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k’ﬁed out fromthe present application and entitled "Colour Bal ance

Det ection" 5 describes and clains a net h(i? of detecting the calouL < ..

bal ance of an image, and a hue step tabl et use in the method. In a

phot ographi c printing syste OUR _ anhi cal |y neasure
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I nformati on. Hdthdd. based on the enpirical rule 20 that the average
reflectivity or transmttance of three col purs obtained by -inteqrat.l of
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onl throu h excessive gain in_t el | ow but al so
y g rom a neggatinve flfm é’ at is segmente lnth a large number

of arrayed pixels for detecting image information. Either

of the methods would result with a print that has a density
being predetermined by a formula after. correlating to the
image information. This is based on the empirical rule

20 that the average reflectivity or transmittance of three
colours obtained by integrétion of the whole scene, when an
ordinary scene is photographed, is substantially constant.

On the other hand, if a density image on a film is

highly biased, the average transmittance due to the

25 integration of the whole scene substantially varies from
N the empirical constant. Then the printing systems would
tend to compensate exposure resulting with a print that is
incorrectly exposed. In such instance, the operator would

have to manually key in the filtration amount in order to

30 correct the colour deficiency in the print. It is not
always easy to identify the cause of a evident colour cast.

For example, a yellow cast may have been brought about not

only through excessive'gaip in the Zellow but also through
_-too low values in the cyan or the magenta. Hence problem

35 .arises due to the operaters’ difficulties- in identifying
the hue correction required of a particular colour cast,
consequence with many trial and error attempts. Therefore



too low values in the cyan or the nmagenta. Hence problem-35 arlses\due
to the operaters' difficulties- in identifying the hue correction requit
of a particular colour cast, consequence with many trial and error

attenpts. Therefore attenpts to pring2frominherently bias. colour
negative inevitably lead to the ineffective use of the printing system
resul ting wttiemptet eboedminthi Aromovwnheanant Ijhebidsf feakouy esegetlvprl nting
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negati ves, being derived fron1the typlcaily col our bias graphic |ayout of

name cards-and advertisenqent prin aoul d canse a printing em_down _

time. There{ore, even 10 -though the printing of photo-nane cards has a
much hi gher Yargin of profit relative to the printing of the amateur
phot ogr apher s\ photo-prints, this market has traditionally been the domain
of few entrepreQeurs using costly custom built photo-print system These
latter printing stens, 15 which entail substantial manual col our keys
mani pul ati on, are -eS|gned especially for prlntlng typi cal photo-name card
of 55mm x 89mm di neysi ons. _
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Fi _gg{re 1 shows how a bal ancing zone 11 with a density bias that conpl-efrents
t he®™i'nherent bias of the desired 20 I mge 10. A prior art base on the
United Ki ngdom patent application GB 2046943-A requires a purposely built
device into the photographic printing systemto identify the col our panel
present on a colour filmso as to automati &4 |y effect a machi ne processor
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built photo-print system. These latter printing systems,
15 which entail substantial manual colour keys manipulation,
are designed especially for printing typical photo-name
card of S5mm x 89mm dimensions.
Figure 1 shows how a balancing zone 11 with a density
bias that complements the inherent bias of the desired
20 image 10. A prior art base on the United Kingdom patent
application GB 2046943-A requires a purposely built device
into the photographic printing system to identify the
colour panel present on a colour film so as to
automatically effect a machine processor colour adjustment
25 according to the make of film. The said balancing zone is
distinct from prior art in that it utilises the existing
system of colour analyzer by working in tandem to a pre-
determined formulae of exposure base on certain empirical
value. . Additionally, while the prior art has a colour
. 30 panel that is outside of the film image analyzing area,
this invention would require the said balancing zone to be
within the image analyzing area as in Figure 1(a), at least
initially. An additional distinction is that - the
| characteristic of the invented colour zone is dependent on
35 bo_th* the film characteristics as well as the image
characteristic, whereas prior art has a colour panel that
is independent of the image characteristic. This



requi res a copied image on the enulsi-on filmto be processed in-a-manner .
that produce a high contrast. The sanme probl em of operator's difficultie$
in achieving optimum col our balance print derived froman inherently 15

bi ased negative filminmge still remains. An inportant distinction between
the said prior art and this aspect of thé—hnventlon I's the incl u5|on of a
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3 illustrat e tih®e GilRo| our panel/s for colour 25 - assessment. . A United

