  system  including  a  film-to-video 
printer  which  makes  a  print  from  a  still  video 
image  signal  generated  from  an  image  pre- 
viously  developed  in  one  of  successive  frames 
in  an  elongate  strip  of  photographic  film,  the 
improvement  wherein: 

said  film  strip  comprises: 
a  virtually  transparent  magnetic  layer, 
a  plurality  of  parallel  longitudinal  tracks 

magnetically  recorded  in  said  magnetic  layer, 
characterized  in  that  different  ones  of  said  par- 
allel  tracks  contain  magnetically  recorded  data 
relating  to  different  data  categories  to  which 
respective  ones  of  said  tracks  have  been  dedi- 
cated;  wherein  said  categories  comprise  at 
least  one  of: 

(a)  print  classification  instruction, 
(b)  makeover  print  correction  instruction, 
and 

said  film-to-video  printer  comprises: 
magnetic  head  means  for  reading  or  writ- 

ing  data  in  a  selected  one  or  ones  said  track, 
means  for  selecting  one  of  said  frames; 
means  for  selecting  for  reading  by  said 

magnetic  head  means  within  one  of  said 
frames  one  of  said  tracks  containing  mag- 

netically  recorded  data  representing  at  least 
one  of  said  instructions  for  said  one  frame, 

means  for  exposing  said  one  film  frame  to 
a  video  sensor  so  as  to  generate  said  still 

5  video  signal  in  accordance  with  at  least  one  of 
(a)  said  print  classification  instruction  and  (b) 
said  makeover  print  correction  instruction,  and 

means  for  generating  a  print  from  said 
vide  signal. 

10 
19.  The  system  of  claim  18  wherein  said  cate- 

gories  further  comprise  print  quantity  instruc- 
tion,  wherein  said  means  for  generating  a  print 
generates  a  number  of  prints  from  said  one 

is  frame  in  accordance  with  said  print  quantity 
instruction. 

Patentanspruche 

20  1.  Elektronisches  Filmabtastsystem  mit  einem 
Printer  zur  Herstellung  von  Bildkopien  entspre- 
chend  Videosignalen,  die  von  einer  Folge  von 
zuvor  entwickelten  Bildfeldern  eines  fotografi- 
schen  Filmstreifens  stammen,  der  eine  prak- 

25  tisch  transparente  Magnetschicht  und  eine 
Vielzahl  von  parallelen  langgestreckten  Ma- 
gnetspuren  aufweist,  die  auf  der  Magnetschicht 
magnetisch  aufgezeichnet  sind,  dadurch  ge- 
kennzeichnet,  dal3 

30  unterschiedliche  Spuren  aus  dieser  Vielzahl 
von  parallelen  Spuren  magnetisch  aufgezeich- 
nete  Daten  enthalten,  die  sich  auf  unterschied- 
liche  Datenkategorien  beziehen,  fur  die  jeweils 
bestimmte  Spuren  vorgesehen  sind,  und  dal3 

35  der  Printer 
eine  Magnetkopfeinheit  zum  Schreiben  oder 
Lesen  von  Daten  in  einer  oder  mehreren  aus- 
gewahlten  Spuren  umfaBt  sowie 
Mittel  zum  Auswahlen  jeweils  eines  der  Bildfel- 

40  der, 
Mittel,  die  innerhalb  eines  der  Bildfelder  jeweils 
eine  Spur  zum  Lesen  durch  den  Magnetkopf 
auswahlen,  die  magnetisch  aufgezeichnete  Da- 
ten  enthalt,  die  mindestens  eine  Anweisung  fur 

45  dieses  Bildfeld,  wie  z.B.  AusschnittsvergroBe- 
rung,  Zoomeffekt,  Orientierung,  Hinzufugung 
von  Zeichen  oder  andere  Veranderungen  dar- 
stellen, 
Mittel  zur  Ausfuhrung  mindestens  einer  der 

50  verschiedenen  Anweisungen  zur  Veranderung 
des  Videosignals  und  zum  Erzeugen  eines  ent- 
sprechend  verarbeiteten  Videosignals  und 
Mittel,  die  entsprechend  dem  verarbeiteten  Vi- 
deosignal  eine  Bildkopie  erzeugen. 

55 
2.  System  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  dal3  die  Spuren  jeweils  innerhalb  ei- 
ner  entsprechenden  Bildfeldlange  beginnen 
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und  enden. 

3.  System  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daB  in  dem  Filmstreifen  eine  Vielzahl 
von  Perforationen  vorgesehen  ist,  die  so  nahe  5 
an  der  Langskante  des  Streifens  angeordnet 
sind,  daB  sie  sich  auBerhalb  der  aufeinanderfol- 
genden  Bildfelder  befinden,  und  daB  fur  jedes 
der  aufeinanderfolgenden  Bildfelder  langs  sei- 
ner  einen  Kante  jeweils  nur  eine  Perforation  10 
vorgesehen  ist. 

4.  System  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  daB  jede  der  Spuren  im  allgemeinen 
benachbart  einem  entsprechenden  Bildfeld  so  is 
angeordnet  ist,  daB  durch  Positionieren  der 
entsprechenden  Perforation  ein  rascher  Zugriff 
moglich  ist. 

