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©  Recording  of  exposure  data  in  a  photographic 
camera  (10)  in  correspondence  with  a  picture  frame 
includes  activating  a  flash  (24)  to  provide  illumination 
for  exposing  the  picture  frame  onto  a  photographic 
film.  Sensing  (26)  is  performed  to  determine  if  light 
generated  by  the  flash  is  reflected  from  a  subject  in 
the  picture  frame.  Data  is  recorded  (28)  in  associ- 
ation  with  the  picture  frame  indicating  if  reflected 
light  is  sensed.  In  accordance  with  a  method  of 
operating  a  photographic  printer  (46)  to  print  a  nega- 
tive  frame  (42),  the  reflected  flash  illumination  data 
associated  with  the  negative  frame  is  read  (50).  An 
appropriate  exposure  for  the  negative  frame  is  se- 
lected  based  at  least  in  part  on  the  presence  or 
absence  of  the  sensed  reflected  flash  illumination. 
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TECHNICAL  FIELD 

The  present  invention  relates  generally  to  re- 
cording  scene  information  in  association  with  ex- 
posed  photographic  film,  and  more  particularly  to 
recording  data  indicating  the  sensing  of  returned 
flash  illumination  in  association  with  each  picture 
frame  on  a  photographic  film  for  subsequent  use  in 
printing  developed  negatives. 

BACKGROUND  OF  THE  INVENTION 

It  is  known  in  the  art  to  record  latent  image 
data  on  photographic  film  in  association  with  ex- 
posed,  latent  image  picture  frames.  Such  data  can 
include,  for  example,  time/date  information  which  is 
subsequently  developed  with  the  latent  image  and 
printed  on  the  final  print. 

It  is  further  known  in  the  art  to  record  latent 
image  data  which  can  be  used  in  printing  devel- 
oped  negative  frames.  U.S.  Patent  No.  4,495,547  to 
Bridges  (assigned  to  the  assignee  of  the  present 
invention),  for  example,  shows  apparatus  for  re- 
cording  a  vertical/horizontal  camera  orientation  on 
the  film  in  association  with  each  picture  frame. 
Such  information  can  be  used,  for  example,  during 
the  printing  process  to  aid  in  identifying  a  main 
subject  and  calculating  an  appropriate  color  print- 
ing  exposure. 

U.S.  Patent  No.  4,079,388  to  Takahama  et  al. 
shows  apparatus  for  use  in  a  camera  which  func- 
tions  to  distinguish  between  natural  daylight,  flu- 
orescent  light,  and  tungsten  light  in  a  picture 
scene.  The  apparatus  further  functions  to  mark  the 
film  with  a  latent  image  identifying  the  light  type. 
During  printing,  the  exposed  marks  on  the  film  are 
read  to  determine  the  type  of  light  present  in  each 
negative  frame.  This  information  is  used  in  calculat- 
ing  appropriate  printing  exposures  for  the  negative 
frames. 

Many  printers  in  use  today  operate  automati- 
cally,  i.e.  without  human  intervention,  to  calculate 
an  appropriate  printing  exposure  for  each  individual 
negative  frame.  These  printers  typically  scan  each 
negative  frame  to  measure  color  densities,  and, 
based  on  pre-programmed  algorithms,  identify  a 
primary  subject,  classify  the  negative  frame  as  a 
particular  type  (i.e.  back-lit),  or  make  some  similar 
decision  regarding  the  negative  frame  content. 
Based  on  this  decision  or  decisions,  an  appropriate 
printing  exposure  is  calculated. 

One  disadvantage  in  the  printing  operation  de- 
scribed  above  is  that,  operating  without  human 
intervention,  photographic  printers  can  be  "fooled" 
into  making  improper  decisions  regarding  negative 
frames.  Improperly  identifying  a  subject,  misclas- 
sifying  a  negative  type,  or  otherwise  making  an 
error  in  examining  a  negative  frame  often  results  in 

the  calculation  of  an  improper  printing  exposure. 
EP-A-0  01  1  086  shows  a  photographic  film  unit 

having  a  magnetic  recording  material  connected  to 
the  film  unit  for  prerecording  film-type  data  or 

