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Old photographs are fascinating on several levels. For some the age of the photo and the extent to
g KAOK Al Acdaded,Rtaided, bBtkhed ad otherwise physically damadeetome a major
part of what they like. Artists will often take a modern photo and intentionally damage it to give it that
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C2NJ i KS 9t g%NFoRiSorygpugach trynisat intergting part of the old phots is what

they show. They are images from the past; the closest we can come to time traveling back to a previous

era. So, not unlike my contemporary black and white landscape photese | try to give people a
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these windows to the past as clear as possible, and we want them to stay that way for many years.

Original old photo Digitally restored print

! Seehttp://www.elverhoj.org/
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A. Scanning

The process of digital photo restoratiand preservatiorstarts with a scaof the old photograptt.

Ideally, we would like to start with a pristine negative and scan it at a high enough resolution to capture
all the imageinformation that it contains. However, in the real world, those original negatives are rarely
available. The bestimages we started wiithihe Elverhoj photo restoration projeappeared to be

contact prints of 5 by 7 inch negatives. A good contaicitpwhere the negative is pressed against

printing paper and not enlarged, has the advantage that there was only a single (and very old) lens
between the original scene and the print we were able to scan. At the other end of the spectrum, some
of the saurce materials we had to work with were poor scans of prints that were probably made with an
enlarger that was out of alignment and used a poor lens. But, even there, the image content may be so
compelling that, with the defects minimized, the image sefia by itself does not seriously alter or

distract from the feeling conveyed by the final reproduction.

Many scanners have some image editing options available in the scanner software. Most of these
editing optionsare best left to Photoshdtmfter the scan is completed. With the scan the goal is simply
to capture as much information from the photo as possible.
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that isvery simplified.

1. Resolution

Among the vdables on most scanners is the resolution$oamingthe original. Most scanners can go
beyond what is really needed, and large fitee difficult to work with and store. So, what is really
needed?

a. Film ¢ use thetop optical resolution
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4000 dpf Nikon film scanner, | almost always scan at the top optical resolitiot Y R L QY & (i t f:
information relative to what is on the filmFlatbed scanners are generally not nearly as sharp as

dedicated film scanners at the saméegled dpi.{ 2 > dza S (1 KS & Cdsofutios Mddiléns, F dzf £ 2 LJ
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out to be higher than needed, image size can also be reduced in Photoshop, while also checking to see

that no image detail is being eliminated.

% Note that preserving theriginals is also important. | make a few suggestions in that regard later, but the details

of that field are beyond this project.

% Adobe Phabshop is the industry standard image editing software. Competing products can be very good also. |

usually recommend Photoshop Elements for those who want to avoid the cost of the full program. Elements has

most of the important tools contained in theare expensive program.
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b. PaperPrints
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information a scanner resolution of at leastheoreticall250 dpiis needed; 1600 is probably a good

setting for the very best printsin reality, howeverL Q @S ¥ BelyipRusualk tafitureall the

information that is contained imost old photos.

C. Work back from print size

If you know what the final print size is going to be, another approach is to simply work back from the
print size. There is little reason to have a file that is larger than is neededke a good print.

Epson printes have a nativeesolution 720 dpi, but 360 dpi ike effective limit of what mospeople
can sedn anormal print L dza dzi f f & witR #le§ Oviér 36021jii & @splayint size but | do use
the full 720 dpi forsmall, glossy prints of high quality images

2. Histogram/Levels
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black points of the scanner range are set to the range of densities that is present in the image to be

scanned. This setting and the scan that results will have the effect of increasing the contrast of a faded

photo. Of course, it also ineases the contrast of the dirt and defects in the image, but that will be

dealt with later. The scanner autexposure settingsften do a very good job if the image is properly

selected in the preview, but be sure by checking the histogram
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After the histogram is set, faded imagealreadylooks noticeably better.

E 3
Histogram Adjustment
-

& ]
= I
Bstogram ‘
| ettt

Channal

)




Leave a littlespace above the apparent highlights for spectral highlights that might be too small to see
on the scanner mview.

If the image is a color image the scanner may allow each color to be set independently. This can offset
the differential fading of the coldayers and restore not only contrast but correct color renditidinthe
scanner does not have this ability, Photoshop does, and a 16 bit/channel bit depth will give enough
information to do this without visible steps in the gradient.

3. 16 Bit Depth

Most scanners today allow one to set the bit depth up from the standard 8 bits per channel (256 levels
of gray) to 16 bits (over 30,0@pay levels).