5.  System  nach  Anspruch  4,  dadurch  gekenn-  20 
zeichnet,  daB  die  verschiedenen  Spuren  inner- 
halb  einer  jeden  Bildfeldlange  eine  gemeinsa- 
me  Startposition  besitzen,  die  in  einem  vorbe- 
stimmten  raumlichen  Verhaltnis  zu  der  jeweils 
entsprechenden  Perforation  steht.  25 

6.  System  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  jede  der  Kategorien  auf  dem 
Filmstreifen  nach  Art  eines  X-Y-adressierbaren 
RAM-Speichers  adressierbar  ist,  wobei  einzel-  30 
ne  Perforationen  jeweils  ausschlieBlich  ein  ei- 
ner  X-Adressierung  entsprechendes  Bildfeld 
bestimmen  und  einzelne  bestimmte  Spuren  in 
einen  Bildfeld  jeweils  einer  Y-Adressierung  ent- 
sprechen.  35 

7.  System  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  der  Printer 
Mittel  zum  Abtasten  einzelner  Perforationen 
sowie  Mittel  umfaBt,  die  den  Filmstreifen  in  40 
Bezug  auf  die  Magnetkopfeinheit  solange  in 
Langsrichtung  transportieren,  bis  eine  dem  je- 
weils  ausgewahlten  Bildfeld  entsprechende 
Perforation  gegenuber  den  Perforationsabtast- 
mitteln  ausgerichtet  ist.  45 

8.  System  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  daB  die  Perforationsabtastmittel  und 
die  Magnetkopfeinheit  in  einer  raumlichen  und 
zeitlichen  Beziehung  zueinander  stehen,  die  so 
der  vorbestimmten  raumlichen  Beziehung  zwi- 
schen  dem  Startpunkt  der  Spur  und  der  jewei- 
ligen  Perforation  entspricht. 

9.  System  nach  Anspruch  2,  dadurch  gekenn-  55 
zeichnet,  daB  die  Anweisungen  jeweils  durch 
vorbestimmte  Symbolmuster  festgelegt  sind, 
die  mittels  der  magnetisch  aufgezeichneten 

Daten  darstellbar  sind. 

10.  System  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  die  Spuren 
aus  einer  Vielzahl  langs  verlaufender  auBerer 
Spuren  bestehen,  die  in  der  Magnetschicht 
magnetisch  aufgezeichnet  und  so  nah  an  den 
Langskanten  des  Filmstreifens  angeordnet 
sind,  daB  sie  sich  auBerhalb  der  aufeinanderfol- 
genden  Bildfelder  befinden,  sowie 
eine  Vielzahl  von  langs  verlaufenden  Innenspu- 
ren  umfassen,  die  in  der  Magnetschicht  ma- 
gnetisch  aufgezeichnet  sind  und  jeweils  inner- 
halb  des  betreffenden  Bildfeldes  beginnen  und 
enden. 

11.  System  nach  Anspruch  10,  dadurch  gekenn- 
zeichnet,  daB  die  auBeren  Spuren  breiter  und 
die  Innenspuren  enger  sind  und  eine  seitliche 
Filmauswanderung  wahrend  des  Beschreibens 
der  auBeren  Spuren  ausgleichen,  wobei  die 
auBeren  Spuren  fur  das  Schreiben  von  Daten 
bei  relativ  starker  seitlicher  Filmauswanderung 
und  die  Innenspuren  fur  das  Schreiben  von 
Daten  bei  relativ  geringer  seitlicher  Filmaus- 
wanderung  vorgesehen  sind. 

12.  System  nach  Anspruch  10,  dadurch  gekenn- 
zeichnet,  daB  die  auBeren  Spuren  fur  das  Le- 
sen  und  Schreiben  von  Daten  vorgesehen 
sind,  bei  denen  ein  Teil  der  fotoempfindlichen 
Schichten  in  den  Bereichen  zerstort  wird,  die 
mit  den  auBeren  Spuren  fluchten,  und  daB  die 
Innenspuren  fur  das  Lesen  und  Schreiben  von 
Daten  vorgesehen  sind,  bei  denen  die  foto- 
empfindlichen  Schichten  innerhalb  der  Bildfel- 
der  nicht  Zerstort  werden. 

13.  System  nach  Anspruch  12,  dadurch  gekenn- 
zeichnet,  daB  die  Innenspuren  in  einem  Ma- 
gnetaufzeichnungsverfahren  herstellbar  sind, 
bei  dem  ein  Magnetkopf  die  Daten  aufzeichnet, 
ohne  dabei  den  Filmstreifen  mit  einer  so  star- 
ken  Kraft  zu  beruhren,  daB  dadurch  die  foto- 
empfindliche  Schicht  wesentlich  beschadigt 
wird,  wahrend  die  auBeren  Spuren  in  einem 
Magnetaufzeichnungsverfahren  herstellbar 
sind,  bei  dem  ein  Magnetkopf  Daten  aufzeich- 
net,  ohne  daB  dabei  eine  Beruhrung  mit  dem 
Filmstreifen  mit  einer  solchen  Kraft  vermeidbar 
ist,  daB  eine  wesentliche  Beschadigung  der 
fotoempfindlichen  Schicht  ausgeschlossen  ist. 

14.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  Magnetkopfeinheit  mehrere 
Magnetkopfe  umfaBt,  die  jeweils  bestimmten 
einzelnen  Spuren  entsprechen. 
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15.  System  nach  Anspruch  14,  dadurch  gekenn- 
zeichnet,  daB  durch  Aktivieren  eines  bestimm- 
ten  Magnetkopfes  aus  der  Vielzahl  von  Ma- 
gnetkopfen  jeweils  eine  der  Spuren  fur  das 
magnetische  Lesen  oder  Schreiben  von  Daten 
auswahlbar  ist. 

