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PRINT ORDERING METHOD, PRINTING SYSTEM 
AND FILM SCANNER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to printing method 
and system Which simplify ordering digital prints and 
improves ef?ciency of printing Without loWering print qual 
ity. The present invention relates also to a ?lm scanner for 
use in the printing system. 

[0003] 2. Background Arts 

[0004] In the present photo-printing system, photographer 
or user is required to go to a retail D.P.E. (Develop, Print & 
Enlarge) agent in order to have the eXposed photo ?lm 
developed and printed at a photo-?nisher. Thereafter, the 
user has to go to the retail D.P.E. agent again on or after a 
designated delivery date to receive the ?nished prints and 
developed photo ?lm. Accordingly, the user has to go to the 
D.P.E. agent tWice at every print order. 

[0005] If the user does not Wish to print all picture frames 
on the ?lmstrip, but Wishes to check and designate some 
picture frames to print With reference to the developed 
?lmstrip, the user must go to the D.P.E. agent more than 
tWice. HoWever, printing quali?ed picture frames only is 
economically preferable. 
[0006] MeanWhile, digital printing is getting popular these 
days, as personal computers, digital cameras, image scan 
ners and other high-tech digital imaging devices are getting 
Widely used. Digital prints are made by processing image 
data on the personal computer and printing out hard copies 
through a personal-use printer of ink jet type or thermal type. 
The personal-use printer is not able to provide high print 
quality in comparison With professional printers. In addition, 
since the price of the personal-use printer is not so reason 
able, the conventional digital print system turns out to be 
costly for most users. 

SUMMARY OF THE INVENTION 

[0007] In vieW of the foregoing, a prime object of the 
present invention is to provide a printing method and a 
printing system therefor, through Which the user can order 
and receive high quality digital prints With ease at a loW cost. 

[0008] To achieve the above objects, a printing method of 
the present invention is comprised of: picking up digital 
image data from picture frames photographed on photo ?lm; 
displaying video images of the picture frames based on the 
image data; designating picture frames to print With refer 
ence to the video images; assigning a print siZe to each of the 
designated picture frames; compressing the image data of 
each of the designated picture frames at a rate that is decided 
according to the print siZe, such that the higher compression 
rate is used for the smaller print siZe; and transferring the 
compressed image data and the print order data to a photo 
?nisher through a data communication device, for making 
prints based on the transferred image data and print order 
data. 

[0009] According to a preferred embodiment of the inven 
tion, the image data is picked up from each of the designated 
picture frames at a resolution that is decided according to the 
print siZe, such that the higher resolution is used for the 
larger print siZe. 
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[0010] A printing system of the present invention is com 
prised of an imaging device for picking up digital image data 
from picture frames photographed on photo ?lm; a data 
entry device for designating picture frames to print and 
entering print order data to each of the designated picture 
frames, print order data including a print siZe of each of the 
designated picture frames; a data processing device for 
processing the image data, the data processing device com 
pressing the image data of each of the designated picture 
frames at a rate that is decided according to the print siZe; a 
data communication device for transferring the compressed 
image data and the print order data to a Work station of a 
photo?nisher; and a digital printer for making prints based 
on the transferred image data and print order data under the 
control of the Work station. 

[0011] According to a preferred embodiment, the imaging 
device picks up the image data from each of the designated 
picture frames at a resolution that is decided according to the 
print siZe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects and advantages of the 
present invention Will become apparent from the folloWing 
detailed description of the preferred embodiments, When 
read in connection With the accompanying draWings Which 
are given by Way of illustration only and thus are not 
limitative of the present invention, Wherein like reference 
numerals designate like or corresponding parts throughout 
the several vieWs, and Wherein: 

[0013] FIG. 1 is a schematic diagram shoWing the overall 
construction of a digital printing system according to an 
embodiment of the present invention; 

[0014] FIG. 2 is a schematic diagram of a ?lm scanner of 
the digital printing system of FIG. 1; 

[0015] FIG. 3 is a schematic diagram of a digital printer; 

[0016] FIG. 4 is a How chart illustrating an operation 
sequence of the digital printing system of FIG. 1; 

[0017] FIG. 5 is a schematic diagram shoWing the overall 
construction of a digital printing system according to an 
embodiment of the present invention; 

[0018] FIG. 6 is a schematic diagram of a ?lm scanner of 
the digital printing system of FIG. 5; 

[0019] FIG. 7 is a How chart illustrating an operation 
sequence of the digital printing system of FIG. 5; 

[0020] FIG. 8 is a How chart illustrating another operation 
sequence of the digital printing system of FIG. 5; 

