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(57) ABSTRACT 

A method for selecting a placement, on a medium such as a 
page or a computer screen, of a photograph or another 
placement item With optional, associated caption from a set 
of multiple placement items. The method provides tech 

( * ) Notice: This is a publication of a continued pros- niques for creating aesthetically pleasing layouts for the set 
ecution application (CPA) ?led under 37 of items to be displayed, as for example by printing by a 
CFR 1.53(d). printer on a page. 

121 140 

130 120 120 120 [157 120 s / f / 7 
,L L l l % 

150 

‘CAPTION 
122~/ j 

158 [125 
100 “L 

110 



Patent Application Publication Nov. 15, 2001 Sheet 1 0f 12 US 2001/0042084 A1 

100 



Patent Application Publication Nov. 15, 2001 Sheet 2 0f 12 US 2001/0042084 A1 

L K- 205 
CHOOSE AN UNLOCATED PLACEMENT I LIEEAQFTJZII'EQCTESAEQT 

- FEATURE WHICH IS NOT ON LIST OF LOCATED ON THE 
LOCATIONS TO BE MADE I DISPLAY MEDIUM 

200 

210 j 
208 

PLACEMENT FEATURE 
LARGER THAN DISPLAY 

K 225 
220 

ROTATE PLACEMENT 
NO FEATURE TO MATCH 

DISPLAY MEDIUM 

DOES 
PLACEMENT 

FEATURE ORIENTATION 
MATCH DISPLAY 

MEDIUM '2 

YES K 
REDUCE PLACEMENT FEATURE YES 

TO FIT DISPLAY MEDIUM 

235 230 

IS 
PLACEMENT FEATURE 
LARGER THAN DISPLAY 

MEDIUM ? 
ADD PLACEMENT FEATURE 
TO LIST OF LOCATIONS TO 

BE MADE 

V 

ANY REMAINING 
UNLOCATED PLACEMENT 
FEATURES NOT ON LIST OF 

LOCATIONS TO BE 
MADE? 

250 

K 260 FIG. 2 
EVALUATE PLACEMENT FEATURE P 

ORIENTATIONS & SELECT NEXT 
PLACEMENT FEATURE TO LOCATE 

LOCATE THE SELECTED NEXT /'\ 270 
PLACEMENT FEATURE 

REMOVE SELECTED NEXT PLACEMENT FEATURE FROM LIST ‘ 28° 

OF LOCATIONS To BE MADE 

290 
ANY PLACEMEN 

FEATURES REMAINING 
ON LIST OF LOCATIONS 

TO BE MADE? 

YES 



Patent Application Publication Nov. 15, 2001 Sheet 3 0f 12 

I 

US 2001/0042084 A1 

K310 

ASSIGNED TO IT 

CHOOSE A PLACEMENT FEATURE 
ON THE LIST OF LOCATIONS TO BE 
MADE THAT DOES NOT HAVE A 
PLACEMENT-WEIGHT VALUE 

A 

DETERMINE 

300 

FEATURE 

PLACEMENT-WEIGHT VALUE 
FOR THE SELECTED PLACEMENT 

K 320 

U NLOCATED 

WITHOUT ASSIGNED 

VALUES? 

ARE THERE REMAINING 

PLACEMENT FEATURES 

PLACEMENT-WEIGHT 

330 

YES 

340 
K 

WITH THE SMALLEST 
SELECT THE PLACEMENT FEATURE 

PLACEMENT-WEIGHT VALUE FROM 
THE LIST OF LOCATIONS TO BE MADE 

I 

FIG. 3 



Patent Application Publication Nov. 15, 2001 Sheet 4 0f 12 US 2001/0042084 A1 

omv \\ now i\ 

O? K 8v K 

on? \\ £34K 
oww 



Patent Application Publication Nov. 15, 2001 Sheet 5 0f 12 

500 

AREA OF 
CHOSEN FEATURE 

ORIENTATION OF 
CHOSEN FEATURE 

/ 

/ 

CAPABILITY TO PLACE TWO 
FEATURES ON CURRENT 
ROW WHEREIN EACH 
FEATURE HAS SAME 

DIMENSIONS AS CHOSEN 
FEATURE 

/ 

AREA OF CHOSEN FEATURE 
SUBTRACTED FROM 

REMAINING UNUSED AREA 
OF CURRENT ROW 

INCREASE IN ROW HEIGHT 
CAUSED BY HEIGHT OF 
CHOSEN FEATURE 

CHOSEN FEATURE WOULD 
FORCE LOCATION TO NEW 
ITEM OF DISPLAY MEDIUM 

CHOSEN FEATURE WOULD 
EXTEND BEYOND 

BOUNDARY OF CURRENT 
DISPLAY MEDIUM 

FIG. 5 

US 2001/0042084 A1 

510 

520 

530 

540 

550 

560 

570 



Patent Application Publication Nov. 15, 2001 Sheet 6 0f 12 US 2001/0042084 A1 

610 

WILL NEXT 
PLACEMENT FEATURE 

FIT ON CURRENT 
ROW 7 620 

IS INSERTION POINT AT 
BEGINNING OF ROW 

? 
600 630 

INCREMENT 
TO NEXT ROW 

650 640 

WILL NEXT 
PLACEMENT FEATURE 

FIT ON CURRENT 
ROW ? 