Ki ngdom pat ent Apr#igf@eom 1B 2499 &1lmetmu¢qwzsafobbthihqa@t aomeRreol our

panel on a colour fi to_effegct i nti,ng
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to that of a karllfevm grto%rﬁ(.jar d Vta | lf:epserca rorrqsspog f'%gcu?.tiies in achieving o/
optimum colour _balance print derived. from an inherently
15 biased negative film image still remains. An important
distinction betWeen the said prior art and this aspect of
the invention is the inclus:.on of a balancing zone 3A and
zone 3B that is complementary to the bias colour image.
With the inclusion of this said zone, an inherently colour
20 bias film .unage can advantagecusly be produced with
relative ease through reliance on a photographic printing
system's automatic de_tect and print features; thus little
manual intervention by the operator is needed. _
Figure 3 'illu_strate use of colour panel/s for colour
25 assessment. - A United Kingdom P'at'e_nt Application GB \J
2046943~A has made use of at least one colour panel on a
colour film to effect a. printinq system automatic colour
exposure correction due to the different inherent colour
bias film by different film manufacturers. The  invented
30 colour panel described herewith is distinctly different
from the said prior art in that. o
. (i) prior art serve to identify colour bias
- attributed only to ‘the make “of film by different
manufacturers; whereas this said inve'nted" colour panel here
35 identify an inherent colour bias attributed to both the
make of film and the colour image within.



5 d| fferent filmtypes,; vx/nefeas thi's said-invented col our panel identify
a brﬁs primarily by null field conparison test via the basic col our changes
bei ng effected by an additional presence or absence of a hue. It is an

obj ect of the present invention to overcone 10 the problemof an inage
produci ng systemtendency to conpensate t D, exposure of an |nherently
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with the balancing zon
15 emulsion film with an image and printing the image by means

of a printing machine having an automatic metering system
- for determining colour settings, characterised in that a
balancing zone is provided adjacent the image on the film
having a bias generally complementary to a bias of the
20 image, and in that the automatic metering system makes
measurements integrated over both the biased image and the
balancing zone so that a correct exposure for printing the
biased image is determined. '
Preferably the balancing zone is provided in a region
\_ 25 outside the normally printable area of the film, and in the
step of printing the film the film is offset from its |
normal printing position with respect to the analyzer so
that the analyzer views both part of the biased image and
the balancing zone, the printing machine is locked at the
- 30 exposure thereby determined, and the film is moved back to
- its normal printing position for printing of the image.
According to a second aspect of the invention there is
provided a method of producing graphic prints, and colour
bias image prints; including a step of colour printing by
35 a method in accordance with the first aspect of the
invention, the finished artwork or object having been
photographically recorded together with the balancing zone



as a single assenbly in at |east one exposure onto a frame of the col our__j
emul sion film and the exposed colour film having been processed, in whieh
the processed colour filmis printed onto col our photographi c paper, and
the latter 5 is cut to size .thus proLPdr ng the desired nunber of prints
in colour. In preferred enbodi nents of«@hi s aspect of the invention, there.
S provrdedamet.ho %gcrn nang cards, raphi c prrnts d bras
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col our phot ogroshr C paper I's cut -to SIze thus provi dr ng the
desi red nuiBecodPudints in,colour. The present invention will now be

descri bed, by way obraeerreaarrehsodmshtgefefenaﬁé0 éét?eé’@c%ma%ﬂeﬁg
drawi ngs, in which: "Figure 1. grams show how a_ coppl ry bal anci ng

e
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zone of density and colour that complements the desired

image density as a single assembly in at. least one exposure
15 onto a colour emuls:.on film. The. exposed colour £film is
normally processed the processed colour film is printed
onto colour photograph:r.c paper; and the latter is cut to
size thus provxd:r.ng the desired number of pr:r.nts in colour.