16.  System  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daB  zwischen  dem  Abtasten  einer 
bestimmten  Perforation  durch  die  Perforations- 
abtastmittel  und  der  Ubertragung  der  Daten 
von  oder  zu  der  Magnetkopfeinheit  eine  Zeit- 
spanne  liegt,  wobei  sich  die  Kombination  der 
jeweiligen  Zeitspanne  mit  der  raumlichen  Be- 
ziehung  zwischen  der  Magnetkopfeinheit  und 
den  Perforationsabtastmitteln  und  die  vorbe- 
stimmte  Beziehung  zwischen  der  Perforation 
und  dem  Startpunkt  der  Spur  derart  entspre- 
chen,  daB  der  Startpunkt  der  Spur  eines  ge- 
wahlten  Bildfelds  gegenuber  der  Magnetkopf- 
einheit  durch  Positionieren  der  betreffenden 
Perforation  gegenuber  den  Perforationsabtast- 
mitteln  ausrichtbar  ist. 

17.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  verschiedene  zueinander  parallel 
verlaufende  Magnetspuren  innerhalb  eines 
dem  ausgewahlten  Bildfeld  benachbarten  Be- 
reichs  beginnen  und  enden,  von  denen  minde- 
stens  eine  Spur  speziell  zum  Speichern  vorbe- 
stimmter  Anweisungen  dient,  und  daB  die  Mit- 
tel  zum  Auswahlen  mindestens  einer  der  Spu- 
ren  eine  ganz  bestimmte  Spur  aus  den  ver- 
schiedenen  parallelen,  innerhalb  des  gewahl- 
ten  Bildfelds  liegenden  Spuren  wahlen. 

18.  Elektronisches  Filmabtastsystem  mit  einem 
Printer  zur  Herstellung  einer  Bildkopie  entspre- 
chend  Videosignalen,  die  von  einem  zuvor  ent- 
wickelten  Bild  einer  Folge  von  Bildfeldern 
stammen,  die  auf  einem  fotografischen  Film- 
streifen  aufgezeichnet  sind,  der 
eine  im  wesentlichen  transparente  Magnet- 
schicht  und 
eine  Vielzahl  von  parallelen  langgestreckten,  in 
der  Magnetschicht  magnetisch  aufgezeichne- 
ten  Spuren  aufweist, 
dadurch  gekennzeichnet,  daB  verschiedene  der 
parallelen  Spuren  magnetisch  aufgezeichnete 
Daten  enthalten,  die  sich  auf  unterschiedliche 
Datenkategorien  beziehen,  fur  die  jeweils  be- 
stimmte  Spuren  vorgesehen  sind,  und  daB  die 
Datenkategorien  mindestens 

a)  eine  Druckklassifikationsanweisung  und 
b)  eine  Anweisung  fur  Wiederholkopien  und 
Korrekturen  umfassen 

und  daB  der  Printer 
eine  Magnetkopfeinheit  zum  Lesen  oder 

Schreiben  von  Daten  in  einer  oder  mehreren 
ausgewahlten  Spuren, 
Mittel  zum  Auswahlen  eines  der  Bildfelder  so- 
wie 

5  Mittel  umfaBt,  die  innerhalb  eines  der  Bildfel- 
der  eine  der  Spuren  auswahlen,  aus  denen  die 
Magnetkopfeinheit  die  magnetisch  aufgezeich- 
neten  Daten  liest,  die  mindestens  eine  der 
Anweisungen  fur  das  betreffende  Bildfeld  dar- 

io  stellen, 
daB  Mittel  vorgesehen  sind,  mit  denen  das 
Bildfeld  durch  einen  elektronischen  Bildsensor 
so  erfaBbar  ist,  daB  das  Videosignal  gemaB 
mindestens  entweder  der  (a)  Druckklassifika- 

15  tionsanweisungen  oder  (b)  der  Anweisungen 
fur  Wiederholungskopien  und  Korrekturen  er- 
zeugbar  ist,  und 
daB  Mittel  zum  Erzeugen  einer  Bildkopie  auf- 
grund  des  Videosignals  vorgesehen  sind. 

20 
19.  System  nach  Anspruch  18,  dadurch  gekenn- 

zeichnet,  daB  die  Kategorien  eine  Anweisung 
uber  die  Kopienanzahl  umfassen  und  die  Mittel 
zum  Erzeugen  einer  Kopie  des  in  dem  Bildfeld 

25  aufgezeichneten  Bildes  eine  dieser  Anweisung 
entsprechende  Anzahl  von  Bildkopien  erzeu- 
gen. 

Revendicatlons 
30 

1.  Systeme  "film  vers  video"  comportant  une  ti- 
reuse  film  vers  video  qui  realise  des  epreuves 
a  partir  de  signaux  d'images  video  fixes  pro- 
duits  a  partir  d'images  anterieurement  deve- 

35  loppees  en  vues  successives  d'une  bande  al- 
longee  de  film  photographique,  ou  ladite  bande 
de  film  comprend  : 

une  couche  magnetique  virtuellement 
transparente, 

40  une  pluralite  de  pistes  longitudinales  paral- 
lels  qui  sont  magnetiquement  enregistrees 
dans  ladite  couche  magnetique,  caracterise  en 
ce  que  des  pistes  differentes  parmi  lesdites 
pistes  paralleles  contiennent  des  donnees  ma- 

45  gnetiquement  enregistrees  se  rapportant  a  des 
categories  de  donnees  differentes  auxquelles 
des  pistes  respectives,  parmi  lesdites  pistes, 
ont  ete  specialement  affectees  ;  et 
caracterise  en  outre  en  ce  que  ladite  tireuse 

50  film  vers  video  comprend  : 
un  moyen  formant  une  ou  plusieurs  tetes 

magnetiques,  qui  sert  a  lire  ou  ecrire  des 
donnees  dans  une  ou  plusieurs  pistes  parti- 
culieres  selectionnees  parmi  lesdites  pistes, 