[0021] FIG. 9 is a How chart illustrating a sequence of 
producing correction data by use of a test picture recorded 
on a ?lmstrip; 

[0022] FIG. 10 is a How chart illustrating a sequence of 
digital printing; 

[0023] FIG. 11 is a schematic diagram of a recording 
device for photographically recording test pictures on nega 
tive ?lmstrips; 

[0024] FIG. 12 is an explanatory vieW of a test picture 
recorded on a negative ?lmstrip; 
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[0025] FIG. 13 is a schematic diagram of a device for 
detecting correction data from the test picture recorded on 
the ?lmstrip; 

[0026] FIG. 14 is an explanatory vieW of a test picture 
having a density chart therein; 

[0027] FIG. 15 is a graph shoWing a relationship betWeen 
ideal negative densities of a test picture and actual negative 
densities measured from the test picture recorded on a 
negative ?lmstrip; 
[0028] FIG. 16 is a graph shoWing a relationship betWeen 
the actual negative densities and corrected negative densi 
ties; 

[0029] FIG. 17A is an ideal density histogram of a test 
picture; and 

[0030] FIG. 17B is an actual density histogram obtained 
from the test picture recorded on a negative ?lmstrip. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0031] In a printing system shoWn in FIG. 1, a user 10 of 
the printing system is provided With a ?lm scanner 11 and a 
color monitor 12, Whereas a photo?nisher 13 is provided 
With a Work station 14 for receiving and processing print 
order data from the user 10, a large scale memory 15, 
printers 16, 17 and 18, a bill printer 19 and an envelope 
printer 20. The ?lm scanner 11 of the user 10 and the Work 
station 14 are connected to each other by Way of a Well 
knoWn personal computer communication using modems 21 
and 22 and a telephone circuit 23. The Work station 14, the 
memory 15 and the modem 22 constitute a database 24. 

[0032] As shoWn in FIG. 2, the ?lm scanner 11 is con 
stituted of a ?lm feeding section 25, a frame imaging section 
26, an input image memory 27, a process controller 28, a 
magnetic read-Write section 29, an image processor 30, a 
Work memory 31, a memory 32, a monitor display controller 
33 and a data communication terminal 34. 

[0033] The ?lm feeding section 25 consists of a cartridge 
holder 41 for holding a photo ?lm cartridge 40, a spool drive 
shaft 42, a guide roller pair 43, a feed roller pair 44, and a 
cylindrical ?lm accepting portion 45. The cartridge holder 
41 has a cavity and a lid for closing an open end of the 
cavity. When the photo ?lm cartridge 40 is set in the cavity 
of the cartridge holder 41, the spool drive shaft 42 is engaged 
With a spool of the cartridge 40. The spool drive shaft 42 is 
driven by a motor 46 to rotate the spool in a Winding 
direction or an unWinding direction. The motor 46 is also 
used for rotating the feed roller pair 44. 

[0034] The cartridge 40 has a device for advancing a 
leader of a ?lmstrip 47 to the outside upon the spool being 
rotated in the unWinding direction. When the leader comes 
to squeeZe into betWeen the feed roller pair 44, the ?lmstrip 
47 is transported by the rotation of the feed roller pair 44, 
and the spool drive shaft 42 is disconnected from the motor 
46. The ?lm accepting portion 45 accept the ?lmstrip 47 in 
the form of a coil. It is to be noted that the ?lmstrip 47 has 
been eXposed and developed, so it has positive picture 
frames thereon. 

[0035] The frame imaging section 26 and the magnetic 
read-Write section 29 are disposed betWeen the guide roller 
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pair 43 and the feed roller pair 44. The frame imaging 
section 26 consists of a light source 48 and an imaging 
device 49. The light source 48 consists of a ?uorescent lamp 
50 Whose light emission properties are suitable for the photo 
?lm, and a re?ector 61 and a diffusion plate 52. The imaging 
device 49 is constituted of an image scanner having a line 
image sensor, Which scans the picture frames synchronously 
With the ?lm feeding, detecting image data from the picture 
frames. The image data is stored in the input image memory 
27. 

[0036] The magnetic read-Write section 29 reads photo 
graphic data from a transparent magnetic recording layer of 
the ?lmstrip 47 through a magnetic head 54, and sends the 
photographic data to the process controller 28. In this 
embodiment, the photographic data includes frame serial 
numbers that are used for identifying individual picture 
frames. The photographic data may include the date of 
photography or a title. Then, the date of photography or the 
title is displayed near by the corresponding picture frame on 
the color monitor 12. It is also possible to enter data, such 
as title data for a picture frame, by the ?lm scanner 11, and 
Write the title data on the magnetic recording layer in 
association With the corresponding picture frame by the 
magnetic head 54 of the magnetic read-Write section 29. 