The present_ invention will now be descrlbed. by way of

20 example, with :reference. to the accompainying drawings, in
which: '. = - _

Figure 1 diagrams show how a complementary balancing
zone is utilised cn a colour negative and the subsequent
locking of the exposure settings; and .

25 Figure 2 diagrams show a method of "3R" size print o
being composed of "2-UPs" images and also a balancing zone
being inecluded on a 35mm colour negative.

The ensuing .' description specifically relates to the
use of the bal_alflcing zone invention in connection with a

30 colour negative fi.'lm being process by typical._ 1-hour photo-
lab outlets, thougi'i the invention also applies generally to
photographic film_s_ having blue-, green- and red-sensitive
layers as wéll as image production system having the three

~ primary colour as its primary elements. The primary colour

35 refers to either or both the subtractive and the additive
colour principle of colour production.

s



Ia‘QOUtIets, t hough the invention also applies generally to photographic
fil M having blue-, green- and red-sensitive layers as well as image
_production system having the three primary colour as its primary el enents.
The primry col our 35 refers to either or both the subtractive and the

addi tive col our principle of colour producfion. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBCQDI MENTS Figure 1 shows a deV| ce enbodyl ng this
i nventi on net BEdalfddh INSSOR L BEION QF THES (PR R Eib): ‘.Tz I8 us 6 bei ng

linked to the expogyiRIePNEr Ghdil t a3 advde prﬂ%ﬁ?ﬁ%‘-”s neg atu\fﬁ"(i:%‘l m 10

i mage signals therefrom First, a negative filmO9(A

i s, mount ed at ™k %l%qﬁﬂglfsélﬂ|W9%ég¥ﬁqm@tf¥qf#ndﬁ%°@n$(mﬂr§% 5
unexposed butbahhgaminkeacesseﬂe réaf;sosiiré kenteddt unet homiael

adj acent e el ecte a eneg nt ar
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printing |ight means of respective nma nefs h are controlTed by
current ppl FEBPAERentadoh Rt aRELNT eZpBCuUr e TBAt MAiming ygeet onf G-rs

exanpl e of the1kuRdndRYd IWhth | Didhe { 8ok BOAAGHRAISHIrdS Novi 0HI6MA: -

After t he exposure has ,been auton1at|call¥l determ ned, a proj ectlon onto the
¥

pager 11 woul GOMREngat 19T MeARs ed i ckDFBRe CATRIRNSREALY aF8 lgqupgr Afon of
the™desired igyajaoei (¥),t rmaga@ita f (oM saglt .cyan (C), and the light

transmitted through the negative film 9A and negative 10 is
15 directed to a photographic sheet of paper 11 via a lens
unit 7(A) and a black shutter 7(B). The subtractive
filters 2 can be inserted into the path of the printing
- 1light by means of respective magnets 5 which are controlled
by current supplied from a conventional exposure control
20 unit 3, for example of the kind described in United Kingdom
Patent GB No. 2046943A. After the exposure has been
automatically determined, a projection onto the paper 11

would include a saturated black zone on the paper and a
portion of the desired image being "trimmed" from sight.
\_ 25 This composite image is undesirable hence this projection
exposure should not be prin_ted but its useful exposure -
settings should be retained.
The Figure 1(b) shows the same device as in Figure
1(a) but with the subsequent.step of activating an exposure
o 30 lock 4 which has been coupled to the exposure control unit .