55  un  moyen  servant  a  selectionner  I'une 
desdites  vues, 

un  moyen  servant  a  selectionner,  en  vue 
de  sa  lecture  par  ledit  moyen  formant  une  ou 
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plusieurs  tetes  magnetiques  a  I'interieur  de 
I'une  desdites  vues,  I'une  desdites  pistes 
contenant  des  donnees  magnetiquement  enre- 
gistrees  qui  represented  au  moins  I'une  des 
instructions  suivantes  se  rapportant  a  ladite  5 
vue  :  redecoupage  du  format  d'image,  effet  de 
zoom,  rotation,  affichage  de  caracteres,  duree, 
fondu, 

un  moyen  servant  a  executer  ladite  ou 
lesdites  instructions  par  application  audit  signal  10 
video  de  I'une  des  operations  de  redecoupage, 
d'effet  de  zoom,  de  rotation,  d'affichage  de 
caracteres  en  superposition,  de  duree  ou  de 
fondu  ;  de  maniere  a  ainsi  produire  respective- 
ment  un  signal  video  traite,  et  is 

un  moyen  servant  a  produire  une  epreuve 
a  partir  dudit  signal  video  traite. 

Systeme  selon  la  revendication  1,  ou  chacune 
desdites  pistes  commence  et  finit  a  I'interieur  20 
des  limites  de  la  longueur  de  I'une  correspon- 
dante  desdites  vues. 

Systeme  selon  la  revendication  2,  comprenant 
en  outre  une  pluralite  de  perforations  mena-  25 
gees  dans  ladite  bande  en  des  positions  suffi- 
samment  proches  d'un  bord  longitudinal  de 
celle-ci  pour  se  trouver  a  I'exterieur  desdites 
vues  successives  de  celle-ci,  sachant  qu'il 
n'existe  qu'une  seule  perforation  le  long  dudit  30 
bord  pour  chacune  desdites  vues  successives. 

Systeme  selon  la  revendication  3,  ou  chaque 
piste  est,  dans  I'ensemble,  adjacente  a  I'une 
correspondante  desdites  vues  de  fagon  qu'il  35 
puisse  y  etre  fait  rapidement  acces  par  indexa- 
ge  de  ladite  perforation  correspondante. 

Systeme  selon  la  revendication  4,  ou  plusieurs 
pistes  comprises  a  I'interieur  des  limites  de  la  40 
longueur  d'une  desdites  vues  sont  caracteri- 
sees  par  un  emplacement  de  depart  commun 
presentant  une  relation  spatiale  predeterminee 
avec  une  perforation  correspondante  parmi  les- 
dites  perforations.  45 

Systeme  selon  la  revendication  5,  ou  chacune 
desdites  categories  peut  etre  adressee  sur  la- 
dite  bande  de  film  comme  dans  une  memoire 
vive  adressable  du  type  X-Y,  des  perforations  so 
particulieres  parmi  lesdites  perforations  qui  lo- 
calisent  de  fagon  unique  I'une  particuliere  des- 
dites  vues  correspondant  a  une  adresse  X,  et 
des  pistes  particulieres  parmi  lesdites  pistes 
comprises  a  I'interieur  d'une  vue  correspon-  55 
dant  a  une  adresse  Y. 

7.  Systeme  selon  la  revendication  4,  ou  ladite 
tireuse  film  vers  video  comprend  en  outre  : 

un  moyen  servant  a  detecter  des  perfora- 
tions  particulieres  distinctes  parmi  lesdites  per- 
forations,  et 

un  moyen  servant  a  realiser  le  transport 
longitudinal  de  ladite  bande  de  film  par  rapport 
audit  moyen  formant  une  ou  plusieurs  tetes 
magnetiques  jusqu'a  ce  que  I'une  desdites 
perforations  correspondant  a  ladite  vue  selec- 
tionnee  se  trouve  en  concordance  avec  ledit 
moyen  de  detection  de  perforations. 

8.  Systeme  selon  la  revendication  7,  ou  ledit 
moyen  de  detection  de  perforations  et  ledit 
moyen  formant  une  ou  plusieurs  tetes  magne- 
tiques  sont  caracterises  par  une  relation  spatia- 
le  et  temporelle  correspondant  a  ladite  relation 
spatiale  predeterminee  qui  existe  entre  ledit 
emplacement  de  debut  de  piste  et  ladite  perfo- 
ration  particuliere. 

10.  Systeme  selon  la  revendication  4,  ou  lesdites 
pistes  comprennent  : 

une  pluralite  de  pistes  peripheriques  longi- 
tudinales  qui  sont  magnetiquement  enregis- 
trees  dans  ladite  couche  magnetique  et  qui 
sont  placees  suffisamment  pres  de  I'un  des 
bords  longitudinaux  de  ladite  bande  de  film 
pour  se  trouver  a  I'exterieur  desdites  vues 
successives,  et 

une  pluralite  de  pistes  interieures  longitudi- 
nales  qui  sont  magnetiquement  enregistrees 
dans  ladite  couche  magnetique,  si  bien  que 
chacune  desdites  pistes  interieures  commence 
et  finit  a  I'interieur  des  limites  de  I'une  corres- 
pondante  desdites  vues. 

11.  Systeme  selon  la  revendication  10,  ou  lesdites 
pistes  peripheriques  sont  plus  larges  alors  que 
lesdites  pistes  interieures  sont  plus  etroites,  de 
maniere  qu'il  puisse  etre  tenue  compte  de 
I'ecart  lateral  de  trajectoire  pris  par  le  film 
pendant  I'ecriture  desdites  pistes  peripheri- 
ques,  lesdites  pistes  peripheriques  etant  spe- 
cialement  affectees  a  I'ecriture  de  donnees 
avec  une  quantite  relativement  grande  d'ecart 
lateral  du  film  et  lesdites  pistes  interieures 
etant  specialement  affectees  a  I'ecriture  de 
donnees  avec  une  quantite  relativement  petite 
d'ecart  lateral  du  film. 