[0037] The image processor 30 process the image data by 
use of the Work memory 31, for y-correction, color correc 
tion, trimming, data synthesiZing for merge printing, image 
magni?cation or reduction, and/or data compression. 

[0038] The process controller 28 is constituted of a micro 
computer, and controls the respective elements of the ?lm 
scanner 11 in a sequential fashion. A keyboard 55 and a 
mouse 56 are connected to the process controller 28. The 
process controller 28 may be sWitched over betWeen a rough 
imaging and monitoring mode, a print option mode, a ?ne 
imaging mode and a print ordering mode by operating the 
keyboard 55 and the mouse 56. 

[0039] In the rough imaging and monitoring mode, an 
indeX image consisting of positive images of a plurality of 
picture frames, e.g., all picture frames of the ?lmstrip 47, 
Which are reduced in siZe and arranged in a matriX, is 
displayed on the color monitor 12. The process controller 28 
drives the frame imaging section 26 to pick up image data 
from the respective picture frames, and Writes the image data 
in the input image memory 27. Because high resolution 
image data is not necessary for producing the indeX image, 
the imaging device 49 picks up image data at a loW reso 
lution by the piXel combining. The image processor 30 
sequentially Writes the image data picked up at the loW 
resolution in the Work memory 31, producing data of the 
indeX image. The monitor controller 33 reads out the data of 
the indeX image from the Work memory 31, to display the 
indeX image on the color monitor 12. 

[0040] In the print option mode, the user selects a picture 
frame to print With reference to the indeX image on the color 
monitor 12. Speci?cally, the user places a cursor on the 
picture frame to print and clicks a designated push sWitch of 
the mouse 56. It is alternatively possible to enter the frame 
serial number of the picture frame to print through the 
keyboard 55. It is possible to use other data input device, 
e.g., a light pen and a touch panel sensor. 

[0041] As print option data, print number data indicating 
the number of prints to make from each picture frame, and 
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print size data are combined With frame number data indi 
cating the frame serial number of the selected picture frame. 
In the present embodiment, the default value of the print 
number data is “1”, and the default value of the print siZe 
data is “standard siZe”. If the user Wishes more than one print 
from one picture frame, or a special print siZe, the user enter 
an appropriate number or siZe by a conventional method. 
The entered print option data is stored in the memory 32. 

[0042] The print siZe data designates an aspect ratio such 
as a standard siZe, a Wider high-vision siZe, or a panoramic 
siZe, as Well as a paper siZe such as E siZe, L siZe, cabinet 
siZe, A1, A2, A3 or A4 siZe, or other large siZe. As Will be 
described later, silver-salt photo printers are used for E siZe, 
L siZe and cabinet siZe, Whereas ink jet printers or thermal 
printers are used for larger siZes. 

[0043] In the ?ne imaging mode, the process controller 28 
reads out the frame serial number and the print siZe of the 
picture frame from the memory 32, and sets up a resolution 
of the imaging device 49 according to the print siZe: the 
higher resolution is selected for the larger siZe print. If the 
high- vision siZe or the panoramic siZe is designated, the 
process controller 28 controls the imaging device 49 to pick 
up image data from a part of the picture frame that corre 
sponds in aspect ratio to the designated siZe. 

[0044] In the print ordering mode, the user enters print 
order data other than the print option data. The print order 
data includes delivery time data, delivery style data, pay 
ment option data, and user ID data. The entered print order 
data is stored in the memory 32, and displayed on the color 
monitor 12 in the next print ordering mode as Well as in the 
present print ordering mode. Thus, the user has to enter only 
those print order data items that are to revise. When the user 
terminates entering the print order data, the process control 
ler 28 drives the data communication terminal 34 to transfer 
the print order data to the database 24 of the photo?nisher 13 
through the telephone circuit 23. 

[0045] The user ID data is to identify the user, and is 
constituted of user’s name, address, Zip code, phone number 
and user ID number. When the user 10 registers With the 
photo?nisher 13 before or at the ?rst printing order, the 
photo?nisher 13 gives the user ID number and a passWord 
to the user 10. Next time, the user has only to enter the user 
ID number and passWord, so the user 10 is identi?ed by the 
database 24. The user may register those combinations of 
print order data that are frequently adopted by the user, as 
number codes, so the user may enter the print order data by 
entering the number code. 