4, Color v.Grayscale

Unless the image is stained, scanniniglack and white photograph colofRGEB modeusually
accomplishes nothing bumcreasing the file sizg(Prior toscanner support of 16 bit depth, RGB was
sometimes used as a substitute way to capture more gray lgvels.

Today, the main reason to scan a B&W photo in R@&e is to remove stains. Thegee often a

different color than the rest of the image. Thisaoflifferential can be useful in removingé stain.

One of the RGB channetsy not show the stain at all or barely, and the color of the stain can also be
used to select that areby color rangewhich can then be treated separately.

5. Save as Tiff i

Tiff file types are the most widely supported and do not compress the image. A file format like Jpeg
compresses the file and will cause image information to be lost.

B. Image EditingRetouching

Once the image is in a digital form, the work of restmma, for me, is mostly aimed at maximizing the

extent to which viewers can see and appreciate the original image information. This requires minimizing
the distractions caused by the damage to the old print. One might compare the process to washing a
very dirty window so that viewers can see more clearly what is on the other side. If the process is
compared to music restoration, the job might be characterized as maximizing the-Bigmaikse ratio.

Most of the images in this show have been enlargedsatgrably. Many of the original prints were, for
example, postcargized. While some of the old prints looked quite nice when small, upon enlargement
the defects in the old prints become much more noticeable and distracting. Typically old emulsions
havemicro-cracking and other surface defects that may have been too small to be visible before
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CMYK; cyan, magenta, yellow and black ink, the complements of RGB.
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enlargement. However, these very numerous small scale defects become obvious when enlarged and

distract us from the lenformed image information. Reducingth& & & NI OG0 A y 3

showing an appropriate natural image structure and textqfém grain and paper baseis part of the

job.

This image texture is sometimes helpfilhe very old imagesere takenwith orthochromaticfilm. This

type ofblack and whitefilm, which was all that was available in the early years of photography, was
sensitive to blue and green light only. It gRet G S R
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part of the 20" century. With the older filmsthe skies wee very often totally overexposed amdo f 2 6 Y
out.£ In these cases, the texture of the old papanprovide a pleasingendering of what is, on the
film, a totally blank white sky.
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up the images. While it has some powerful tools in it, theré Y 2
can push.Most of the restoration work is a modern form of manually retouching the image. The
t K202 3aK2LJ cefovd sindl Nfots and $cratches cannot distinguish the valid image

information from the distracting noise. So, they have to be used very sparingly and applied selectively.

Some of the primary tools and methods | use are outlined below.
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1. Straighten the Horizon and Do an Initial Cropping of the Image

Often images are rotated such that, for example, the horizon in the photo is not level or vertical lines

slant There are at least 2 methods afrrecting this problem.

a.

Ruler- StraightenMethod

With Photoshop CS5 a quick method of leveling an image was added to PhotoBhigpapproach is

particularly quick and easy if there is an olusdorizon line or vertical edge in the image that you can

NBaid2

useas a guide. Usually in the old photos | was working with in the Elverhoj project there were no such
obvious lines; sdll usea seascape shot as an examplée steps are as follows:

At the leftPhotoshoptool box, right click on the Eyedpper tool to reveal the options, which include
the Ruler tool. Select this one.

Ruler Tool
@ Note Tool
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Place the ruler crossiark on the horizon (overtical) reference, hold down the mouse button, and draw
a line along the reference edge.

After the line is drawn with the Ruler tool, prethe ¢Straightert button atthe top of the Photoshop
screen.

Window Hep | B BB P oo v @ W

H.]A:»w" L1622 12 | | sumtmd’['.‘ Clear.....]

Straighten and crop the image to make the ruler level E
Lijpg @ 100% (Gray/8) * a=autld

Photoshop will straighten the horizon (or vertical line) and crop the image appropriately.

Note that this tool is not available on versions of Photoshop earlier than CS5. For earlier versions, the
Image Rotation methodbelow, must be used.

b. Image Rotation Method

This is the tradional method to get thehorizon straight (Image>Image Rotation>Arbitrarjhe
amountof rotation neededh & G NRAFf | YR SNNEB NI ¢CNE £2¥O RASHE X1\BAHI |
back) the rotation and try agairSee the screen grab below.