9.  Systeme  selon  la  revendication  2,  ou  lesdites 
instructions  sont  chacune  specifiees  de  fagon 

25  unique  par  des  motifs  de  symboles  predeter- 
mines  pouvant  etre  represented  par  lesdites 
donnees  magnetiquement  enregistrees. 

22 
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12.  Systeme  selon  la  revendication  10,  ou  lesdites 
pistes  peripheriques  sont  specialement  affec- 
tees  a  la  lecture  et  a  I'ecriture  de  donnees 
telles  qu'il  existe  une  certaine  destruction  des- 
dites  couches  photosensibles  dans  des  regions 
de  celles-ci  se  trouvant  en  concordance  avec 
lesdites  pistes  peripheriques  ;  et 

lesdites  pistes  interieures  sont  speciale- 
ment  affectees  a  la  lecture  et  a  I'ecriture  de 
donnees  telles  qu'il  n'y  a  aucune  destruction 
desdites  couches  photosensibles  a  I'interieur 
desdites  vues. 

13.  Systeme  selon  la  revendication  12,  ou  lesdites 
pistes  interieures  sont  formees  au  moyen  d'un 
processus  d'enregistrement  par  tete  magneti- 
que  dans  lequel  une  tete  magnetique  enregis- 
tre  des  donnees,  mais  n'est  pas  en  contact 
avec  ladite  bande  de  film  avec  une  force  suffi- 
sante  pour  endommager  sensiblement  ladite 
couche  photosensible,  tandis  que  lesdites  pis- 
tes  peripheriques  sont  formees  au  moyen  d'un 
processus  d'enregistrement  par  tete  magneti- 
que  dans  lequel  une  tete  magnetique  enregis- 
tre  des  donnees  alors  qu'elle  n'evite  pas  tou- 
jours  un  contact,  avec  ladite  bande  de  film, 
ayant  une  force  suffisante  pour  sensiblement 
endommager  ladite  couche  photosensible. 

14.  Systeme  selon  la  revendication  1,  ou  ledit 
moyen  formant  une  ou  plusieurs  tetes  magne- 
tiques  comprend  une  pluralite  de  tetes  magne- 
tiques  correspondant  a  des  pistes  distinctes 
parmi  lesdites  pistes. 

15.  Systeme  selon  la  revendication  14,  ou  I'une 
quelconque  desdites  pistes  est  selectionnee 
pour  la  lecture  ou  I'ecriture  magnetiques  par 
activation  d'une  tete  correspondante  de  ladite 
pluralite  desdites  tetes. 

16.  Systeme  selon  la  revendication  8,  ou  un  cer- 
tain  retard  temporel  s'interpose  entre  la  detec- 
tion  de  I'une  correspondante  desdites  perfora- 
tions  par  ledit  moyen  de  detection  de  perfora- 
tions  et  la  transmission  de  donnees  en  prove- 
nance  dudit  moyen  formant  une  ou  plusieurs 
tetes  magnetiques  ou  a  destination  de  ce 
moyen,  la  combinaison  de  la  duree  dudit  re- 
tard  temporel  et  de  la  relation  spatiale  entre 
ledit  moyen  formant  une  ou  plusieurs  tetes 
magnetiques  et  ledit  moyen  de  detection  de 
perforations  equivalant  a  ladite  relation  prede- 
terminee  entre  ladite  perforation  et  ledit  empla- 
cement  de  debut  de  piste,  si  bien  que  ledit 
emplacement  de  debut  de  piste  d'une  vue 
choisie  peut  etre  enregistre  a  I'aide  dudit 
moyen  formant  une  ou  plusieurs  tetes  magne- 

tiques  par  indexation  de  la  perforation  parti- 
culiere  correspondante  parmi  lesdites  perfora- 
tions  a  I'aide  dudit  moyen  de  detection  de 
perforations. 

5 
17.  Systeme  selon  la  revendication  1,  ou  il  existe 

plusieurs  pistes  mutuellement  paralleles  parmi 
lesdites  pistes  magnetiques  commengant  et  se 
terminant  a  I'interieur  d'un  espace  adjacent  a 

io  ladite  vue  selectionnee,  au  moins  une  de  ces 
pistes  etant  distinctement  affectee  de  fagon 
speciale  a  I'enregistrement  de  certaines,  pre- 
determines,  desdites  instructions,  et  ou  ledit 
moyen  servant  a  selectionner  au  moins  une 

is  desdites  pistes  selectionne  I'une  particuliere 
de  ces  pistes  paralleles  a  I'interieur  de  ladite 
vue  selectionnee. 

18.  Systeme  "film  vers  video"  comportant  une  ti- 
20  reuse  film  vers  video  qui  realise  une  epreuve  a 

partir  d'un  signal  d'image  video  fixe  produit  a 
partir  d'une  image  precedemment  developpee 
dans  I'une  de  plusieurs  vues  successives 
d'une  bande  allongee  de  film  photographique, 

25  ou  : 
ladite  bande  de  film  comprend  : 
une  couche  magnetique  virtuellement 

transparente, 
une  pluralite  de  pistes  longitudinales  paral- 

30  leles  qui  sont  magnetiquement  enregistrees 
dans  ladite  couche  magnetique, 
caracterise  en  ce  que  des  pistes  differentes 
parmi  lesdites  pistes  paralleles  contiennent 
des  donnees  magnetiquement  enregistrees  qui 

35  se  rapportent  a  des  categories  de  donnees 
differentes  auxquelles  des  pistes  respectives 
parmi  lesdites  pistes  ont  ete  specialement  af- 
fectees,  ou  lesdites  categories  comprennent  au 
moins  I'une  des  categories  suivantes  : 