5  recording  of  exposure  data  associated  with  a  pho- 
tographed  subject  such  as  activation  of  a  flash 
device  for  illumination  of  the  subject,  for  subse- 
quent  use  of  that  data  in  a  photographic  finishing 
system.  However,  in  all  known  systems  for  record- 

io  ing  exposure  data  on  film,  the  data  indicating  the 
use  of  flash  light  is  based  on  the  operation  of  the 
flash  device.  It  is  not  detected  and  recorded  if  the 
flash  light  was  reflected  by  the  object  being  photo- 
graphed.  It  may  therefore  be  possible  that  the 

75  distance  to  the  object  was  too  long  or  the  level  of 
ambient  light  was  too  high,  so  that  no  remarkable 
amount  of  reflected  flash  light  could  reach  the 
photographic  film,  which  would  result  in  incorrect 
information  for  the  printing  system. 

20 
SUMMARY  OF  THE  INVENTION 

A  principle  object  of  the  present  invention  is  to 
make  more  information  regarding  the  scene  con- 

25  tent  of  individual  negative  frames  available  for  use 
during  the  printing  process,  whereby  appropriate 
printing  exposures  can  be  more  consistently  cal- 
culated  for  each  print. 

Another  object  of  the  present  invention  is  to 
30  provide  information  regarding  the  detection  of  re- 

flected  flash  illumination  for  use  during  the  printing 
process. 

A  further  object  of  the  present  invention  is  to 
provide  a  method  and  apparatus,  for  use  in  a 

35  photographic  printing  system,  for  determining  if 
reflected  flash  illumination  was  sensed  in  associ- 
ation  with  a  particular  negative  frame,  and  calculat- 
ing  a  printing  exposure  accordingly. 

In  accordance  with  one  embodiment  of  the 
40  present  invention,  a  new  and  improved  method  is 

provided  for  operating  a  photographic  printing  sys- 
tem  which  utilizes  the  flash-related  data  to  print  a 
negative  frame  onto  photosensitive  paper.  This 
method  comprises  the  steps  defined  in  claim  1  . 

45 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

While  the  specification  concludes  with  claims 
defining  the  features  of  the  invention  that  are  re- 

50  garded  as  novel,  it  is  believed  that  the  invention, 
together  with  further  objects  thereof,  will  be  better 
understood  from  a  consideration  of  the  following 
description  in  conjunction  with  the  drawing  Figures, 
in  which: 

55  FIG.  1  is  a  schematic  view  of  a  photographic 
camera  constructed  for  recording  exposure  data 
on  film; 
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FIG.  2  is  a  flow  chart  illustrating  a  method  of 
operating  a  camera  and  recording  exposure 
data; 
FIG.  3  is  a  schematic  view  of  a  photographic 
printing  system  constructed  in  accordance  with 
the  present  invention;  and 
FIG.  4  is  a  flow  chart  illustrating  a  method  of 
operating  a  photographic  system  in  accordance 
with  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  now  to  the  drawings,  FIG.  1  shows  a 
photographic  camera  10  including  a  film  transport 
mechanism  12  for  supporting  and  advancing  a  sil- 
ver  halide  film  strip  14.  A  lens  16,  aperture  mecha- 
nism  20,  and  shutter  mechanism  22  are  positioned 
to  control  the  exposure  of  picture  frames  onto  film 
strip  14.  As  used  herein,  a  "picture  frame"  com- 
prises  an  undeveloped,  latent  image  scene.  A  con- 
troller  18,  for  example  a  microprocessor,  is  con- 
nected  to  the  aperture  and  shutter  mechanism  20, 
22,  and  to  film  transport  mechanism  12.  An  elec- 
tronic  flash  unit  24  is  connected  to  controller  18  for 
communicating  charge  and  operational  status  data 
therewith,  and  to  shutter  22  for  receiving  a  "FIRE" 
signal  so  as  to  be  activated.  A  shutter  release 
button  25  is  connected  to  controller  18,  operation 
of  the  shutter  release  button  causing  the  controller 
to  set  aperture  20  and  actuate  shutter  22.  The 
above-described  components  represent  conven- 
tional  components  known  to  those  possessing  or- 
dinary  skill  in  the  art,  and  will  not  be  discussed  in 
detail. 

Camera  10  further  includes  a  sensor  26  and  a 
recording  device  28,  both  connected  to  controller 
18.  Sensor  26  is  selected  and  positioned  so  as  to 
sense  any  illumination  generated  by  flash  24  and 
reflected  back  from  a  subject  (not  shown)  in  a 
picture  scene.  Recording  device  28  is  positioned 
adjacent  film  14  so  as  to  record  data  on  the  film. 