INCREMENT 
TO NEXT PAGE 

660 

N 4 V 

PLACE NEXT PLACEMENT FEATURE 
AT INSERTION POINT 

I 
FIG. 6 



Patent Application Publication Nov. 15, 2001 Sheet 7 0f 12 US 2001/0042084 A1 

700 l K 720 
DISTRIBUTE 

VERTICAL WHITE 
SPACE EQUALLY 

BEFORE, BETWEEN, 
& AFTER THE ROWS 

OF PICTURES 

740 

I, F 
DISTRIBUTE 

HORIZONTAL WHITE 
SPACE EQUALLY 

BEFORE, BETWEEN, 
& AFTER THE 

PICTURES IN ROW 
OF PICTURES 

I W50 
CENTER EACH PHOTO 

IN PICTURE ROW 
VERTICALLY 

WITHIN THE ROW 

I 
FIG. 7 



Patent Application Publication Nov. 15, 2001 Sheet 8 0f 12 US 2001/0042084 A1 

851 852 

823 
/ 825 

822 
/ 

824 

/ s21 
/ l T\ 

FIG. 8 

100 



Patent Application Publication Nov. 15, 2001 Sheet 9 0f 12 US 2001/0042084 A1 

851 852 

mm 

823 

822 

824 

/ 821 
FIG 9 

961 % 

100 

962 
963 % 



Patent Application Publication Nov. 15, 2001 Sheet 10 0f 12 US 2001/0042084 A1 

851 852 

1074 /\/V\ 1077 
823 

\ 825 

1076 824 

FIG. 10 
/ 

100 1075 
962 

963 % 



Patent Application Publication Nov. 15, 2001 Sheet 11 0f 12 US 2001/0042084 A1 

wmm 

mwm 

vmw 

I. .QE 

mm: 

NNOF whcr mwow 

NwOw 
PwOF \1 

i i 

vmov mhow NNOF PROP 
NNm FNw 

W mom W Pom 



Patent Application Publication Nov. 15, 2001 Sheet 12 0f 12 US 2001/0042084 A1 

1220 

200 

1210W 
I 

‘ PLACEMENT 

1215) 
PAGE OF PAPER 

110 

1230 



US 2001/0042084 A1 

METHOD FOR SELECTING NEXT FEATURE FOR 
PLACEMENT ON A PAGE 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to printing 
features, for example photographs, on a medium such as a 
page or a computer screen. More particularly it relates to 
methods used for the selection of the next feature to be 
placed on the medium. 

BACKGROUND OF THE INVENTION 

[0002] Recent hardWare and softWare advancements have 
resulted in printers that can print photographic data from 
multiple photographs on single sheets of paper Without the 
intermediate use of photographic ?lm. When used herein as 
a noun, “placement” means a rectangular region that repre 
sents a photograph or other item, a prede?ned gap betWeen 
tWo placements, and any associated caption. 

[0003] Typically placement of the photographs, With or 
Without gaps and captions, on the page being arranged 
occurs in the order in Which they appear in a prede?ned list. 
Each photograph is placed in order and orientation across 
the page in one roW after another doWn the page. This 
approach does not attempt to optimiZe the placement of 
photographs in order to obtain a more efficient ?t. Such 
linear placement algorithms often fall short by leaving large 
amounts of White space on the page. 

[0004] Other attempts at placing photographs on a page 
often take into account only one signi?cant attribute by 
Which to make a decision regarding Which is the best 
placement. For example, the largest photograph that Will ?t 
Without Wrapping onto the next roW, or the photograph that 
leaves the smallest amount of space at the end of a roW, are 
both reasonable methods to layout photographs. HoWever, 
optimiZing a single or a pair of attributes is not sufficient to 
?t a large variety of photographs tightly together. Such 
approaches fall short of being able to produce a page layout 
that re?ects that Which a human Would do. 

[0005] Without some means for equalizing White space, 
the printed page of photographs appears to have all images 
croWded into the upper left comer of the page. This problem 
can be partially addressed by increasing the page margins to 
leave more White space around the area of the photographs. 
Another technique is to increase the gap betWeen photo 
graphs to shoW more White space. HoWever, the overall page 
layout often does not appear balanced. Also, increasing the 
space betWeen placements seriously limits the siZe of the 
photographs Which can be placed on a given page. 

[0006] Thus, for purposes of paper efficiency and aesthet 
ics, there are needs for methods Which provide for ef?cient 
placement of multiple photographs on a page, for selection 
of the photograph to be placed, and for equalization of White 
space in photographic placements. 

SUMMARY OF THE INVENTION 

[0007] The present patent document describes representa 
tive embodiments of methods for the ef?cient placement on 
a display medium or media of a set of placement items, for 
selecting a next item to be located on the medium, and for 
equaliZing White space around multiple placement items. 
The methods described herein provide techniques for cre 
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ating aesthetically pleasing layouts of the placement items 
Which could be, for example, photographs With optional, 
associated gaps and captions. The medium used for display 
could be a page of paper or a computer screen. Either a 
single medium item or multiple items of a given type 
medium may be used. 