[0046] The delivery time data indicates an expected deliv 
ery date and time. Several kinds of dates are set up by a 
photo?nisher in advance, and an appropriate one is selected 
from these options, e.g., a delivery Within 12 hours after 
receiving order, a delivery Within 24 hours after receiving 
order or a delivery Within tWo days after receiving order. 
Instead of that, an expected delivery date and time can be 
designated. The delivery style data indicates the Way of 
delivery, so an appropriate one is selected from several 
options, such as by mail, by a home delivery service or by 
hand-delivery at a retail D.P.E. agent. 

[0047] The payment option data indicates the Way of 
payment. If a delivery by mail or home delivery service is 
expected, payment by credit card, by prepaid card, by 
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electronic money or by automatic transfer from user’s 
account to photo?nisher’s account, or payment into photo 
?nisher’s account may be selected. In addition, payment in 
cash may be selected if hand-delivery is selected. 

[0048] The Work station 14 of the photo?nisher 13 has a 
high-functional high-speed computer because of a larger 
amount of data to deal With. The Work station 14 is set up 
With Well-knoWn database softWare. The database softWare 
corresponds to the image processing-ordering softWare of 
the ?lm scanner 11. Upon receipt of the print order data from 
the user 10, the Work station 14 sends back data of a 
reception number, a possible delivery time and the charge of 
printing to the user 10. 

[0049] The above-mentioned digital printers 16 to 18 are 
loaded With different siZes of photographic materials from 
each other, and With a recording medium, so that these 
printers 16 to 18 make prints in different siZes. The printers 
16 and 17 are silver-salt type color digital printers, Which 
make scanning-exposure of silver-salt color photo paper 
(called color paper) to an optical image that is formed based 
on digital data. The printers 16 and 17 use positive-to 
positive type color paper that is exposed to positive images. 

[0050] As shoWn in FIG. 3, the silver-salt type color 
digital printer 16 is provided With an exposure unit 30 of 
Laser scanning-exposure type, Which modi?es the Laser 
beam based on the image data. Synchronously With trans 
portation of color paper 61, scanning-exposure of each of 
yelloW, magenta and cyan photo sensitive layers of the color 
paper 61 is carried out, to record each image on the color 
paper 61. The exposed color paper 61 is developed by a 
paper processor 62, then it is cut into individual frames 
based on cut marks. In this Way, a print 63 of L siZe is made 
out. Aback printer 64 is provided in the silver-salt type color 
digital printer 16. The back printer 64 records the reception 
number, the user ID number and bar codes of these numbers 
on the back of the color paper 61 corresponded to each 
frame. The other silver-salt type color digital printer 17 has 
the same composition as the color digital printer 16. The 
printer 17 is loaded With color paper for cabinet siZe print, 
to make cabinet siZe prints 65. 

[0051] The exposure unit 60 of the Laser scanning-expo 
sure type may be replaced With an area-exposure type printer 
using CRT and LCD panel, or a line-exposure type printer. 
Instead of modifying the light beam, it is possible to use a 
micromirror device for the scanning-exposure. The micro 
mirror device is the device in Which small siZe micromirrors 
are arranged in a line or matrix, and Which de?ects incident 
light by controlling tilt angle of each micromirror. 

[0052] If negative-to-positive type color paper is used, the 
image data is subjected to conversion from positive to 
negative. This positive/negative conversion is carried out in 
image processing sections of the digital printers 16 to 18, or 
it can be carried out in an image processing section of the 
Work station 14. In the image processing sections of the 
digital printers 16 to 18, y-correction and matrix correction 
are carried out to make density and color balance of the 
consequent prints best. 

[0053] The printer 18 is constituted of a Well-knoWn ink 
jet type color digital printer. When the print siZe data 
designates a large siZe print, such as A0 to A4 siZe, the ink 
jet type printer 18 is selected. Therefore, different siZes of 
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recording paper strips 66 are set in the printer 18, and one 
recording paper is selected according to the designated print 
siZe. Aback printer is also provided in the printer 17, to print 
the reception number, the user ID number, and their bar 
codes on the back of the recording paper strip 66. 

[0054] The bill printer 19 prints out a bill 67 based on the 
data of the Work station 14. The envelope printer 20 prints 
user’s address, name and Zip code on a delivery envelope 68. 
Besides, these printers 19 and 20 respectively print the 
reception number, the user ID number and bar code of these 
numbers on the bill 67 and the delivery envelope 68, for the 
sake of correlation betWeen the ?nished prints and the bill 67 
and the delivery envelope 68. 

[0055] NoW the operation of the above embodiment Will 
be described With reference to FIG. 4. 