Sensor  26  comprises  a  conventional  light  sen- 
sor  selected  for  its  sensitivity  to  illumination  at  the 
color  temperature  of  the  illumination  generated  by 
flash  24.  A  typical  color  temperature  for  electronic 
flash  illumination  is  in  the  range  of  5,000  -  6,000 
degrees  Kelvin.  If  camera  10  comprises  an  autoex- 
posure  type  camera  (many  of  which  are  well  known 
in  the  art),  sensor  26  can  function  both  as  a  sensor 
for  calculating  exposure  and  for  sensing  returned 
flash  illumination  in  a  manner  described  below. 
Recording  device  28  comprises  one  of  many  de- 
vices  suitable  for  recording  data  on  film  14.  Such 
devices  include,  for  example,  means  such  as  an 
LED  or  a  light  pipe  for  exposing  a  latent  image 
onto  film  14,  a  mechanical  marking  device  such  as 
a  punch  for  mechanically  marking  the  film,  and  a 
magnetic  head  for  magnetically  encoding  data  onto 

the  film  (used  if  film  14  includes  a  magnetically 
coated  region). 

In  operation,  described  with  respect  to  the  flow 
chart  in  FIG.  2,  a  user  (not  shown)  actuates  shutter 

5  release  button  25  to  initiate  an  exposure  of  a  pic- 
ture  frame  onto  film  14.  In  actual  operation,  control- 
ler  18  may  or  may  not  condition  flash  24  for  firing, 
depending  on  ambient  lighting  conditions  and  input 
from  the  user.  However,  for  purposes  of  describing 

io  the  invention,  it  will  be  assumed  that  the  operation 
of  flash  24  is  desired.  Controller  18  thus  checks  the 
status  of  flash  24  to  determine  if  it  is  charged,  and 
initiates  charging  or  an  exposure  accordingly.  In 
initiating  the  exposure,  controller  18  sets  aperture 

is  20,  and  activates  shutter  22.  As  shutter  22  opens,  it 
in  turn  generates  a  signal  triggering  the  firing  of 
flash  24.  Controller  18  then  senses  the  ready  status 
of  flash  24  to  determine  if  flash  24  actually  did  fire, 
and  activates  recording  device  28  to  record  the 

20  firing  or  non-firing  of  the  flash  on  film  14. 
If  it  is  determined  that  flash  24  has  fired,  con- 

troller  18  monitors  sensor  26  to  determine  if  flash 
illumination  is  reflected  and  hence  returned  from  a 
subject  (not  shown)  in  the  picture  scene.  The  re- 

25  suits  of  the  flash  return,  i.e.  flash  returned  or  not 
returned,  is  recorded  on  film  14  via  controller  18 
and  recording  device  28. 

It  will  be  understood  that  the  data  need  not  be 
recorded  coincident  with  the  exposure  of  each  in- 

30  dividual  frame.  The  data  may,  for  example,  be 
stored  in  controller  18,  and  recorded  on  film  14 
during  a  rewind  operation.  The  data  may  be  re- 
corded  on  a  leading  or  trailing  end  of  film  14,  or  on 
a  cartridge  associated  with  the  film.  The  data  may 

35  also  be  placed  on  the  non-emulsion  side  of  film  14. 
It  will  be  further  understood  that  it  is  not  neces- 

sary  to  the  practice  of  the  invention  to  record  data 
indicating  whether  the  flash  did  or  did  not  fire. 
Significant  information  for  subsequent  printing  can 

40  be  derived  from  recording  the  flash  return  data 
alone. 

Referring  now  the  FIG.  3,  a  printing  system  40 
is  shown  for  printing  a  developed  strip  42  of  photo- 
graphic  negative  frames  onto  a  roll  44  of  photo- 

45  graphic  paper.  As  used  herein,  "negative  frame" 
refers  to  a  developed  image  scene.  Printing  system 
40  includes  a  conventional  photographic  printer  46, 
including  a  computer  (CPU)  48  for  calculating  and 
controlling  exposure  times  for  black  and  white  neg- 

50  atives  or  each  of  the  colors  in  a  color  negative.  As 
is  known  in  the  art,  CPU  48  calculates  printing 
exposures  in  accordance  with  a  pre-programmed 
printing  algorithm.  Such  a  printing  algorithm  typi- 
cally  includes  scene-specific  sub-algorithms,  se- 

55  lected  in  accordance  with  decisions  made  after 
analyzing  a  negative  and/or  the  information  pro- 
vided  with  a  negative.  It  will  be  understood  that 
many  different  algorithms  and  sub-algorithms  are 

3 
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known  in  the  art  for  printing  photographic  nega- 
tives,  and  the  particular  ones  used  are  not  a  part  of 
the  present  invention. 