[0008] Methods for the ef?cient location of placement 
items and for the selection of a next item to be located on the 
medium provide techniques for reducing the total number of 
medium items used to display the placement items, i.e., for 
reducing the total number of pages used to print a set of 
photographs. Methods for the equaliZation of White space 
around multiple placement items provide techniques for 
creating aesthetically pleasing layouts. Previous methods 
have been limited in both their abilities to efficiently utiliZe 
the available media and to create aesthetically pleasing 
displays. 

[0009] Representative embodiments are based on the roW 
oriented location of placement features. The next placement 
feature to be located is chosen based upon a Weighted value 
Which is created for each placement item. This Weighted 
value is determined based upon several parameters Which 
are related to the siZe and orientation of the placement item, 
as Well as to the remaining space on the current roW and on 
the current display medium. Should the placement item be 
too large, its orientation may be changed to match that of the 
display medium, and, if necessary, it may be reduced in siZe 
to ?t Within the boundaries of the display medium. White 
space is distributed uniformly betWeen and Within roWs of 
placement features. The net result of using these techniques 
is the ef?cient and aesthetically pleasing location of place 
ment items approximating that Which a human being Would 
do. 

[0010] Other aspects and advantages of the present inven 
tion Will become apparent from the folloWing detailed 
description, taken in conjunction With the accompanying 
draWings, illustrating by Way of example the principles of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The accompanying draWings provide visual repre 
sentations Which Will be used to more fully describe the 
invention and can be used by those skilled in the art to better 
understand it and its inherent advantages. In these draWings, 
like reference numerals identify corresponding elements 
and: 

[0012] FIG. 1 is a draWing of a representative embodi 
ment of a composed layout. 

[0013] FIG. 2 is a How chart of representative embodi 
ment of a placement computer program for locating place 
ment features on a display medium. 

[0014] FIG. 3 is a How chart of a representative embodi 
ment of a selection computer program for selecting the next 
placement feature to be located on the display medium. 

[0015] FIG. 4 is a diagram of a placement-Weight equa 
tion used to determine a placement-Weight value for the 
placement features. 

[0016] FIG. 5 is a draWing shoWing parameters used in the 
placement-Weight equation of FIG. 4. 
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[0017] FIG. 6 is a How chart of a representative embodi 
ment of a location computer program for locating the neXt 
placement feature to be located on the display medium. 

[0018] FIG. 7 is a How chart of a representative embodi 
ment of a White space equalization computer program for 
equalizing White space horizontally and vertically betWeen 
placement features on the composed layout. 

[0019] FIG. 8 is a draWing of an illustrative eXample of 
composed layout prior to White space equalization. 

[0020] FIG. 9 is a draWing of the illustrative eXample of 
FIG. 8 folloWing distribution of White space vertically. 

[0021] FIG. 10 is a draWing of the illustrative eXample of 
FIG. 9 folloWing distribution of White space horizontally. 

[0022] FIG. 11 is a draWing of the illustrative eXample of 
FIG. 10 folloWing further distribution of White space ver 
tically. 

[0023] FIG. 12 is a draWing of a computer system used to 
create and print a composed layout in a representative 
embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] 1. Introduction 

[0025] As shoWn in the draWings for purposes of illustra 
tion, the present patent document relates to methods for 
ef?cient placement on a display medium or media of a set of 
placement items, for selecting a neXt item to be located on 
the medium, and for equalizing White space around multiple 
placement items. The methods described herein provide 
techniques for creating aesthetically pleasing layouts of the 
placement items Which could be, for example, photographs 
With optional, associated gaps and captions. The medium 
used for display could be a page of paper or a computer 
screen. Either a single medium item or multiple items of a 
given type medium may be used. 

[0026] Methods for the ef?cient location of placement 
items and for the selection of a neXt item to be located on the 
medium provide techniques for reducing the total number of 
medium items used to display the placement items, i.e., for 
reducing the total number of pages used to print a set of 
photographs. Methods for the equalization of White space 
around multiple placement items provide techniques for 
creating aesthetically pleasing layouts. Previous methods 
have been limited in both their abilities to ef?ciently utilize 
the available media and to create aesthetically pleasing 
displays. 

[0027] In the folloWing detailed description and in the 
several ?gures of the draWings, like elements are identi?ed 
With like reference numerals. 

[0028] 2. Medium &Feature Geometries 

[0029] FIG. 1 is a draWing of a representative embodi 
ment of a composed layout 100. For illustrative purposes the 
composed layout 100 is shoWn partially completed. The 
composed layout 100 is comprised of a display medium 110 
and multiple placement features 120, also referred to herein 
as features 120, Which are shoWn located on the display 
medium 110. In representative embodiments, both the dis 
play medium 110 and the placement feature 120 are sub 
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stantially rectangular. The placement features 120 are typi 
cally located on the display medium 110 one at a time 
beginning With a placement origin 130 Which in this 
eXample is the upper left hand comer of the display medium 
110. 