Ay

3, followed by the physical displacement of negative 9A by
a complete image of negative 10. The negative 10 is then
exposed onto the paper with the retained colour exposure
- . settings producing a-colour-balance image on print. -
35 Figure 2 shows the method for producing photographic
name cards from a 35mm colour negative film 1, print
exposure being derived from a composite images of the "2-



25 This conposite image is undesirable hence this projection exposure... -

shoul d not be printed but its useful exposure - settings should be ‘;![
retai ned. The Figure 1(b) shows the sane device as in Figure 1(a) but wt
t he subsequent step of activating an exposure 30 | ock 4 which has been

coupled to the exposure control unit 37 .ollowed by the physical

di spl acenent of negative 9A by a conplete inmage of negative -10. The - _—
negative 10UP8" ipleatukreard aied anedngapeneysa (on @ siagliend$mofyame
exposure segfl a i PEUSA "Gr 3 AP Heddit 13 EraiRI2 A0BoReBbonding to
Figure 2 shows the method, for produc ngﬁ&?ot%ﬂraphlc nane cards froma 35mm
col our negath® PRPYAFAAPRIC PaReh REARE ZB APdPripE(4Br BRERCCEANELV e .
i mges of tAetygical HBme Ria®duipriditd sidedlend neu offom papes pirigike 35nm
frame negati v 2A"$r gsnla nigatlve frame, 4A, COLT sponglna touhge '
phot ographi €8 paptfepr FAPFSE dHa pFWﬁ?eﬁB4?egBE§f?9§I§Y-ﬁ? PP 9PuRife card
print size éxpesuné 6f can gpihpgle Fimislied adfiworkh@Av2plBseddagainstgas i s
obtained b ' I XRO : sin 4 0 yA: _pl aced
agai net a Lok, epoeHe F1BERTBHERaBbuAa” I8hE, BARER IpE1FEL Sl keh s
necessary trReo®saanyatootbtainss enlanrleassexr vaexposedobhalamcenhaonegati ve.
10 T, éﬁéd ngegggng zone can be substituted in various manner wth
substantially S|ni?a result when combined with an inherently biased inage.
For exdhpl e, * Thensapd| batanging rore ta3t ben sybghifuted doy vagiews; on

that conpl im@mhér apteh BibdtrBikaty eimilarlPesully il comtiited dgghon. *
I f an i mage_ has heavi rgd cast ,over |t§.ent|re inage, t he bal anci ng zone
on the prirmfc arent iy biased image. or example, <

* the balancing zone can be an area of colour

selection that domplimentsf and thus form part of the
15 overall graphic design. _ _
* if an image has a heavy red cast over its entire
image, the balancing zone on the print could have a
combination of saturated black colour zone and a saturated
cyan zone. _ _ o
20 * if an image is preferred to have a light colour
cast or substantiate 1light background, generally, a
saturated black zone on the print would achieve a good
result print.
* in addition, a colour zone can in effect be a
25 colour cast superimposé over the entire image with (;)
substantially the same result.
* The amount of colour cast can also be converted
into the printing system exposure control unit as a
programme in logarithm form.
30 Essentially, the said balancing zone exist in any .

nE

useful form for communicating a presence of another bias

»

hue value so that its integrated density value when being
combined with a desired image of biased density value,
... computed by an image analyzer, would produce an exposure.of -
35 the desired characteristics. _
It should be understood that many modifications and
adaptions of the invention will becomé apparent to those



cofbi nation of saturated bl ack calour zone and a saturated cyan zone. 20

* if an image is preferred to have a |light colour cast or substantiate
i ght background, generally, a saturated .black zone on the print would
achieve a good result print. * in addition, a colour zone can in effect
be a 25 col our cast ~superinpose (muwcaﬁhe entire image wth
substantial ly tnﬁgg np result. * The_anmount of col our cast can al so be
converted i nt8d %rﬂﬂt Fhg sk ARdxpbsdee iAndgd (¥Rt eRSORPARFEy AR i n
| dgarit hm f orgbvid¥us modiffss€ibhs! 4d chhfigeai dikalkianeheg ®f thd N
any useful formfor communi cating a presence of another bias hue val ue so
that its irueﬁﬁ%ﬁQ§jQ§5ﬁ§rﬂvgsg?ﬁ%tﬂhen bei ng conbined with a desired i mage
of "bi ased density val ue, conputed by an i mge anal yzer, woul d produce an
exposure of 35 the desired characteristics. It should be understood that
many nodi fications and adaptions of the invention wll become apparent to

t hose skil.led -in the art and it is intended to enconpass such obvi ous
nodi fi cations and changes within the scope. of the clains appended hereto.
10 | 1111121111121121111111 CLAIMS * cC L M S1 A net hod

of colour printing including the steps of exposing a colour enulsion film
with an image and printing