To  operate  in  accordance  with  the  present  in- 
vention,  printing  system  40  further  includes  a  sen- 
sor  50  positioned  upstream  of  printer  46,  relative  to 
the  motion  of  negative  strip  42,  for  sensing  'flash 
fired'  and/or  'flash  returned'  data  recorded  on  the 
negative  strip.  This  data  is,  of  course,  of  the  type 
described  hereinabove  with  respect  to  Figs.  1  and 
2,  and  sensor  50  is  chosen  as  an  optical,  mechani- 
cal  or  magnetic  type  sensor  to  correspond  to  the 
type  of  recording  device  28  employed  for  recording 
the  data  on  the  film.  Because  sensor  50  is  posi- 
tioned  upstream  of  printer  46,  appropriate  data 
memory  circuitry  52  is  provided  for  synchronizing 
the  data  measured  by  the  sensor  with  the  negative 
frame  being  printed  in  printer  46.  Alternatively, 
sensor  50  can  be  positioned  directly  within  printer 
46  for  sensing  the  data  related  to  the  negative 
frame  being  printed. 

For  purposes  of  explaining  the  operation  of 
printing  system  40,  it  will  be  assumed  that  both  the 
'flash  fired'  and  'flash  returned'  data  are  recorded 
on  negative  strip  42  (though,  as  described  above, 
the  latter  can  be  provided  without  the  former). 

Accordingly,  in  operation,  described  with  re- 
spect  to  the  flow  chart  of  FIG.  4,  sensor  50  senses 
to  determine  if  a  flash  was  fired  during  the  expo- 
sure  of  a  particular  negative  frame  to  be  printed.  If 
no  flash  was  fired,  this  data  is  transmitted  through 
memory  52  to  CPU  48  of  printer  46,  and,  when  the 
negative  reaches  the  printer,  it  is  printed  using  the 
non-flash  sub-algorithm. 

Continuing  to  describe  the  operation  of  printing 
system  40,  if  sensor  50  senses  that  a  flash  was 
fired,  it  then  senses  the  data  recorded  to  indicate 
whether  flash  illumination  was  returned  from  the 
subject  in  the  negative  scene.  If  no  returned  flash 
illumination  was  sensed  when  the  picture  scene 
was  exposed  onto  film  strip  42,  this  information  is 
transmitted  to  printer  CPU  48.  CPU  48  then  knows 
that  a  flash  was  fired,  but  no  return  flash  illumina- 
tion  was  sensed.  CPU  48  uses  this  data  to  select  a 
specifically  provided  sub-algorithm  for  optimally  ex- 
posing  the  negative  frame. 

If  the  recorded  data  indicates  that  flash  return 
illumination  was  sensed  during  the  exposure  of  the 
picture  frame,  this  data  is  transmitted  to  CPU  48. 
CPU  48  then  knows  both  that  a  flash  was  fired,  and 
that  return  flash  illumination  was  sensed.  CPU  48 
uses  this  data  to  select  a  specifically  provided  sub- 
algorithm  for  optimally  exposing  the  negative 
frame. 

As  mentioned  above,  it  is  not  necessary  to 
sense  both  'flash  fired'  and  'flash  returned'  data  in 
the  practice  of  the  invention.  Sensing  only  the 
'flash  returned'  data  is  sufficient  to  provide  informa- 

tion  for  CPU  48  which  will  permit  the  calculation  of 
a  more  optimal  printing  exposure  than  would  be 
possible  without  that  data.  Further  sensing  the 
'flash  fired'  data  may  permit  the  calculation  of  an 

5  even  better  printing  exposure,  particularly  in  those 
instances  where  it  is  determined  that  the  flash  was 
fired  but  not  returned. 