[0030] An insertion point 140 for the neXt placement 
feature 125 to be located on the display medium 110 is 
shoWn in the present eXample as the upper right hand comer 
of the last placement feature 120 placed on the display 
medium 110. The upper left hand comer of the neXt place 
ment feature 125 to be located on the display medium 110 
is placed on the insertion point 140. Note that the placement 
features 120 previously placed on the display medium 110 
are located in a roW 150. An upper edge 157 and a loWer 
edge 158 of the roW 150 are de?ned by the most extreme 
upper and loWer boundaries of the placement features 120. 
As previously stated, the placement features 120 may 
include a prede?ned gap 121 as shoWn in one of the 
placement features 120 of FIG. 1 and a caption 122 as 
shoWn in another of the placement features 120 of FIG. 1. 
If, When the upper left hand comer of the neXt placement 
feature 125 is placed at the insertion point 140, the neXt 
placement feature 125 eXtends beyond the loWer edge 158 of 
the roW 150, the loWer edge 158 of the roW 150 is adjusted 
to that of the loWer boundary of the neXt placement feature 
150. If, When the upper left hand comer of the neXt place 
ment feature 125 is placed at the insertion point 140, the neXt 
placement feature 125 eXtends beyond the right hand edge of 
the display medium 110, the neXt placement feature 125 is 
located so that its left hand edge is contiguous With the left 
hand edge of the display medium 110. The upper and loWer 
boundaries of the neXt placement feature 125 noW de?ne a 
neW roW 150 Whose upper edge is contiguous With the loWer 
edge 158 of the previous roW 150. If the loWer edge of the 
neXt placement feature 125 lies beloW the loWer edge of the 
display medium 110, the neXt placement feature 125 is 
located on an additional display medium 110. 

[0031] 3. Page Ef?cient Photograph Placement 

[0032] FIG. 2 is a How chart of representative embodi 
ment of a placement computer program 200 for locating the 
placement features 120 on the display medium 110. 

[0033] Block 205 is the initial block of the placement 
computer program 200. Block 205 chooses an unlocated 
placement feature Which is not on a list 208 of placement 
features 120 to be located on the display medium 110. In 
FIG. 2, the list 208 of placement features 120 to be located 
on the display medium 110 is shoWn for illustrative purposes 
only and is not a method step. Block 205 then transfers 
control to block 210. 

[0034] When the placement feature 120 chosen by block 
205 is larger than the display medium 110, block 210 
transfers control to block 220. OtherWise, block 210 trans 
fers control to block 240. 

[0035] When the orientation of the placement feature 120 
chosen by block 205 is the same as the orientation of the 
display medium 110, block 220 transfers control to block 
235. OtherWise, block 220 transfers control to block 225. 

[0036] Block 225 rotates the placement feature 120 chosen 
by block 205 to match that of the display medium 110. Block 
225 then transfers control to block 230. 
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[0037] When the placement feature 120 chosen by block 
205 is larger than the display medium 110 in at least one of 
its dimensions, block 230 transfers control to block 235. 
OtherWise, block 230 transfers control to block 240. 

[0038] Block 235 reduces the siZe of the placement feature 
120 chosen by block 205 to ?t Within the boundaries of the 
display medium 110. Block 235 transfers control to block 
240. 

[0039] In an alternate embodiment Wherein placement 
features 120 are not reduced, the decision step of block 230, 
and the reduction step of block 235 are omitted. For this 
embodiment, block 225 transfers control to block 240, and 
When the orientation of the placement feature 120 chosen by 
block 205 is the same as the orientation of the display 
medium 110, block 220 transfers control to block 240 

[0040] In yet another embodiment Wherein placement 
features 120 are not reduced and are not rotated to match that 
of the display medium 110, the decision method step of 
block 210, the decision method step of block 220, the 
rotation method step of block 225, the decision step of block 
230, and the reduction step of block 235 are omitted. For this 
embodiment, block 205 transfers control to block 240. 

[0041] Block 240 adds the placement feature 120 to the 
list 208 of placement features 120 to be located on the 
display medium 110. Block 240 transfers control to block 
250. 

[0042] When there are remaining unlocated placement 
features 120 not on the list 208 of placement features 120 to 
be located on the display medium 110, block 250 transfers 
control to block 205. OtherWise, block 250 transfers control 
to block 260. 

[0043] Block 260 evaluates each placement feature 120 on 
the list 208 of placement features 120 to be located on the 
display medium 110 for both landscape and portrait orien 
tations of the placement features 120 and selects the neXt 
placement feature 120 and orientation to be located on the 
display medium 110. A representative embodiment of a 
method for selecting the neXt placement feature 120 to be 
located is discussed in sections 4 and 4.1 beloW. Block 260 
transfers control to block 270. 

[0044] Block 270 locates the selected neXt placement 
feature 125. Block 270 transfers control to block 280. 

[0045] Block 280 removes the selected neXt placement 
feature 125 from the list 208 of placement features 120 to be 
located on the display medium 110. Block 280 transfers 
control to block 290. 

[0046] When there are remaining placement features on 
the list 208 of placement features 120 to be located on the 
display medium 110, block 290 transfers control to block 
260. OtherWise, block 290 terminates the placement com 
puter program 200. 