[0056] The user 10 gets the list of photo?nisher 13 to 
select an appropriate photo?nisher 13 from the list, consid 
ering location, charge, available print formats, available 
delivery style, etc. Then, the user 10 accesses the database 
24 of the selected photo?nisher 13, to apply for registration. 
Then, the Work station 14 gives a user ID number and a 
passWord to the user 10. Once the user 10 is registered as a 
member of the printing system, the Work station 14 receives 
any printing orders from the user 10 based on the user ID 
number and the passWord. 

[0057] The user 10 puts the ?lm cartridge 40 in the ?lm 
scanner 11, and sets the process controller 28 to the rough 
imaging and monitoring mode. Then, the imaging device 49 
picks up image data from all picture frames on the ?lmstrip 
47 at the loW resolution. The image data is processed in the 
imaging processor 30, and is sequentially Written in the Work 
memory 31 to produce data of an index image. The index 
image is displayed on the color monitor 12 through the 
monitor controller 39. 

[0058] Next, the user 10 sWitches the process controller 28 
to in the print option mode, and speci?es picture frames to 
print and enter the print siZe data and the print number data 
by the mouse 56. The entered print order data is Written in 
the memory 32. After the print order data entry is accom 
plished, the process controller 28 is sWitched to the ?ne 
imaging mode. In this mode, based on the print siZe data 
read out from the memory 32, the imaging device 49 picks 
up image data from the picture frames to print each at a 
higher resolution that is determined according to the desig 
nated print siZe. That is, the pixel density is set the higher for 
the larger siZe print. If the high-vision siZe or the panoramic 
siZe is designated, the process controller 28 controls the 
imaging device 49 to pick up image data from a part of the 
picture frame that corresponds in the aspect ratio to the 
designated siZe. 

[0059] The image data picked up in the high resolution 
mode is processed by the image processor 30. For example, 
the image processor 30 performs y-correction, matrix cor 
rection, letter-illustration composition, magni?cation or 
reduction, trimming, image synthesiZing, and so forth. After 
the image processing is complete, the processed image data 
is compressed preferably by JPEG (Joint Photographic 
Experts Group) compression method. But another Well 
knoWn type data compression method is applicable. The data 
compression rate varies depending upon the print siZe. For 
the larger siZe, the loWer compression rate is used to keep 
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adequate image quality. As the print siZe becomes smaller, 
the bad in?uence of data compression on the image quality 
is less conspicuous, so a higher compression rate is avail 
able. The compressed image data is Written in the memory 
32 in association With the print order data. 

[0060] After the image data is picked up from all of the 
picture frames to print, the process controller 28 is sWitched 
to the print ordering mode for entering the delivery time 
data, the delivery style data and the payment option data. 
Thereafter, in response to a user’s instruction, the process 
controller 28 sends the print order data to the database 24 of 
the photo?nisher 13. 

[0061] In the Work station 14, the total number of pres 
ently accepted orders and the delivery times thereof are 
managed. Each time the database 24 receives the print order 
data, it is determined by calculation if it is possible to deliver 
the prints in the expected delivery time. Concretely, the time 
necessary for photo?nishing the ordered prints is calculated 
based on the print siZe and the requisite number of prints, the 
number of orders from other users, and the processing 
capacity of the photo?nisher 13. By adding the time taken 
for photo?nishing to the time taken for delivery, the earliest 
possible delivery time is calculated. Then, the Work station 
14 checks Whether the earliest possible delivery Will be in 
time for the expected delivery time or not. If the calculated 
delivery time exceeds the expected delivery time, the Work 
station 14 sends a message of unacceptance to the user 10. 
In that case, the user 10 has either to change the expected 
delivery time, or to cancel the order. If the calculated 
delivery time is no later than the expected delivery time, the 
Work station 14 sends a reception number, the delivery time 
and the charge to the user 10. 

[0062] The ?lm scanner 11 of the user 10 displays the 
reception number, the delivery time and the charge on the 
color monitor 12. If the user accepts the displayed delivery 
time and charge, the user sends the compressed image data 
With the reception number to the photo?nisher 13. To cancel 
the printing order, the user does not send the image data. 
Thus, the user does not need to transfer the image data unless 
the user con?rm the response from the photo?nisher, the 
printing system of the present invention cuts unnecessary 
cost of data transmission. 

[0063] Upon receipt of the reception number and the 
compressed image data from the user 10, the Work station 14 
correlates the image data With the print order data based on 
the reception number, and Writes the image data in associa 
tion With the relating print order data in the memory 15. If 
the user does not need to con?rm the delivery time and the 
charge, the user may send the image data concurrently With 
the print order data. 