There  is  thus  provided  a  method  and  apparatus 
for  reading  this  data  from  a  developed  negative 

io  strip  and  using  the  data  in  a  photographic  printing 
system  to  calculate  optimal  exposures  for  each 
negative  frame. 

While  preferred  embodiments  of  the  invention 
have  been  illustrated  and  described,  it  will  be  clear 

is  that  the  invention  is  not  so  limited.  Numerous 
modifications,  changes,  variations,  substitutions  and 
equivalents  will  occur  to  those  skilled  in  the  art 
without  departing  from  the  scope  of  the  present 
invention  as  defined  in  the  claims. 

20 
Claims 

1.  A  method  of  operating  a  photographic  printing 
system  (40)  to  print  a  negative  frame  of  a  film 

25  (42)  onto  photosensitive  paper  (44),  said  meth- 
od  comprising  the  steps  of: 

reading  data  associated  with  said  negative 
frame  from  said  film  (42)  to  determine  if  re- 
flected  flash  illumination  was  sensed  during  the 

30  exposure  of  said  negative  frame;  and 
selecting  an  appropriate  exposure  for  said 

negative  frame; 
said  selecting  step  based  at  least  in  part 

on  the  presence  or  absence  of  the  sensed 
35  reflected  flash  illumination  determined  by  said 

data  reading  step. 

2.  A  method  in  accordance  with  claim  1  and 
further  including  the  step  of  reading  data  asso- 

40  ciated  with  said  negative  frame  from  said  film 
(42)  to  determine,  in  addition  to  the  presence 
or  absence  of  sensed  reflected  flash  illumina- 
tion,  if  a  flash  was  operated  to  provide  flash 
illumination  during  the  exposure  of  said  nega- 

45  tive  frame,  said  selecting  step  being  further 
based  at  least  in  part  on  whether  or  not  said 
flash  was  operated. 

3.  A  method  in  accordance  with  claim  2  wherein 
50  said  reading  steps  comprise  reading  devel- 

oped  latent  image  data. 

4.  A  method  in  accordance  with  claim  2  wherein 
said  reading  steps  comprise  reading  mag- 

55  netically  coded  data. 

5.  A  method  in  accordance  with  claim  2  wherein 
said  reading  steps  comprise  reading  mechani- 

4 
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cally  coded  data. 

6.  A  photographic  printing  apparatus  including 
means  (46)  for  printing  a  negative  frame  of  a 
film  (42)  onto  photosensitive  paper,  said  nega-  5 
tive  frame  having  associated  therewith  data  on 
said  film  indicating  whether  reflected  flash  light 
was  sensed  at  the  time  the  negative  frame  was 
exposed,  said  apparatus  including: 

means  (50)  for  sensing  from  said  film  said  10 
data  indicative  of  reflected  flash  illumination; 
and 

means  (48)  for  selecting  an  appropriate 
exposure  for  said  negative  frame; 

said  selecting  means  (48)  responsive  to  is 
said  sensing  means  (50)  for  selecting  said 
exposure  based  at  least  in  part  on  whether 
said  data  indicates  the  presence  or  absence  of 
sensed  reflected  flash  illumination. 

20 
7.  Apparatus  in  accordance  with  claim  6  wherein 

said  negative  frame  further  has  associated 
therewith  data  on  said  film  (42),  in  addition  to 
said  data  indicating  whether  reflected  flash 
light  was  sensed,  for  indicating  if  a  flash  was  25 
activated  to  provide  illumination  during  the  ex- 
posure  of  said  negative  frame,  and  further  in- 
cluding  second  means  for  sensing  from  said 
film  said  data  indicative  of  flash  activation,  said 
selecting  means  (48)  further  responsive  to  said  30 
second  sensing  means  for  selecting  said  expo- 
sure  based  also  at  least  in  part  on  whether  or 
not  said  flash  was  activated. 

8.  Apparatus  in  accordance  with  claim  7  wherein  35 
said  sensing  means  (50)  comprise  means  for 
sensing  a  developed  latent  image. 

9.  Apparatus  in  accordance  with  claim  7  wherein 
said  sensing  means  (50)  comprise  means  for  40 
sensing  magnetically  coded  data. 

10.  Apparatus  in  accordance  with  claim  7  wherein 
said  sensing  means  (50)  comprise  means  for 
sensing  mechanically  coded  data.  45 
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