[0047] 4. Placement Feature Selection 

[0048] FIG. 3 is a flow chart of a representative embodi 
ment of a selection computer program 300 for selecting the 
neXt placement feature 120 to be located on the display 
medium 110. In a representative embodiment, the selection 
computer program 300 replaces block 260 of FIG. 2. 
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[0049] Block 310 is the initial block of the placement 
feature 120 selection computer program 300 and chooses 
one of the unlocated placement features 120 from the list 
208 of placement features 120 to be located on the display 
medium 110 for Which a placement-Weight value 480 has 
not been computed. The placement-Weight value 480 and the 
elements that comprise it are shoWn in FIG. 4. FIG. 4, the 
placement-Weight value 480, and the method in Which the 
placement-Weight value 480 is determined are more fully 
discussed in section 4.1 beloW. Block 310 transfers control 
to block 320. 

[0050] Block 320 determines the placement-Weight value 
480 for the placement feature 120 selected by block 310. 
Block 320 transfers control to block 330. 

[0051] When there are remaining unlocated placement 
features 120 Without assigned placement-Weight values on 
the list 208, block 330 transfers control to block 310. 
OtherWise, block 330 transfers control to block 340. 

[0052] Block 340 selects as the neXt placement feature 125 
to be located on the display medium 110 the placement 
feature 120 having the smallest algebraic placement-Weight 
value 480 from the list 208 of placement features 120 to be 
located on the display medium 110. Block 340 then termi 
nates the selection computer program 300. Other criteria for 
the selection of the neXt placement feature 125, such as for 
eXample selecting the placement feature 120 having the 
largest algebraic placement-Weight value 480 are also pos 
sible depending upon the composition of the placement 
Weight values 480. 

[0053] 4.1 Placement-Weight Value for Placement Feature 

[0054] FIG. 4 is a diagram of a placement-Weight equa 
tion 400 used to determine the placement-Weight value 480 
for the placement features 120. The placement-Weight equa 
tion 400 is a representative embodiment of a selection 
criteria 400 used for selecting the order of placement feature 
120 location on the display media 110. The placement 
Weight values 480 for the placement features 120 that have 
not been previously located on the display medium 110 are 
used to determine Which of the placement features 120 is to 
be located neXt on the display medium 110. In the repre 
sentative embodiment of the placement-Weight equation 400 
shoWn in FIG. 4, the placement-Weight value 480 comprises 
the sum of multiple selection values 405. The selection 
values 405 may have either a positive or a negative value. 
The value of the placement-Weight value 480 may also be 
either positive or negative. In a representative embodiment, 
priority of placement is greater for the placement features 
120 having the smaller algebraic values for the placement 
Weight value 480. While in FIG. 4 selection values 405 are 
combined via addition to form placement-Weight values 
480, other techniques such as multiplication, division, and 
subtraction may also be use in part or in total. 

[0055] The folloWing paragraphs provide detail regarding 
the various selection values 405 shoWn in FIG. 4. 

[0056] In a representative embodiment, a Weight for place 
ment feature siZe 410 is given by 

[0057] Wherein H=height of the placement feature 120, 
W=Width of the placement feature 120, and C1 is a constant 
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chosen by the user. Equation 1 gives preference to the larger 
display features 120. A typical value for C1 is 10. 

[0058] In a representative embodiment, a Weight for place 
ment feature orientation 420 is given by 

[0059] Which provides a preference to the portrait orien 
tation. C2 is a constant chosen by the user. A typical value 
for C2 is 1. 

[0060] In a representative embodiment, a Weight for the 
case an additional same siZe placement feature 120 beyond 
the present placement 120 is forced to the neXt roW 430 is 
given by 

[0061] Wherein X=the horiZontal coordinate of the inser 
tion point 140 as measured from the placement origin 130. 
Equation 3 provides a penalty if tWo placement features 120 
of the same siZe as the one being evaluated Will not ?t on the 
remaining portion of the current roW 150. C3 is a constant 
chosen by the user. A typical value for C3 is 10. 

[0062] In a representative embodiment, a Weight for the 
remaining unused portion of the roW 440 after location of the 
placement feature 120 is given by 

(Page Width-X-W)*Height of line/C4 [Eq. 4] 

[0063] Equation 4 gives provides a penalty if the remain 
ing portion of the roW 150 is not used. C4 is a constant 
chosen by the user. A typical value for C4 is 10. 

[0064] In a representative embodiment, a Weight for the 
case the placement feature 120 increases the height of the 
roW 450 is given by 

X*NeW Height of Line [Eq. 5] 

[0065] Equation 5 provides a penalty for eXtending the 
height of the roW 150. 

[0066] In a representative embodiment, a Weight for case 
placement feature forced to neW item of display medium 460 
is given by 

Page Width*(Page Height-Next Y) [Eq. 6] 

[0067] Wherein Y=the vertical coordinate of the insertion 
point 140 as measured from the placement origin 130. 
Equation 6 provides a penalty if selection of this placement 
feature 120 Would force location on a neW item of display 
medium 110. 