5 the i mage by neans of a printing nachine having an autonatic net erin
system for determ ning col our settings, characterised in that a bal anci n§9‘

zone i s provided adjacent the image on the film having a bias—generally
conplenmentary to a bias of the inage, and in that the 10 tic
nmeteri ng system nmakes neasurenents int g at edoM“\“HM“f“‘“‘M@MﬁZd i mge
.and the halancing zone so that a correct exposu IO B | t he bi ased
image is determined. 2. A nmethod GRAIMSEing to*claim 1, in which the

bal ancing 15 zone conprises a uniformcolourless field of an area and
density conplenentary to a bias in the density of the exposed inmage. 3.
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I mage ording to angl one,0 ecedi nq. clai ms, 1 n which

o 4. A net hod acc f . the pr
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i ch the bal angjng.zone.isifqr] t o\ of_a r e area
and colour to tﬁéag%g%&?éﬁuﬁé‘n"g%'% %1 %’ga}ﬁrmﬁ%‘gﬁ h%i’%% aé‘sd%ll}rr?aq’g'ée%tta. A
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vi ews bot hopart b8tnt BRePbiggddl IREge2BAd M HARGIINF WoRe 1602 tHUH NI NG
machine is | ocked at the 35 exposur e thereb¥ determned,, and the filmis

€ oc
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determined. )

2. A method according to claim 1, in which the balancing
15 zone comprises a uniform colourless field of an area and

density complementary to a bias in the density of the

exposed image. .

3. A method according to claim 1, in which the balancing

zZone comprises -'aiuﬁiform field of a hue complementary to
20 the dominant hue in the biased image.

4. A method according to any one of the precedihg claims,

in which the balancing zone is exposed on the emulsion f£ilm

at the same time as the biased image.

5. A method according to any one of claims 1 to 3, in

25 which the balancing zone is formed by attaching a film of W/

appropriate a-re"a énd colour to the exposed emulsion film

carrying the biased image.

6. A method accdi‘ding to any one of the préceding claims,

in which the balancing zone is provided in a region outside
30 the normally priritablé area of the film, and in the step of
printing the fiim- the film is offset from its normal.-
printing positioh with respect to the analyzer so that the
analyzer views both part of the biased image and the
balancing 2zone, the printing machine is locked- at the -
35 exposure thereby'determined, and the film is moved back to

its normal prihting position for printing of the image.
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-PCLMS 7. A nmet hod according to any one of _the cedi I n
whizeh the automatic metering. systemincludes an LATD anal )

met hod of producing graphic prints, and col our bia |lﬂlmu Fﬂlﬁuw”
including a step of colour printing by a nethod ac ecedlng
claimthe finished artwork or object hawMg been phot ograph| "call y recorded
together with the bal ancing zone as a single-assenbly in at |east one
exposure ont d-a f RaRetbpd: ascesfing emany omel@f the| pregadingeckapnsed

cal our film bavivia dieerher auesrRtid rméftmfihg!{ hey et &1 ned udRlsOWn fLATH S
pei nted onto_colour photographic paper, and the latter is cut to size thus
provi di ng t h3Rg XFFég nunber of prints in colour. 9. A met hod of

produci ng businesa mathod oe petodactihg éiaphit:epmﬁésphahdceameﬁrnma@d

t b db t.nod di f. th di
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respect to tinethodonpecprddndr abbngeny preceding claim the finished
artwork or object having been photographically' recorded
together with the balancing zone as a single assembly in at
least one exposure onto a frame of the colour emulsion

10 film, and the exposed colour film having been processed, in
- which the processed colour film is printed onto colour
photographic paper, and the latter is cut to size thus
providing the desired number of prints in colour.
9. A method of producing business cards including the
15 steps of photocomposing and printing a business card by a
method according to any one of the preceding claims.
10. A wmethod of colour printing substantially as described
with respect to the accompanying drawings.
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