40  (a)  instruction  de  classement  des  epreuves, 
(b)  instruction  de  correction  d'epreuve  a 
refagonner,  et 

ladite  tireuse  "film  vers  video"  comprend  : 
un  moyen  formant  une  ou  plusieurs  tetes 

45  magnetiques,  qui  sert  a  lire  ou  ecrire  des 
donnees  dans  une  ou  plusieurs  pistes  selec- 
tionnees  parmi  lesdites  pistes, 

un  moyen  servant  a  selectionner  I'une 
desdites  vues, 

50  un  moyen  servant  a  selectionner,  en  vue 
de  sa  lecture  par  ledit  moyen  formant  une  ou 
plusieurs  tetes  magnetiques  a  I'interieur  de 
I'une  desdites  vues,  I'une  desdites  pistes 
contenant  des  donnees  magnetiquement  enre- 

55  gistrees  representant  au  moins  une  desdites 
instructions  se  rapportant  a  ladite  vue, 

un  moyen  servant  a  exposer  ladite  vue  a 
un  capteur  video  de  fagon  a  produire  ledit 
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signal  video  fixe  en  fonction  d'au  moins  une 
instruction  parmi  (a)  ladite  instruction  de  clas- 
sement  d'epreuves  et  (b)  ladite  instruction  de 
correction  d'epreuve  a  refagonner,  et 

un  moyen  servant  a  produire  une  epreuve  5 
a  partir  dudit  signal  video. 

19.  Systeme  selon  la  revendication  18,  ou  lesdites 
categories  comprennent  en  outre  une  instruc- 
tion  de  quantite  d'epreuves,  ou  ledit  moyen  10 
servant  a  produire  une  epreuve  produit  un 
certain  nombre  d'epreuves  a  partir  de  ladite 
vue  en  fonction  de  ladite  instruction  de  quanti- 
te  d'epreuves. 

75 
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35  mm  FILM 

□   □ □ □ □ □ □ □ □  

□   □ □ □ □ □ □ □ □  

-TRACK  FOO 

■TRACK  FOI 

■TRACK  F /4  

F I G .   3  
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FILM  EDGE 

F I G .   4  
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FRAME  0,  26  FRAME  I  - 2 5  
T R A C K S  
i>en  ■  i  

CO 

c i  

C2 

FO 

1  1 

F<t 

F 5 - F 1 4  

t i u n   l i f t   l u t N i  

I D ' S  

-OWNER  ( 2 0 )  
-CAMERA  ( 1 5 )  
-CAMERA  DEALER  ( 2 0 )  

-DIRECTORY  OF  WRITTEN 
INFORMATION 

lU'S  i. 

-OWNER  ( 6 0 )  
-P/F  DEALER  ID  ( 2 0 )  
-LAB  ( 2 0 )  
-USER  INPUT  FEATURE  IND. 
-END  OF  ORDER  FLAG 

INITIAL  ORDER  INFO  F 

-ORDER  REQUEST 
-ROLL  ID 
-FILM  TYPE 
-COMPLETED  ORDER  INFO 
-CLASSIFICATION  FLAG 

REORDER  /MAKEOVER  INFO  F 

-ORDER  REQUEST 
-ORDER  TYPE  (REO/MO) 
-COMPLETED  ORDER  INFO 

CAMERA  PRIMARY 

-DATE 
-TIME  (ACTUAL,  ELAPSED) 
-ORIENTATION  REVERSE  WIND  VS. 

FORWARD  WIND  CAMERA 
-LUMINANCE  LEVEL 
-FLASH  FIRE 
-SERIES  SCENE 
-CAMERA  ROLL  # 
-CAMERA  EXPOSURE  # 
-FRAME  # 

CAMERA  SECONDARY 
-EOS  FEATURES 

USER  INPUT 

USER  INPUT 

PROCESS  INFORMATION 

-CLASSIFICATION 
-INSPECTION  INFORMATION 

-MAKEOVER  CORRECTION 
-PRINTS  MADE 

PROCESS  INFORMATION 

-PRINTS  MADE 

f  1LM-TO-VIDEO  TRACK 

ELECTRONIC  PRINT  PROCESSING  TRACK 

RESERVED  FOR  AUDIO 

=7G.  5  
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' R E - R E C O R D E D   BY  C A M E R A  
ON  FILM) 
CAMERA  OWNER  IDENTIFICATION  A  A 
CAMERA  IDENTIFICATION  NO.  AB 
ISO  USED  BY  CAMERA  AC 

■DEALER  ID  AD 

■REVERSE  WIND  AE 
■SPECIAL  USE  INSTRUCTIONS,  AF 

MRO,  ETC. 

RECORDED  BY  CAMERA  AT 
EACH  FRAME  (ON  FILM) 

-METERING  FIDUCIAL  BA 

-DATE  OF  EXPOSURE  BB 
-TIME  OF  EXPOSURE  BC 
-CAMERA  ORIENTATION  CA 
-F  NUMBER  CB 
-SHUTTER  SPEED  CC 
-FOCAL  LENGTH  CD 
-FLASH  FIRE  CE 
-FLASH  RETURN  CF 
-FILL  FLASH  RATIO  CG 
-BACKLIT  SCENE  INDICATOR  CH 
-EXPOSURE  BIAS  CI 
-SERIES  SCENE  CJ 
-ILLUMINANT  COLOR  CK 