[0068] In a representative embodiment, a Weight for the 
case the placement feature extends beyond display medium 
boundary 470 is given by 

Page Penalty [Eq. 7] 

[0069] A typical value for Page Penalty is 1,000 if the 
placement feature 120 being evaluated eXtends beyond the 
boundary of the display medium 110. OtherWise, the Page 
Penalty is Zero. Selection of these values helps to insure that 
extending beyond the page boundary overrides all other 
considerations. 

[0070] Typical values for the constants in Equations 1-7 
above are chosen as representative of placement features 
120 in the siZe range of 3“><5“ to 8“><10“ having resolutions 
of 150 piXels per inch and located on an 81/z“><11“ page. 
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[0071] Other embodiments for the selection values 405 
and the placement-Weight value 480 are also possible. For 
eXample, the placement-Weight value 480 could comprise 
selection values 405 not listed above. In addition, the 
placement-Weight value 480 could be composed of a sub-set 
of the selection values 405 shoWn in FIG. 4. 

[0072] 4.2 Summary of Selection Value Parameters 

[0073] FIG. 5 is a draWing shoWing parameters 500 used 
in the equations of section 4.1. These parameters 500 are as 
folloWs: (a) chosen feature area 510, (b) chosen feature 
orientation 520, (c) capability to place tWo features on the 
current roW, Wherein each feature has the same dimensions 
as the chosen feature 530, (d) the area of the chosen feature 
subtracted from the remaining unused area of current roW 
540, (e) increase in roW height caused by height of the 
chosen feature 550, chosen feature Would force location 
to neW item of display medium 560, and (g) chosen feature 
Would eXtend beyond boundary of current display medium 
570. 

[0074] 5. Location Program 

[0075] FIG. 6 is a How chart of a representative embodi 
ment of a location computer program 600 for locating the 
neXt placement feature 125 to be placed or located on the 
display medium 110. In a representative embodiment, the 
location computer program 600 replaces block 270 of FIG. 
2. 

[0076] When the neXt placement feature 125 ?ts on the 
current roW, block 610 transfers control to block 660. 
OtherWise, block 610 transfers control to block 620. 

[0077] When the insertion point 140 is at the beginning of 
the roW 150, block 620 transfers control to block 650. 
OtherWise, block 620 transfers control to block 630. 

[0078] Block 630 increments the insertion point 140 to the 
beginning of the neXt roW 150. Block 630 transfers control 
to block 640. 

[0079] When the neXt placement feature 125 ?ts on the 
current roW 150, block 640 transfers control to block 660. 
OtherWise, block 640 transfers control to block 650. 

[0080] Block 650 increments the insertion point 140 to the 
beginning of the neXt page. Block 650 transfers control to 
block 660. 

[0081] Block 660 places the neXt placement feature 125 on 
the display medium 110. Block 660 is the termination point 
of the location computer program 600. 

[0082] 6. White Space EqualiZation 

[0083] FIG. 7 is a How chart of a representative embodi 
ment of a White space equaliZation computer program 700 
for equaliZing White space horiZontally and vertically 
betWeen placement features 120 on the composed layout 
100. FIG. 7 Will be discussed in more detail folloWing the 
discussion of FIG. 8. 

[0084] FIG. 8 is a draWing of an illustrative eXample of 
composed layout 100 prior to White space equaliZation. In 
FIG. 8, ?rst, second, and third placement features 821, 822, 
823 are located in a ?rst roW 851, and fourth and ?fth 
placement features 824, 825 are located in a second roW 852. 
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All area on the display medium 110 not occupied by the 
placement features 821, 822, 823, 824, 825 is treated as 
White space. 

[0085] FIG. 9 is a drawing of the illustrative eXample of 
FIG. 8 following distribution of White space vertically. First, 
second, and third inter-roW vertical White spaces 961, 962, 
963 are distributed equally in height above, betWeen, and 
beloW ?rst and second roWs 851, 852 of placement features 
821, 822, 823, 824, 825. Other embodiments, as for 
eXample, prede?ned siZes of White space at the upper and 
loWer boundaries of the display medium 110 are also pos 
sible. 

[0086] FIG. 10 is a draWing of the illustrative eXample of 
FIG. 9 folloWing distribution of White space horiZontally. 
First, second, third, and fourth horiZontal White spaces 1071, 
1072, 1073, 1074 are distributed equally in Width before, 
betWeen, and after ?rst, second, and third placement features 
821, 822, 823 in ?rst roW 851. Fifth, siXth, and seventh 
horiZontal White spaces 1075, 1076, 1077 are distributed 
equally in Width before, betWeen, and after fourth and ?fth 
placement features 824, 825 in second roW 852. Other 
embodiments, as for eXample, prede?ned siZes of White 
space at the left and right boundaries of the display medium 
110 are also possible. 

[0087] FIG. 11 is a draWing of the illustrative eXample of 
FIG. 10 folloWing further distribution of White space ver 
tically. First and second intra-roW vertical White spaces 
1181, 1182 are distributed equally in height above and beloW 
the third placement feature 823 in ?rst roW 851. Third and 
fourth intra-roW vertical White spaces 1183, 1184 are dis 
tributed equally in height above and beloW the ?fth place 
ment feature 825 in second roW 852. 

