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You Don’t Need to Take Notes

These slides are available online.

See the “Tutorials” section at
http://zerenestacker.com

The handout lists other references.




| Like Focus Stacking For Small Things

Wing scales of a Sunset Moth -- frame width here about 0.1 mm

Single Frame Stacked, focus step 0.002 mm
@D:\ eeeeeeeeeee \TestStacks \Rik\SunsetMo...\DSC_2576.4f




But It’s Handy for Big Subjects Too

(Mt. Rainier, assembled from 3 Frames)




Why Focus Stack Mt. Rainier?
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Mt. Rainier, Sharp Everywhere
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“Focus Stacking”

Why: Get more depth of field, sharper subjects,
smoother backgrounds
How:

Step 1) Shoot multiple images, changing focus.

Step 2) Run this “stack” of images through a computer
to pick out the sharp bits.

Static subjects only — plan ahead.




A Simple Example... Here’s the Scene




As Seen by the Camera (f/8)
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As Seen by the Camera (f/8)
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Seen by the Camera (f/8)
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Stacking 15 Frames (f/8)
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Stacking 6 Frames (f/8)
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A Single Frame (f/32)
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Stacking Is Sharper Than Stopping Down

Stacked, f/8 (at 2007) One Frame f/32
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Quick Recap So Far

Why: Get more depth of field, sharper subjects,
smoother backgrounds

How:

Step 1) Shoot multiple images, changing focus.

Step 2) Run this “stack” of images through a computer
to pick out the sharp bits.




You May Have a Few Questions...

The most common:

How many frames do | need?

What aperture should | use?

How should | step focus?

Should | use manual exposure, or automatic?
Do | need any special equipment?

What software should | use?

How big of a computer does this take?




And the Answer Is...

“IT DEPENDS!”




How Many Frames Do | Need?

at least two sometimes hundreds
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What Aperture Should | Use?

Best advice:
Stop down as far as possible,
while still getting the sharpness you want.

Three common choices:
1. Sharpest for the lens you’re using
2. Farther open for more blurred background
3. Farther closed for fewer frames




How Should | Step Focus?

There are two common choices:
1. Turn the focus ring on the lens
- usually the best approach, if it’s feasible at all
2. Move the camera and lens as a unit

- most effective with small subjects, e.g. < 1”

Both can be automated, if you like.




The Example Was Shot with CamRanger

Automated control of focus motor (“turn the ring”)

Num Shots

Start Focus
25 Stacking




Stepping Focus: Lots of Options

Move the optics, move the camera

 quns Move the subject
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Every one of these methods is useful in some circumstances.




What's the Best Method To Step Focus?

(It depends...)

Type of Subject Focusing Method
Focus Rail Focus Rail
Typical # |Lens Ring Lens Ring (AF Focus Rail (manual (motor Microscope Bellows Bellows
Description Frames |(manual) motor) (gear) screw) screw) Focus Block Front Rear
Landscape 5| Excellent Excellent Impossible  Impossible  Impossible Impossible  Good Ideal
Bouquet of flowers Excellent Awful Awful Awful Impossible  Good Ideal
Single rose 20|Challenging Excellent Mediocre Mediocre Mediocre Impossible  Mediocre Ideal
Raisin 40|Challenging Excellent Good Good Good Good Awful Excellent
Fruit Fly 200|varies! varies! Impossible  Tedious Excellent Excellent Mediocre Good
Eye of Fruit fly many|varies! varies! Impossible  Difficult Excellent Excellent Impossible Mediocre

This is from the Zerene Stacker web page,

“Is it better to use a focus rail or the ring on my lens?




So What Can Go Wrong?

* Changes of magnification are OK —

software can perfectly correct for those.

* Changes of perspective are a problem —

there’s no way to correct for those.
Move the lens as little as possible.

Be sure nothing changes except focus.




Do Not Do This!

Focused on background leaf and focused on foreground petal




and focused on foreground petal and focused on foreground petal




Compare The Results

Focused “by rail” Focused “by ring”
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Automation For Stepping Focus

(This list is not exhaustive...)

— AF motor control to “turn the focus ring”

* CamRanger
(Canon & Nikon, wireless to smartphone, tablet, laptop, even desktop)

Helicon Remote (Canon & Nikon, multiple platforms, mostly wired, no iOS)
Magic Lantern (Canon only, runs inside camera)

DslrController (Canon wired to Android tablet or smartphone)
quIrDash board (Canon & Nikon, multiple platforms, mostly wired)
ControIMyNikon (Nikon only, Windows only, but very good)

Breeze Systems DSLR Remote Pro & NKRemote

(Canon & Nikon on Windows, Canon only on Mac)

— Automated focus rail
e StackShot




StackShot Rail

Automated stepping to 2 um (0.002 mm = 0.00008”),
available at Amazon for S600




Which Software?