TEMPERATURE 
-LUMINANCE  RANGE  CL 
-LUMINANCE  LEVEL  CM 
-SUBJECT  DISTANCE  CN 
-BEYOND  CAMERA  EXPOSURE  CO 

RANGE 
-BEYOND  MINIMUM  SHUTTER  CP 

RANGE 
-PSEUDO  FORMA  T-(TELE/PAN)  DA 
-SCENE  CLASSIFICATION  DB 
-REVERSE  WIND  CAMERA  DC 
-TEMPERATURE  DD 
-USER  INPUT  EA 
-IDENTIFY  PRINCIPAL  SUBJECT  EB 
-SUBJECT  MOTION  EC 
-CAMERA  MOTION  ED 
-STANDARD  EXPOSURE  EE 
-CAMERA  FRAME  NUMBER  FA 
-CAMERA  ROLL  NUMBER  FB 
-PUSH  PROCESS  FC 
-FRAME  NUMBER  FD 
-ELAPSED  TIME  FE 

RECORDED  AT  RETAIL  O K D t n  
STATION 
CUSTOMER  IDENTIFICATION  GA 
■ORDER  ENTRY  DATE/TIME  GB 
■CUSTOMER  CHARGE  CARD  NUMBER  GC 
■RETAILER  IDENTIFICATION  GD 
•FRAME  NUMBERS  TO  BE  PRINTED  GE 
-NUMBER  PRINTS  PER  NEGATIVE  GF 
■PRINT  SIZE  GG 
■MASK  CHOICE  GH 
■CROPPING  INFORMATION  Gl 
-PAPER  SURFACE  FINISH  GJ 
-ORDER  RETURN  DATE  GK 
-METHOD  OF  RETURN  GL 
-SPECIAL  EFFECTS  GM 
-SPECIAL  SERVICES  GN 
-PUSH  PROCESS  GO 

RECORDED  AT  P H O T O F I N I S H E R  

»F  DEALER  ID  HA 
.AB  ID  HB 
END  OF  ORDER  FLAG  HC 
CLASSIFICATION  FLAG  HD 
CLASSIFICATION  HE 
MAKEOVER  FLAG  HF 
MAKEOVER  CORRECTION  HG 
UNSALVAGEABLE  FLAG  HH 
NO.  OF  PRINTS  MADE  HI 

F I G .   7  

31 



-  U  4Jf  Odd  Bl 

- I G .   8  

HAKAUlfcK  v j - d i i   D i i c  

0  0  1  0  0  0  0 
1  0  1  0  0  0  1 
2  0  1  0  0  1  0 
3  0  1  0  0  1  1 
4  0  1 0   1 0   0 
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I.D.  CODE  TYPE  OF  DISPLAY  INSTRUCTION 

KA  ZOOM 

KB  CROP 

KC  ROTATE 

KD  DURATION 

KE  SEQUENCE 

KF  FADE 

F I G .   I I A  

K  A 

T n n u m m i   r,r,  n:  H  I  0  I  H  0  I  H  <  I  '  I  0  I  0  1  0  I  0  I  >  M   X  ]  X  j  X  [  X  |  X  j 
F I G .   I  I B  

ZOOM  MAGNIFICATION  RATIO  =  XXXXX  (BASE  2)  -HO 

K  B 

CROP  DATA  FIELD-'  I  1  I  0  I  '  1°  I  1  I  1  I  1  I  0  1  ° l °   I  1  I  °  I  1  ly  I  y  I  Y  I  r  I  y  I  
p j Q   (  | Q  

CROPPED  IMAGE  ASPECT  RATIO  =  YYYYY  (BASE  2)  -r  10 

K  C 

/  —   A  —   v   —   A  —   V 
ROTATE  DATA  FIELD-  I  I  10  I  I  1  0  I  '  I  M  '  I  0  1  010  1  I  M  I  '  IZ  U  I  Z  |Z  U  I 

F I G .   I  I D  

ROTATION  ANGLE  =  ZZZZZ  (BASE  2)  +  10  RADIANS 
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SUB 
FIELD  BX~[E  BIT  BIT  MAP  INSTRUCTION 

NO.  N0-  NO. 

1  1 
BIT  h,  DATA  RECORDED  IN  BIT  3 
BIT  3,  EXPOSURE  BEYOND  RANGE 

BIT  2,  DATA  RECORDED  IN  BIT  1 
BIT  1,  EXPOSURE  HAS  BEEN  MADE 

1-6=  110000  NO  DATA 

3  3 
BIT  4,  DATA  RECORDED  IN  BIT  3 
BIT  3,  FLASH  WAS  FIRED 
BIT  2,  DATA  RECORDED  IN  BIT  1 
BIT  1,  FLASH  RETURN  SENSED  OK 

1-6  =  110000  NO  DATA 

F I G .   1 7 a  

58 



EP  0  437  533  B1 

SUB 
FIELD  BVTE  VALUE  STATE  IDENTIFIER  INSTRUCTION 

2  2 

100000  NORMAL  CAMERA  ORIENTATION 
100001  CAMERA  IS  "UPSIDE  DOWN" 
100010  RIGHT  SIDE  OF  CAMERA  IS  UP 
100011  LEFT  SIDE  OF  CAMERA  IS  UP 
100111  UNABLE  TO  DETERMINE  ORIENTATION 
110000  NO  DATA 

100000  NORMAL  CONTRAST  SCENE 
100001  NORMAL  SCENE,  LOW  CONTRAST 
100010  NORMAL  SCENE  HIGH  CONTRAST 
100011  LIGHT  COLORED  SCENE,  LOW  CONTRAST 
100110  LIGHT  COLORED  SCENE,  HIGH  CONTRAST 
100100  DARK  SCENE,  HIGH  CONTRAST 
100101  DARK  SCENE,  LOW  CONTRAST 
100111  BACKLIGHTED  SCENE 
110000  NO  DATA 

5  5 

100000  CAMERA  METER  NOT  USED 
100001  SCENE  AVERAGE  METERING 
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NEGATIVEŜ  •1064 