Auto Tone Shift+Ctri+L
Auto Contrast Alt+Shift+Ctri+L
Auto Color Shift+Ctrl+B

Rectangular Marguee Toaol

Image Size... Alt+Ctrl+]
Canvas Size... Alt+Ctrl+C
Image Rotation 4 180°

Crop 90° CW
-, Trim... | 90° CCW
a Reveal All Arbitrary... 3
- = |

C. Initial Image Crop

After getting the image rotation correcan initial crop of the image is a good idea. Use the
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a specific proportion is waed, this can be set bselecting a C A E S Rfor thé siélacgoa tool.Once

the image area is selected, crop the image (Image>Crop).

I usually wilhot crop the imagegain unless it needs to be sized for a prifihe reason not to touch the
size, roation, or cropparameters again is that as | work up an image | save interim mgpddpies. |If

one of my changeturns out to be a mistake, | can go back to a previous version and recover
information from it to correct my mistake. If the image, etchave not been changed, one image can
simply be copied and pasted onto another. They will be completely aligned layers then that are like the
duplicate layers discussed below. This makes it very easy to transfer information fronyenela

another.

Fa those not familiar with Photoshop, a very basic tool that is used constantly is the PS equivalent of
G dzy R2 o &EditGtkpABackaidd ! 602 3S A0 A& a{0SLI C2NBI NR®E 2 A 0K
and forth to be sure the effect you just applieddd good one, or not.

i‘. image Layer 3 =l U 1e Vindc
& Undo Deselect | - Ctrl+Z

Step Forward Shift+Ctrl+Z
Step Backward Alt+Ctri+Z




2. Duplicate Layers

Because most tools and effects drestused selectively, | often make a duplicate layer to work on.
(Layer>Duplicate Layer)

New
%l Duplicate Layer.. b
Delete

The effects are then applied to the lower layer. This might involve sharpening, softening, curves, or any
number of other effects.

Once the effect has been applied to the lower layer, titye layer is made the active one and the effects
2y GKS t26SN) RdzLX AOFGS f1F@SNJFNB LXK ASR O2YLJX SGSH
brush.¢ KA & aSNI aSaé¢ GKS G2 | Ol Aceigef @ SNJ ' yR SELR&S

B Baths-16x24-360.tif @ 12.5% (Gray)
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al @S & aépdofithg hage after major changes just in case | want to go back.

3. Dug & Scratches

w

Oneof the fastestwasfi 2 Of Sy dzLJ 'y 2f R LIK20G2 A& G2 | LLXe | t
(Filters>Noise>Dust & Scratches)



Last Filter

Convert for Smart Filters

Filter Gallery...
Lens Correction... Shift+Ctrl+R
Liquify... Shift+Ctrl+X

3"" Vanishing Point... Alt+Ctrl+V

4 Artistic

& Blur

s Brush Strokes

‘, Distort

7, Noise Add Nonseu.

7, Pixelate |  Despeckle

K Render

0, Sharpen Median... L3

g&. Sketch » Reduce Noise...

2 Stylize > CANDY. | =1 00% At
B Texture =t g | Radus: 1 pxels
k. Video ’ 3

_i_- Other 4 Threshold: 737]74 levels
¥ Digimarc L z =

@ aSaiAy3a (KtSized ddleRdtsdn®e éemdvdd T IBt&rNEBa/fadius of one on a duplicate
layer and often apply thathangeto much of the final image. Then | apply a larger radius Dust &
Scratches andmply that to only the large defecbften in the shadows or plairkies.

4, Healing Brush

If there is a defect in a plain area or one where people are not going to notice a slight inconsistency, the
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the defectout of exstence. However, it i@ dumb tool that applies its algorithor program formula

with no understanding of what the effects might be. So, it has to be used carefully if next to an edge or
details.
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Spot Healing Brush Tool ()) |




5. ClonéRubber StampT ool

One of the most useful if slower tools is the clone tool.

With this tool one can much more intelligently repéaa defect in the image with what common sense

tells us was under the defect. Even if the peak of a building has been chopped off by the original
photographer, we can use the clone tool to reconstruct the image. Faces can also be reconstructed if

i K Sethée@damaged. This is, in effect, painting with the textures, values and colors that are in the
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6. Content Aware Fill

If a lage area of a plain gkor area likelirt with detail that is mostly a random patterig missinga

larger version of the healing brush is the Content Aware Fill tool. (EtiCéiitent Aware) For

example,f an area of sky is missirfiystselectthat areas A (i K G EKBy laft 2[flRdaz2 ¢22f ¢
hand tool box of Photoshop. ThéBA fthe selected areasing thed / 2 y iwGngibption. The

program pulls from adjacent areas and does a reasonable job of taking care of the missing information.
Many images need to bmtated to straighten horizonsReplacing missing edges where they were sky
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