[0088] Returning to the How chart of FIG. 7, block 720 is 
the initial block of the White space equaliZation computer 
program 700. Block 720 distributes vertical White space 
equally above, betWeen, and beloW the roWs 851, 852 of 
placement features 120 on the display medium 110. In the 
illustrative eXample of FIGS. 8-11, block 720 distributes 
?rst, second, and third inter-roW vertical White space 961, 
962, 963 equally above, betWeen, and beloW the roWs 851, 
852 of placement features 821, 822, 823, 824, 825. Block 
720 transfers control to block 740. 

[0089] Block 740 distributes horiZontal White space 
equally before, betWeen, and after placement features 120 
Within each roW 851, 852 on the display medium 110. In the 
illustrative eXample of FIGS. 8-11, block 740 distributes 
?rst, second, third, and fourth horiZontal White spaces 1071, 
1072, 1073, 1074 equally before, betWeen, and after ?rst, 
second, and third placement features 821, 822, 823. Also in 
this illustrative eXample block 730 distributes ?fth, siXth, 
and seventh horiZontal White spaces 1075, 1076, 1077 
equally before, betWeen, and after fourth and ?fth placement 
features 824, 825. Block 740 transfers control to block 750. 

[0090] Block 750 centers each placement feature 120 
vertically Within the roW 851, 852 in Which it is located. In 
the illustrative eXample of FIGS. 8-11, block 750 centers 
placement features 821, 822, 823 vertically Within roW 851. 
Also in this illustrative eXample block 750 centers place 
ment features 824, 825 vertically Within roW 852. Block 750 
terminates the White space equaliZation computer program 
700. 
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[0091] 7. Composition & Print System 

[0092] FIG. 12 is a draWing of a computer system 1200 
used to create and print a composed layout 100 in a 
representative embodiment. The computer system 1200 
comprises a computer-CPU 1210, a memory 1215, a com 
puter monitor 1220, a printer 1230, and the placement 
computer program 200. The placement computer program 
200 is stored Within the memory 1215, runs on the computer 
CPU 1210, and creates the composed layout 100 shoWn in 
FIG. 1. The memory 1215 is also referred to as the computer 
program storage medium 1215 and may be separate from or 
a part of the computer-CPU 1210. Once the composed 
layout 100 is created, the placement computer program 200 
can enable the printer 1230 to print the composed layout 100 
on the display medium 110 Which could be a sheet of paper 
110. The composed layout 100 could also be displayed on 
the computer monitor 1220. 

[0093] 8. Concluding Remarks 

[0094] Representative embodiments described in the 
present patent document provide methods for the ef?cient 
location of placement features 120 on display medium 110, 
selection of the neXt placement feature 120 to be placed on 
the display medium 110, and equaliZation of White space 
around placement features 120. These methods provide the 
ability to create visually more pleasing, balanced composi 
tions and to reduce the total number of items of display 
medium 110 required for a given set of placement features 
120. 

[0095] While the present invention has been described in 
detail in relation to preferred embodiments thereof, the 
described embodiments have been presented by Way of 
eXample and not by Way of limitation. It Will be understood 
by those skilled in the art that various changes may be made 
in the form and details of the described embodiments 
resulting in equivalent embodiments that remain Within the 
scope of the appended claims. 

What is claimed is: 
1. A method for selecting order of feature location on a 

display medium, comprising the steps of: 

choosing an unlocated feature; 

computing multiple selection values for the chosen fea 
ture; 

obtaining a placement-Weight value by combining selec 
tion values for the chosen feature; 

repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the smallest place 
ment-Weight value as the neXt feature to be located. 

2. The method of claim 1, providing the method step for 
computing selection values uses at least one parameter 
selected from the group consisting of (a) area of chosen 
feature, (b) orientation of chosen feature, (c) capability to 
place tWo features on the current roW, Wherein each feature 
has the same dimensions as the chosen feature, (d) the area 
of the chosen feature subtracted from the remaining unused 
area of current roW, (e) increase in roW height caused by 
height of the chosen feature, chosen feature Would force 
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location to neW item of display medium, and (g) chosen 
feature Would extend beyond boundary of current display 
medium. 

3. The method of claim 1, providing the feature comprises 
a photograph. 

4. The method of claim 1, providing the display medium 
is selected from the group consisting of a computer display 
screen and a sheet of paper. 

5. A method for selecting order of feature location on a 
display medium, comprising the steps of: 

choosing an unlocated feature; 

computing multiple selection values for the chosen fea 
ture; 

obtaining a placement-Weight value by combining selec 
tion values for the chosen feature; 

repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the largest place 
ment Weight value as the next feature to be located. 

6. The method of claim 5 providing the method step for 
computing selection values uses at least one parameter 
selected from the group consisting of (a) area of chosen 
feature, (b) orientation of chosen feature, (c) capability to 
place tWo features on the current roW, Wherein each feature 
has the same dimensions as the chosen feature, (d) the area 
of the chosen feature subtracted from the remaining unused 
area of current roW, (e) increase in roW height caused by 
height of the chosen feature, chosen feature Would force 
location to neW item of display medium, and (g) chosen 
feature Would extend beyond boundary of current display 
medium. 

7. The method of claim 5 providing the feature comprises 
a photograph. 

8. The method of claim 5 providing the display medium 
is selected from the group consisting of a computer display 
screen and a sheet of paper. 

9. A computer program storage medium readable by a 
computer, tangibly embodying a computer program of 
instructions executable by the computer to perform method 
steps for selecting order of feature location on a display 
medium, the steps comprising: 

choosing an unlocated feature; 

computing multiple selection values for the chosen fea 
ture; 

obtaining a placement-Weight value by combining selec 
tion values for the chosen feature; 

repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the smallest place 
ment-Weight value as the next feature to be located. 

10. The computer storage medium of claim 9, providing 
the method step for computing selection values uses at least 
one parameter selected from the group consisting of (a) area 
of chosen feature, (b) orientation of chosen feature, (c) 
capability to place tWo features on the current roW, Wherein 
each feature has the same dimensions as the chosen feature, 
(d) the area of the chosen feature subtracted from the 
remaining unused area of current roW, (e) increase in roW 
height caused by height of the chosen feature, chosen 
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feature Would force location to neW item of display medium, 
and (g) chosen feature Would extend beyond boundary of 
current display medium. 

11. The computer program storage medium of claim 9, 
providing the feature comprises a photograph. 

12. The computer program storage medium of claim 9, 
providing the display medium is selected from the group 
consisting of a computer display screen and a sheet of paper. 

13. A computer program storage medium readable by a 
computer, tangibly embodying a computer program of 
instructions executable by the computer to perform method 
steps for selecting order of feature location on a display 
medium, the steps comprising: 

choosing an unlocated feature; 

computing multiple selection values for the chosen fea 
ture; 

obtaining a placement-Weight value by combining selec 
tion values for the chosen feature; 

repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the largest place 
ment-Weight value as the next feature to be located. 

14. The computer program storage medium of claim 13, 
providing the method step for computing selection values 
uses at least one parameter selected from the group consist 
ing of (a) area of chosen feature, (b) orientation of chosen 
feature, (c) capability to place tWo features on the current 
roW, Wherein each feature has the same dimensions as the 
chosen feature, (d) the area of the chosen feature subtracted 
from the remaining unused area of current roW, (e) increase 

in roW height caused by height of the chosen feature, chosen feature Would force location to neW item of display 

medium, and (g) chosen feature Would extend beyond 
boundary of current display medium. 

15. The computer program storage medium of claim 13, 
providing the feature comprises a photograph. 

16. The computer program storage medium of claim 13, 
providing the display medium is selected from the group 
consisting of a computer display screen and a sheet of paper. 

17. A computer system con?gured for use in computer 
graphics operations, comprising: 

a memory containing: 

a computer program having functions for selecting 
order of feature location on a display medium, the 
functions comprising: 

choosing an unlocated feature; 

computing multiple selection values for the chosen 
feature; 

obtaining a placement-Weight value by combining 
selection values for the chosen feature; 

repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the smallest 
placement-Weight value as the next feature to be 
located; and 

a processor for running the computer program. 
18. The computer system of claim 17, Wherein the func 

tion of the computer program for computing selection values 
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uses at least one parameter selected from the group consist 
ing of (a) area of chosen feature, (b) orientation of chosen 
feature, (c) capability to place tWo features on the current 
roW, Wherein each feature has the same dimensions as the 
chosen feature, (d) the area of the chosen feature subtracted 
from the remaining unused area of current roW, (e) increase 

in roW height caused by height of the chosen feature, chosen feature Would force location to neW item of display 

medium, and (g) chosen feature Would eXtend beyond 
boundary of current display medium. 

19. The computer system of claim 17, Wherein the feature 
comprises a photograph. 

20. The computer system of claim 17, Wherein the display 
medium is selected from the group consisting of a computer 
display screen and a sheet of paper. 

21. A computer system con?gured for use in computer 
graphics operations, comprising: 

a memory containing: 

a computer program having functions for selecting 
order of feature location on a display medium, the 
functions comprising: 

choosing an unlocated feature; 

computing multiple selection values for the chosen 
feature; 

obtaining a placement-Weight value by combining 
selection values for the chosen feature; 
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repeating the above method steps for each unlocated 
feature; and 

selecting the unlocated feature having the largest 
placement-Weight value as the neXt feature to be 

located; and 

a processor for running the computer program. 

22. The computer system of claim 21, Wherein the func 
tion of the computer program for computing selection values 
uses at least one parameter selected from the group consist 
ing of (a) area of chosen feature, (b) orientation of chosen 
feature, (c) capability to place tWo features on the current 
roW, Wherein each feature has the same dimensions as the 
chosen feature, (d) the area of the chosen feature subtracted 
from the remaining unused area of current roW, (e) increase 

in roW height caused by height of the chosen feature, chosen feature Would force location to neW item of display 

medium, and (g) chosen feature Would eXtend beyond 
boundary of current display medium. 

23. The computer system of claim 21, Wherein the feature 
comprises a photograph. 

24. The computer system of claim 21, Wherein the display 
medium is selected from the group consisting of a computer 
display screen and a sheet of paper. 