F I G .   2 0 c  

READ  FRAME  0, 
TRACKS  FOO, 

FOI,  F02 MAKEOVER 
PROCESS 

15 



EP  0  437  533  B1 

f ®  

©  
1080  

■  >  

READ  NUMBER 
OF  PRINTS 

TO  BE  MADE 

1082 
4 

CLASSIFY 

1084  

MAKE  PRINT  (S) 

\ 0 8 6  

WRITE  NUMBER 
OF  PRINTS 

MADE 
CUSTOMER/LAB 

ID 

ADVANCE  TO 
NEXT  ROLL 

(NEXT  FRAME  0) 

I ®  
1088 

1  

PUNCH  END  OF 
ORDER  MARK 

IN  PAPER 

' 1 0 9 0  

1092 

I ®  

READ  NUMBER 
OF  PRINTS  MADE. 
CLASSIFICATION 
AND  MAKEOVER 
CORRECTION 

1106- 

MAKE  PRINT  (S) 

1108- 

WRITE  NUMBER 
OF  PRINTS 

MADE  ON  F02 

\ \ 0 2 a  

FOZ  EMPTY  ? 
YES 

NO 

1  
H 0 4 o  

READ  NUMBER 
OF  PRINTS  MADE 
CLASSIFICATION 
AND  MAKEOVER 

CORRECTION 
(IF  ANY) 

11060 

MAKE  PRINT  (S) 

\ l08a 

WRITE  NUMBER 
OF  PRINTS 

MADE  ON  FOZ 

F I G .   2 0 C   (CONTINUED) 

46 



EP  0  437  533  B1 

I 2 0 0 -  

f   START  N 
\NEGATIVESj 

3 =  

READ  FRAME  0, 
TRACKS  F00. 

FOI,  F02 

I 2 0 3  

ALARM  -THIS  IS 
NOT  A  FIRST 
PRINT  ROLL 

YES 

I 2 0 5 - .   i  
'   

1 
/  ADVANCE  ONE 
v—  FRAME 

' 2 0 7 - ^   i  
*  

1 
/   READ  FRAME 
^_   NUMBER  (FOJ 

, 2 0 9 - 7   
A  

ADVANCE  TO 
NEXT  ROLL 

(NEXT  FRAME 
0) 

-12/5 

1217- 

1219 

1213 

®  

F I G .   2 0   d  
f ©  

47 



EP  0  437  533  B1 

ORDER  FLAG 

F I G .   Z O d   (CONTINUED) 

48 



EP  0  437  533  B1 

I4/6 

ADVANCE  TO 
NEXT  ORDER 
(FRAME  0) 

END  OF  ORDER 

4 0 6  

y  FLAG  01  AND  >2S  N  FLAG  02  SET  ?  '  

\ ^ / / ( 4 I O  

RESET  END 
OF  ORDER 
FLAG  01 

1412 

DUMP  PRINTS 
AND 

NEGATIVES 

1414 

-  V 

GO  TO 
DEVELOPER 
OPERATION 

f   START  A  
I  NEGATIVES  J  

F / 6 .   2 0   e  

READ  ID  ROLL, 
DEALER, 

CUSTOMER  8 
RESET  PRINT 

COUNTER 
-1400  

ADVANCE  ONE 
FRAME/READ 

FRAME 
NUMBER  (FO) 

-1402 

1424  1426 

READ  PRINTS 
MADE  (N  ) 

ALARM 

CUT  (N) 
PRINTS  SEND 
TO  "PASS"  BIN 

C  stop  )  

,1430 

INCREMENT 
PRINT 

COUNTER 

1448 

MAKEOVER 
INFORMATION 

ON  TRACK  FOZ 

1 4 4 4  

ALARM 

T O ®  f T O ©  

49 



EP  0  437  533  B1 

I ®  ®  

I 4 4 6 -  

I 4 5 0  

I 4 0 8 -  

ALARM 

C  ST0P  )  

I 4 3 4  

END  OF  ORDER 
SET  FLAG  0/ 

I 4 3 2  

CUT  (N) 
PRINTS,  SEND 
TO  "DISCARD" 

BIN 

1  

CLEAR 
END  OF  ORDER 

FLAG  02 

YES 

CUT  (N) 
PRINTS,  SEND 
TO  "DISCARD" 

BIN 

©  

C  ST0P  )  

1 4 5 4 -  

CUT  (N  ) 
PRINTS,  SEND 
TO  "PASS"  BIN 

1460  1456 -  

INCREMENT 
PRINT 

COUNTER 

1 4 5 8  

YES 

SET  END  OF 
ORDER 

FLAG  02 

1 4 6 2  

F I G .   2 0   e   ( C O N T I N U E D )  

50 



:P  0  437  533  Bl 

START  J  
INVELOPER  OPERATION 

READ  FROM 
IEMORY:  DEALER, 
#  OF  PRINTS, 
SERVICE  TYPE, 

:USTOMER  NAME 

L  

6 0 0  

30MPUTE 
PRICE 

FETCH  8  
PRINT 

ENVELOPE 

6 0 6 -  

6 0 2  

6 0 4  

MAIL  UHUtn 
PROCESS 

■?tAD  tUblUMtK 
ADDRESS  FROM 

FILM  OR 
CENTRAL 

COMPUTER 

LOAD  BIN 
CONTENTS  INTO 

ENVELOPE 

i  

i b U e  

PKIIMI 
ADDRESS  ON 

ENVELOPE 

DUMP  ENVELOPE 
NTO  DEALER  BAG 
CORRESPONDING 
TO  DEALER  ID 

IblU 

LUAU  DIN 
CONTENTS  INTO 

ENVELOPE 
Ibid. 

s o r t   o r  
ZIP  CODES ■Ibl4 

F I G .   2 0   f  

01 


	bibliography
	description
	claims
	drawings