[0064] Then, the Work station 14 reads out the compressed 
image data and the print order data from the memory 15 in 
the order of delivery time, expands the compressed image 
data into the original siZe, and makes prints in correspon 
dence With the associated print order data. At this time, the 
Work station 14 selects one of the printers 16 to 18 according 
to the print option data. Thus, a designated number of prints 
are made in the designated print siZe. For instance, if the 
normal L siZe is designated, the printer 16 is selected to 
make L siZe prints 63. If the cabinet siZe is designated, the 
printer 17 is selected to make cabinet siZe prints 65. If the 
A3 siZe is designated, the ink jet printer 18 is selected to 
make A3 siZe prints 36. 
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[0065] The back printer 64 of each printer 16 to 18 prints 
the reception number, the user ID number and the bar code 
of these numbers on the back of each print 63, 65 or 66. The 
reception number, the user ID number and the bar code are 
used to correlate each print With the bill 67 and the delivery 
envelope 68 in the delivery process. 

[0066] Bill printing and envelope printing are carried out 
in parallel With the photo-printing or before or after the 
photo-printing. In the bill printing, the Work station 14 prints 
charge speci?cations, the reception number, the user ID 
number and the bar code of these numbers With a ?xed 
format by using the bill printer 19, to issue a bill 67. 
Similarly, the envelope printer 20 prints user’s Zip code, 
address, name, phone number, category code of delivery, 
reception number, and ID number and bar code thereof on 
the delivery envelope 68. The user’s Zip code, address, name 
and so forth are speci?ed based on the user ID number of the 
print order data. When the delivery envelope 68 has a 
transparent WindoW, the print of address on the delivery 
envelope can be omitted by printing these on the bill 67. 
Different kinds of delivery envelopes 68 are prepared for 
different print siZes. For instance, for the big siZe print such 
as A0 to A3 siZe, a cylindrical bag is used. In place of direct 
printing on the delivery envelope 68, it is possible to print 
on a label, and put the label on the delivery envelope 68. 

[0067] Since the ?nished prints 63, 65 or 66, the bill 67 
and the delivery envelope 68 have the same reception 
number and bar code, these can be correlated With one 
another based on the reception number and bar code. After 
packing, the delivery style is selected according the delivery 
style data, among from the mail, home delivery service and 
so forth. The packing may be carried out by hand With 
reference to the reception number. It is possible to pack the 
?nished prints automatically based on the bar code read by 
a bar code reader, and then sort the delivery envelopes 68 
into groups according to the designated delivery style. 

[0068] The print charge is paid in the Way the payment 
option data designates. For payment by a prepaid card, the 
user purchases the prepaid card at the photo?nisher 13 or its 
agency, and enters the card ID number as the payment option 
data. By doing so, the Work station 14 makes prints Without 
charging, up to the limit of the prepaid card. 

[0069] It is possible that the user 10 ?rst sends only the 
print siZe data to the photo?nisher 13, so the photo?nisher 
13 determines the best combination of a resolution of the 
imaging device 49 and a compression rate of the image data 
according to the print siZe. The photo?nisher 13 sends these 
values as control data back to the user 10. Then, the 
resolution and the compression rate are properly adapted to 
the print siZe in accordance With the control data. It is 
possible to modify either the resolution or the compression 
rate according to the print siZe, though the above embodi 
ments modify both values in combination. 

[0070] FIG. 5 shoWs a printing system according to 
another embodiment of the invention, Whose fundamental 
construction is equivalent to that of the ?rst embodiment. 
Therefore, the folloWing description relates only to those 
features Which are essential to the present embodiment. In 
the printing system of FIG. 5. Internet 70 is used for data 
communication betWeen a photo?nisher 13 and users 10. 
Therefore, image data is encrypted or encoded before being 
transferred through the Internet 70. 
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[0071] There are tWo types cryptographic methods. In one 
method, called secret key encryption, the encryption algo 
rithm is disclosed, but the encryption key is secret. For 
eXample, conventional FEAL (Fast data Encipherment 
Algorithm) and DES (Data Encryption Standard) are the 
secret key encryption method. The other method, called 
disclosed key encryption, uses disclosed encryption keys. 
Since the disclosed key encryption takes much calculation 
time for both encrypting and decoding, the present embodi 
ment adopt the secret key encryption. 