Reasonable options: ZeSrene
e tacker
- Zerene Stacker |

Focus Stacking For Better DOF
- popular and powerful

- more Flickr postings & Nikon Small World winners
than all others combined

- Photoshop CS4 and later, full version only
- most commonly installed, but also the lowest quality for this job

- Helicon Focus — longest history, good functionality

- CombineZP - cheapest — freeware




Other Common Questions

What kind of computer?

- Most modern ones work fine.
- Zerene Stacker works on Windows, Mac, Linux,
prefers 1 GB every 10 megapixels, no limit on # of frames.

Do | need special equipment?

- No, but you might want some after a while.
- Focus stacking allows closer macro than ever before.




Let’s Run Another Example...

Close up with some flowers in a garden
Canon T1i DSLR with 18-55 mm kit lens
CamRanger for wireless focus control
Process in Zerene Stacker

Brief comparison with Photoshop




Shooting With The CamRanger
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CamRanger Connected To Camera
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CamRanger Screen On Tablet
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We Now Have A

IMG_0958.PG @ 23.8% (RGE/8)

238% | 0 Doc: 43.1M{43.1M [b[4]




Load Images into Zerene Stacker

¢ Zerene Stacker -- Trial Version -- Version 1.04 Build Unknown
File Edit S5tack Tools Batch Options Help

Input Files
(Drop files or folders here fo begin) P GeraniumIPEGs

=
e = | . ~ Computer ~ Data (D:) - ZereneSystems - Presentations ~ NOWA_Conference20150502 + Sourcelmages ~ GeraniumJPEGs - m I Search GeraniumIPEGs

Organize ~ || Preview Slideshow Print E-mal Burn  New folder
3.0 Favorites
Bl Desktop

4 Downloads

=l Recent Places

Drag-and-drop to add
JPEG or TIFF files from
Windows Explorer or

Macintosh Finder

s REmovable Disk (1)

€ Network
18 ANTECTOWER
1M RIKSLAPTOP
18 xps-5100

15 items selected state: 28 shared Tags: Add a tag Dimensions: 4752 x 3168 Title: Add a title
Date taken: 4/28/2015 12:35PM Rating: Size: 75.6 MB




Load Images into Zerene Stacker

Select and Export any format from Lightroom,
kz after tuning the Develop settings.

Library | Develop

Lock to Second Monitor

Show in Explorer
Go to Folder in Library
Go to Collection

s 2 510 G 535 B 318 %

(R

]

Metadata Presets

Transform Amount
Metadata Radius
Export... Export

Export with Previous Masking
e < Email Photos...

Detail

Lightraom
Burn Full-Sized JPEGs
Export to DNG
For Email Background Options
For Email (Hard Drive)
15

Add to Quick Collection
Remove Photo. .. Luminance
Detail
Contrast

e
Color

Zerene Stacker

]| - c
I:I Soft Proofing

IMG_0955.CR2




Processing in Zerene Stacker

ﬂ'Zerenestacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20151002203825117
File Edit Stack Tools Batch Options Help

IMG_0957.JPG
MG_D! JPG

Output Images




Processing in Zerene Stacker

PMax method (“Pyramid Maximum”)

A ¥ Zerene stacker -- Tral Version -- C:\Users\Rik\AppData\Local\Temp\Zerenest...\unnamedZSproj20151002203825117
[P\ Edt Stack Tools Batch Opbons Help

nput Fge B D:\Ze reneSystems\Presentations\NOWA_Conf_ \TMG_0944.1PG
IMG_094- PG ' . m .
IMG_0945.8G . ,
: ‘t Ferene Stacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\Zerenest..\unnamedZSproj20151002203825117
199, PG
v File Edit | Stack Tools Batch Options Help
P

Align & Stack All (PMax)

MG_D95

G_0955.1PG Align & Stack All (DMap) —
Sve |IMPULFilES  align & Stack Al (Bath)

il I11G_0944,

IMG 0945,  Align All Frames

IMG_0946.)  Stack Selected (B

IMG_0947.]  Stack Selected (DM:

MG o948, ————————————————————————————
MG 0949, (Pro) Stack New Images (PMax)
IMG_0950.IPG

IMG_05951.0PG

IMG_0952, P

Scale | Fit windew hd




Processing in Zerene Stacker

* Zerene Stacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Opti Help

Cancel Current Operation

[~ show as adjusted

Cutput Images




Processing in Zerene Stacker

" