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Document Purpose
Thisdocumentdescribes the functionalitgf ImageSplit

Overview
ImageSplits anapplication forselecting parts of an image containing one or more photos. It can
only be run from Caption Pro, and the extracted photos can be captioned by Caption Pro.
Images can be loaded directly from a scanner or from image files produced by a soaaner
camera.Photos can be detected automaticallyth a choice of two algorithmsy manually
defining regions (splits) on the loaded image or a by combination of both methods. The
detection algorithms have a number of parametesich can be adjusted for optimum results.

Splitsare deskewed andtan besub-divided,rotated, invertedor have their sharpness, contrast
or brightness adjusted either singly or as a group. Splits can be saved as JPEG files for
subsequent captioning by Caption Pro.

ImageSplitequires Windows 7 or newer (&3t operating systemyvith .Net 4.6.1Framework
It is installed and uninstalled as part of Caption Pro, and can be launched via the File
>ImageSplit optionf splits are saved, Caption Pro operates on all files contained in the
Imagesplit save folder. These filean be loaded via the Caption Pro Fileolder(s) option.

Operation

Licensing

The demo license limits the sum of files extracted and captions applied to 25, over a period of
30 days after installation. A paid license allg@smanentunlimited file extraction and
processingMajor upgradesreincludedfor the licenseduration.

Start Screen
After File>ImageSplit is clickddom Caption Prpor after clicking the ImageSplit icon for the
standalone versionthe screen shown below appears

A St Prevems

Load an image containing
multiple photos via
File->Open or File->Choose
Scanner & DPI

Licers 0K Mo pgrades posabie urel 1/02/2021 120090 AM

The current automatic detection algorithm (either &tiill or Rect (rectangle detectionis
indicated by the second menu item.

Images can be loaded from files or from a scanner. The scanner and scan resolution are
selected from the File Choose Scanner & DPI menu option:
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85 ChooseScanner — O >

Available Scanners

Brother HL-L2395DW series [3c2af4 FachS
Brother HL-L2395DW LAN

Resolution

300 v 7] Scan Cancel

Figurel Scanner and Resolution Selection Screen

The connection to scanners uses the Windmvage Acquisition (WIA) protocol, and for
wireless connections, such as those shown above, the same scanner may appear more than
once. Eher conrection will work, but one may have higher resolutions available than the other

As there are hundreds of different types of scanner in use, connection to all of them via the WIA
protocol may not be successful. If connection errors or errors in scan e

encountered, the scan should be saved as -®i24olour file in any of the following formats:

JPEG, BMP, TIFF or PNG. The file should then be loaded into ImageSplit.

The resolution of the scanner defaults to 300 dpi (dots per inch) assthisilable on nearly all
scanners. However, an A4 flatbed scanner with this resolation will generameage of
approximately2400x 3500 pixel$8.5 megapixed). If the scannedhiage contain x 4 inch
photos with a 3:2 aspect ratio, each extractgldoto will be about 2 megapixels in size (2000 x
1000 pixels)This resolution is adequate for display on electronic devices, such as phones,
tablets or standard desktops, but wilbhbe adequate fohigh-resolution display oprinting at
the common 6 inch by 4 inch paper size. A resolution of 600 dpi is required for this purpose, but
scanning and processing times will be longer. Smaller photos (as were common up to the
middle ofthe 20" century) will require a higher resolution scan, but result may be particularly
rewarding, as these small images were often contact prints from large negatives with high
resolution.

Image Conditioning for Automatic Detection

When scanning paper phas it is possible to change the background colour, the scan resolution
andthe colour depth (grey scale or coloufhe required resolution is discussed in the previous
section. The standard scanner background colour is white, which is suitable for gbtias

but the floodHill algorithms may fail for blaeknd-white imagesusing the default threshold
valuewhere white appears at the edge of the phofadjusting the threshold may improve
performance, butablack background may give better resulBther colour backgrounds may be
used butsmall changes ithe colour acrosshe background may occur and prevent the fleod

fill algorithmfrom working.Changing the backgrouhlocation(by dragging the circle shown at

the top or sde of the image)or using rectangle detection rather thdlood-fill may help.

Usirg greyscale or colour scans on blacid white photos may give different results for each
algorithm- which is better depends on individual photdsiageSplitworks in 24bit colouror 8
bit greyscale image®r any input file formatJPEG format only spprts these twabit depths.
TIFF filesupport 48bit colour, but ImageSplit does not work with this bit depth. TIFF also
supports 16bit greyscale and ImageSplit will work with these images, but splits will lack
contrast.
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Images or scans of photo alburages often have a textured background between photos,
which may disrupt automatic detection of photasing the flooéfill algorithm The Rectangle
algorithm may give better result§Vhere there is a colour difference between the background
and the photoscolour adjustment to make the background close to white mgyrove the
performance of the floodill algorithm.

Photo detection from scans of negative strips or contact sheets can be easily accomplished
using the split subdivision capability, but the resolution should be high enough to make
individual images displayable on the desired device. For 35 mm negatigentact sheets, a
resolution of 1200 dpi will be required for display on mobile phones. Post proceasdimgert
individual negative images using a product suchfagsViewwill be usually be required.

Flood-fill algorithm

Theflood-fill detectionalgorithm used by ImageSplit extracts edges fromithagedisplayed

on the screerusing the Sobel edge filtend then performs a floodill from a point outside any

of the photos contained in the imag&he screen image is generated byiffitt the scanned

image or daded file to the dirensionsof the image display area. The loaded image aspect ratio
is retained and wite padding is applied where requireBectangles are then detected in the
boundary of the flooefilled region. This algorithm is best suited to images with a uniform or
slowly varying background between the photos, as is obtabeplacing individual paper

photos on a flatbed scanner. For this reason, photos should be separated from each other on
the scanner bed or in the camera imdgea few mmand should not touch the edges of the
scanned aredncreasing the threshold value may help to elgtclosely spaced photoslost
domesticflatbed scannersvill only scan a region of A4 size (297 x 210 mm, or 11.7 x 8.5 inches)
or slightly lesseven though the glassea or platen,is larger than this (300 mm x 224 mm in
one case)Parts of photos outside this area will be truncated, but the truncated invétie

usually be detected.

Rectangle detection

The rectangle detection algorithm converts the scanned image to greyscale and applies the
Sobel edge detection algorithm to better delineate individual photos. A threshold value can
optionally be applied whickets all pixel values in the converted image to their maximum value.
Rectangle detection performs better than floditl where the background between photos is

not uniform. This can occur with photo album scans and images, where patterned backgrounds
maybe used or fading makes the edges lighter than the centlging this threshold can allow
edges to be detected where there is little contrast between the image and the background. This
may occur with blaclandwhite prints. Reducing the threshold valueiaase the likelihood of
detecting a photo, at the expense of accuracy in defining its boundary. If the prints have a white
border, using a dark background for the photos is helpful for improving detection

Avoiding truncation

If truncation is to beavoided, are should be taken to include all of the photos within the A4
area, which is often marked beside the glass afbss limits the number of 6 xich (150 x 100
mm) prints to two, if truncation is to be avoided. If truncation of the sides ofjgsds

acceptable, three images can be placed as shown bétavis of the photos outside the red A4
boundary will be truncated, but all three images will be automatically detected as the scanner
places a white border around the scanned image.
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If existingscans are to be used where the photos touch the edges of the scan area, the Pad
Image option in settings can be used to add a white border to the loaded image, which will
improve detection.

Figure2 Placement of three 6 x 4 inchrints on a A4 scanner.

Scanner or Camera?

Photo albums pose particular problems: they are frequently larger than A4 size and the pages
will not fit onto an A4 scanner. If a part of a page is scanned, photos will be truncated and the
fixed location in theentre of the shortest edge of the image will not identify the background
correctly. The background location is defined by a circle (visible at the top of the loaded image
in Figure3). This can be dragged to a location betwgdotos for best results from automatic
photo detection.

Photographing a number of photos may be more convenient than using a scanner. In this case,
the camera should be directly above the photaiich should be placed on a plain background
and illuminated with natural light if possible. Avoid including edges in the imiidges from

cameras are generally only suited to producing splits for computer devices, as few have an
image size greater that? megapixels. This limitation can be minimised by only including one or
two photos in each image

There are a lot of web pages and videos on the topic of digitising colour slides. A search for this
term will reveal many of them. The service is widely available professionally and there are also
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DIY methods, some involving dedicated hardware. ImageSpidt necessary for this task, but
the captioning facility of Caption Pro may be useful.

Image Loading and Photo Detection

Once the scanner and resolution have been selected, clicking(@casirg hotkey AltFS in the
screen shown inFigurel or selectirg the File>Scan optiomnitiates scanningd, 24 or 48bit
depth scans can be processeehi8greyscale scans are converted internally tekidcolour.
Alternatively, files can be Idad via the FileeOpen menu optionBy default, automatic photo
detectionwith the default floodfill alogorithm,is appied once theémage is loaded from a
scanner or a filéo give a display similar to that shown below

Split Scanned Image of Multipl
File License DetectviaFloodFill AddSpit(s) ClearSpiits Settings Help

Cortrast (50) =
Brightness (50)

License OK Major upgrades possible untl £/02/2023 12:00:00 AM

Figure3 Screen after Detection of Photos

Theleft-hand paneof the screen shows the loaded image witetected photos framed in red,
and the righthand Preview pane shows the-dkewed extracted photosDragging the ertical
splitter barsideways increases decreasethe screen area of each pari@ragging the red dot
at the top of each frame sidewaystates the frame, and doublelicking on the red X ifhée
centre deletes the framehe associategbreview in the righthand pane and any file saved from
the previews.

If at least one split is created, the All Splits Preview box is enaklsiowrabove allowingall
splits to be savedia the Save button (or hotkey AB), and their brightness, contrast and
sharpness changereyscale splits can also be colourised using a web sdryichecking the
Colourise boxif colourisation is the only function required, a single split can betedsisom
the whole of the loaded image via the Add Split(s) menu item.

Colourising

Colourising blackandwhite photos was once performed manually using pairteddyes, but
the process is now more commonly performed on digital images using artificidigetsie
methods involving neural networks, with generally satisfactory results.

Photo detectiortimes will be much longer when colourisation is used, and an Internet
connection is requiredlhe longest dimension of colourised splits is limited to 800Igixe
making colourised images only suitable for display on electronic degamples of raw and
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colourised splits are shown belo¥ higher resolution colourised images are required, there are
a number of web and local applications available which @afobnd by searching for

éColorization applicatiods 2y & 2 dzNJ & S | NXDdouriSafich dvofkS bedt®n irdeiges A O S @

gAGK &l @S NI 3 Eseeh®eor alEngek diskugsior of this topic.

Figure4 Examples of colourised (top) and gregale (bottom) splits

The Size scrollbar varies the size of all the previews, which @maeged to maximise use of
the righthand paneThe number beside theach of the scrollbaryariescan be varied

between 0 and 100, with a default value of 50. The Open button opens the Splits folder.
All Splt Previews

Save = Open.. Size (50) = Cortrast (50) — Brightness (50) — Colouise (] A A

Figure5 All Splits Preview Box

Individual split previewhave additionabuttons for rotation, flipping andull-size displayn a
new window Splits can also be deleted via ty | button. The file namdor the split can also

be specifiedThis name may be descriptive and can be applied as a visible caption after
ImageSplit is closed via the Caption Pro Aspibit option. If thesplit comes from a loaded file,

the defaultnameis the nameof the loaded file with a numeric suffaddedand is saved in a

folder called Splits within the folder containing the loaded imalybere the image comes from

a scanner, the scan time is usedtlas file rame to which suffixes are added and the file is saved
in the folder specified in Settings.
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Rotate Right
\ Sharpen
Rotate Left Fli Remove Sharpen

. \
D ICl 1y [ A [X] | Pl~~sHow Full Size

__ Click to Show

Full Size
Contrast (50) < >
Brightness (50) < >
MG_31460°G ol X
-/
Set File Name Save Delete

Figure6 Individual Split Preview elements.
Splits

Where not all the photos present have been automatically detected, the Add Spiib®)

option can be used to add between 1 and 4 splits to the input image at fixed locations. If 2 or 3
splits are added, they can be aligned in portrait or langeaaode va the Settings screen

shownin Figure?. There is also an option to create a single split containing the entire loaded
image. This may be useful for colourisation.

Individual splits can be resized by dragging the sides of the split rectantgted by dragging
the red dot at the top sideways, moved by clicking and dragging anywhere inside the split and

deleted by doubleclicking on the red X in the centre. The curslbanges for each of these
actions as shown below:

=
— Rotate ﬁ‘ Move LHS/RHS
ﬂ Move Top/Bottom @ Move Split

Changes in the splits are immediately reflected in theskdewed previews in the rightand
panel.

Delete Split
(Double-click)
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All splits can be deleted by the Clear Splitshogel menu item.

Sub-dividing Splits
Splits carbe sub-dividedinto a specified number of rows and columns with variable spacing
between subsplits by rightclicking to show the following screen:

Sub-divide Split

Rows Columns
O
Spacing (%) 5 ] 5 \_,‘

Restore Cancel

If OK is selected the selected split is replaced by aofiggdlitswith the specifiechumber of

rows and ctumns and spacing between the saplits. The suisplit spacing is a percentage of
the subsplit width and heightvith spacing set to zer&€ancel closes the form without
performing the subdivision. Restore replaces a set of subdivided splits with the split before
before subdivision, if subdivision has occurred. Restore is useful where the split orientation,
position, row or column count is¢orrect and the subdivision process needs to be repeated.

If subdividing is used on an image containing multiple-Bubges in a regular grid (such as a
contact sheet as shown below), care must be taken to align the parent split so that the sub
splits dign correctly with the images:

File Detect AddSpitis) ClearSplts Settings Help

- o

Save Open. Sze(50) ¢ > Comast 50)) ¢ > Brghtness (50) ¢ > ALK

9ICInl A Al DICinAKl ©DIC n AllA|l ©OICHIn A A

& @ W

Cotrast 50 <> Cotrast (500 <> Cotst 50) <> Cortrast
Bagtness 50 <> Bightness (50) < > Bightness 50) <> Bightness (50) <
232 | (@) [X T3 | (@) [X T3t | @l [X T35 | (@) [X

DCinAAl OICn A K| DICn A Kl ©DCIn A K

d @ @ @

Cotrast 50) <> Comnt 50 <> Cotet 50) <> Cotrat 50) <>
Bightness (50) <> Bightness (50) < > Bightness (50) < > Brghtness (50) <>

37 | (@ X T38| (@) [X T35 | (@ [X Tex310] (@ (X
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Settings Screen

This screen is used to define tletection method, thesave folder for splits, the Autsplit
threshold parameters for adding splits manuahlyhether detection is automatally applied on
image loadingind whether a sequential numeric prefix is added to split file names.

It Settings - o X

Folder in Which to Create Splits Folder
C:\Users"\Simon'\Pictures' Test Split Browse..
Splits are saved with specified filename in Splits subfolder of folder shown above

Explore Folder

Split Rotation Sensitivity

50% 100% 150%
[] Add Numeric Prefix to Save File Name ( 5 Set To 100%
Delection Method

Pad Input File
O | Threshold (2-150, defaut = 20) Processing Btmaps
Detect Photos On Load (® After Foodfill
(O Boundary Show

Multiple Split Orientation

1 | No.of Splits to Add } ~
| ® Potrat () Landscape Cancel OK

Figure7 Settings Screenwith default Flood Fill detection method

Add Numeric Prefix

If the Add Numeric Prefix to Save File Name is checked, a nymnefiicis added to the file
nameshown in The prefix is the number of files saved before the current save operation

padded with two leading zeros. Use of this prefix allows sorting of the saved files by name in the
order in which they were scanned.

Split Rotation Sensitivity
This parameter changes how much the split is rotated in response to movement of the rotation
icon left or right.

Pad Input File
If checked, a white border is added to the loaded image. This may improve detection of
individual photos Were the photos touch the edges of the scanned area.

Threshold

The extent of the floodill operation on the edgealetected image is controlled kifae Threshold
parameter.Any pixel values which differ by less than threshold from the value of the
background pixel (as defined by the circle shown in the main image), which are connected to
the background are filled. Allowed values are between 2 Ethwith a default value o20. The
results of thischanging the thresholdn the intermediate processing bitmapan be seen by
selecting eithethe After Fladfill or the Boundary radio buttoand clickinghe Showbutton.
Tapping enter after changing the threshold value
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Low threshold values may result in photos being merged, multiple splits created from the same
photo, or nonrectangular splits. The figure below shows the results from different threshold
values:

Threshold = 20 — 1 photo not detected Threshold = 150 — 3 photos not detected

Figure8 Results of detection using diffent threshold values. Filled regions are shown in green and the filled
region boundary in light blue

If the threshold value is too low, there will be unfilled regions between the photos. If it is too
high there will be large filled areas within the phdioundary, and the fill boundary will have
large gaps in ifThe threshold value acts to trade off detection ability and accuracy.

The Boundary option for the processing bitn&ws thefilled region boundary in whitand
other points in blaclas shown blew for a threshold value of 20

Boundary of filed and nonilled region. el
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Optimum values for the threshold value will vary somewhat according to the nature of the
photos and the background pixel selection. This can be varied by dragging the circle visible by
default at the centre of the top atight-hand side of the image to another location between
photos. If photos are persistently missed in aulketection, splits can be added manually via the
Add Split(s) menu on the main screen.

Rectangle Detection
The Rectangle Detection parameters arewh below:

Use Threshold Show Edge Image
25 Edge Threshold (2 - 150, default = 25)

15 Min Width as % of Image Width (5-100. default 15)

15 Min Height as % of Image Height (5-100, default 15)

Figure9 Rectangle detection parameters

If checked, Use Threshold replaces all eidygge values which exceed the EdgeeEhold by

the maximum value (255), which appears as whitén Width and Min Height specify the width
and height of the smallest rectangle which will be detected as a percentage of the image width.
If more than 4 equal size photos are to be detected, tAee should be reduced from the

default value ofl5%. The processed image can be displayed by clicking the Show Edge Image
button. The effeciof changing the Edge Threshold value is shown helow

DICnl A Al ©ICIn A Al ©IC|n A X

Rectange detecton mage increase threshold to
and create continusous rectange sround mages

Figurel0 Rectangle detection with Threshold of 25

All photos have been detected usinghaeshold value of 25, but the boundary of the lower left
photo is incorrect and the lower and upper right boundaries are not rectangular. Note that the
splits are always rectangular and made fit within the split region.
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The display using a threshold walof 50 is shown below:

Figurell Rectangle detection with a threshold value of 50

Using a threshold value of 50, only 3 photos are detected but their boundaries are much more
accurate.

If Use Threshold is uncheckeatb photosare detectedn the example shown and the edge
image is as shown below:

Figurel2 Edge Image with no threshold
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