[0072] As shoWn in FIG. 5, a ?lm scanner 11 and a color 
monitor 12 are installed in a user 10, Whereas a Work station 
14, a memory 15, printers 16 to 20, and a ?lm processor 71 
are installed in the photo?nisher 13. The ?lm scanner 11 and 
the Work station 14 are connected to the Internet 70 through 
modems 21 and 22 and telephone circuits 23a and 23b. The 
Work station 14 is provided With an encryption key generator 
73 and a decoder 74. The encryption key generator 73 gives 
data of a private encryption key to each individual user When 
the user registers With the photo?nisher 13. Concurrently, 
the Work station 14 gives the user 10 a user ID number and 
a passWord. The user 10 may apply for the registration to the 
photo?nisher 13 through the Internet 70 or other commu 
nication device. The encryption key data is stored in the 
memory 15 in association With the date of setting-up the 
encryption key data, and user ID data including the user ID 
number. Once the user 10 registers With the photo?nisher 13, 
the user 10 can access the Work station 14 by entering the 
user ID number and the passWord. It is preferable to peri 
odically revise the encryption key data for each user, to 
reduce damage in case the encryption key data should be 
stolen. 

[0073] On the other hand, as shoWn in FIG. 6, the ?lm 
scanner 11 of the user 10 is provided With a cryptographic 
processor 76. The cryptographic processor 76 encrypts or 
encodes image data of the picture frames according to the 
disclosed encryption algorithm by use of the private encryp 
tion key data given by the photo?nisher 13. With reference 
to the user ID number, the decoder 74 retrieves the encryp 
tion key data of the user 10 from the memory 15, and 
decodes the encrypted image data by use of the encryption 
key data. 

[0074] According to the secret key encryption method, the 
user 10 as Well as the photo?nisher 13 should keep the 
private encryption key data secret from others. For security 
sake, it is undesirable to transfer the private encryption key 
data through the Internet 70. According to the present 
embodiment, the private encryption key data is recorded on 
a magnetic recording layer of each ?lmstrip When the 
?lmstrip is forWarded from the user 10 to the photo?nisher 
13 for development. 

[0075] For this purpose, the ?lm processor 21 is provided 
With a data read-Write section 21c having a magnetic read 
Write head 21b besides a conventional ?lm developing 
section 71a. The ?lm processor 21 not only develops photo 
?lmstrips, but also records the encryption key data and the 
user ID data on magnetic recording layers of ?lmstrips. 
Speci?cally, When the photo?nisher 13 receives a photo ?lm 
cartridge 40 containing an eXposed ?lmstrip 47, the photo 
?nisher 13 reads ?lm ID data from the cartridge 40, and 
stores the ?lm ID data in the memory 15 association With the 
user ID data. When the ?lm cartridge 40 is placed in the ?lm 
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processor 21, the data read-Write section 21c reads out the 
?lm ID data from the transparent magnetic recording layer 
of the ?lmstrip 47, and sends it to the Work station 14. 

[0076] The Work station 14 retrieves the user ID data and 
the private encryption key data of that user 10 from the 
memory 15 by use of the ?lm ID data, and sends them to the 
data read-Write section 21c. Then, the data read-Write sec 
tion 21c Writes the encryption key data, the set-up date of the 
encryption key data and the user ID data on the magnetic 
recording layer of the ?lmstrip 47. As the user ID data is 
associated With the ?lm ID data in the memory 15, it is 
possible to omit Writing the user ID data on the magnetic 
recording layer. 
[0077] The developed ?lmstrip 47 is reWound back into 
the cartridge 40, and is returned to the user 10. When the 
user 10 puts the cartridge 40 in the ?lm scanner 11, the ?lm 
scanner 11 picks up image data from picture frames on the 
?lmstrip 47. A magnetic read-Write section 29 of the ?lm 
scanner 11 reads out the encryption key data and-the set-up 
date of the encryption key data from the magnetic recording 
layer of the ?lmstrip 47 concurrently With other data, and 
sends the data to a process controller 28. The process 
controller 28 Writes the encryption key data and the set-up 
date of the encryption key data in a memory 76a that is built 
in the cryptographic processor 76. If the memory 76a 
already stores any encryption key data therein, the registra 
tion dates of these tWo pieces of encryption key data are 
compared to each other. If the registration dates are identi 
cal, the already stored encryption key data is maintained. If 
the memory 76a stores encryption key data Whose registra 
tion date is older than that of the encryption key data 
recorded on the ?lmstrip 47, the older encryption key data 
is replaced by the neW one. The cryptographic processor 76 
encrypts image data by use of the encryption key data stored 
in the memory 76a. 

[0078] NoW the operation of the embodiment of FIGS. 6 
and 7 Will be described With reference to FIG. 7. 

[0079] First, the user 10 forWards the photo ?lm cartridge 
40 to the photo?nisher 13, ordering development of the 
?lmstrip 47. The photo?nisher 13 checks if the user 10 is 
registered. If not, the photo?nisher 13 gives the user 10 a 
user ID number, a passWord and private encryption key data. 
The user ID number and the encryption key data are stored 
in the memory 15 along With information about the user 10, 
such as the user’s name, address, telephone number, and Zip 
code. Concurrently, the photo?nisher 13 reads out ?lm ID 
data from the photo ?lm to develop, and Writes the ?lm ID 
data in association With the user ID data in the memory 15. 

[0080] The photo?nisher 13 put the photo ?lm cartridge 
40 in the ?lm processor 21 to develop the ?lmstrip 47. 
Simultaneously, the ?lm ID data from the ?lmstrip 47 is read 
through the magnetic read-Write head 21b of the data 
read-Write section 21c, and the user ID data and the private 
encryption key data of that user 10 are retrieved from the 
memory 15 by use of the ?lm ID data. Then, the encryption 
key data, the set-up date of the encryption key data and the 
user ID data are Written on the magnetic recording layer of 
the ?lmstrip 47 through the magnetic read-Write head 21b. 
The developed ?lmstrip 47 is reWound back into the car 
tridge 40, and is returned to the user 10. 

[0081] When the user 10 puts the cartridge 40 in the ?lm 
scanner 11, the encryption key data and the set-up date of the 
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encryption key data are read out from the magnetic record 
ing layer of the ?lmstrip 47 through a magnetic read-Write 
section 29 of the ?lm scanner 11. If the memory 76a stores 
encryption key data Whose registration date is older than that 
of the encryption key data recorded on the ?lmstrip 47, the 
encryption key data is updated. 

[0082] Thereafter, image data is picked up from all picture 
frames on the ?lmstrip 47. In this embodiment, image data 
is picked up at high resolution, and data of an indeX image 
is produced from the image data by piXel-thinning. It is also 
possible to pick up image data of all picture frame at loW 
resolution by the piXel combining, for producing and dis 
playing an indeX image, and thereafter pick up image data of 
selected picture frames at higher resolution, in the same Way 
as in the ?rst embodiment. 

[0083] The user 10 selects picture frames to print, and 
transfers print order data including the user ID number to the 
Work station 14 of the photo?nisher 13 in the same Way as 
in the ?rst embodiment. Then, the Work station 14 of the 
photo?nisher 13 sends back data of the delivery due time 
and the estimated charge along With a reception number. If 
the user accepts the due time and the charge, the user 10 
instructs the ?lm scanner 11 to transfer image data of the 
selected picture frames. Then, the cryptographic processor 
76 reads the encryption key data from the memory 76a, and 
encrypts image data by use of the encryption key data. The 
encrypted image data is transferred to the Work station 14, 
along With the reception number. 

[0084] It is possible to encrypt the print order data too. In 
that case, the user ID number is attached to the encrypted 
print order data as being transferred to the photo?nisher 13. 
If the user does not need to con?rm the delivery time and the 
charge, the user may send the encrypted image data con 
currently With the print order data. 

[0085] Upon receipt of the reception number and the 
encrypted image data from the user 10, the Work station 14 
correlates the image data With the print order data based on 
the reception number, and stores the correlated data in the 
memory 15. The decoder 74 retrieves the encryption key 
data from the memory 15 based on the user ID number 
included in the print order data, and decodes the encrypted 
image data. Thereafter, prints are made from the decoded 
image data and are delivered to the user 10 in the same Way 
as described With respect to the ?rst embodiment. 

[0086] In the above embodiment, the ?lm processor 21 is 
used to record encryption key data on the magnetic record 
ing layer of the ?lmstrip 47. In alternative, the encryption 
key data may be Written on the ?lmstrip 47a in an order 
reception device of the photo?nisher 13, before the ?lmstrip 
47 is developed. It is also possible to record the encryption 
key data on the ?lmstrip 47 by a speci?c data recording 
device, after the ?lmstrip 47 is developed by the ?lm 
processor 21. The encryption key data may be recorded 
optically on the ?lmstrip 47, eg in the form of a bar code, 
a pattern, or characters, prior to the development. It is 
possible to use an IC memory for recording the encryption 
key data. The IC memory may be incorporated into the 
cartridge shell, or may be integrated in a separate card. 

[0087] According to another embodiment, as shoWn in 
FIG. 8, the user 10 sets up a private encryption key and 
records data of the encryption key on the magnetic recording 










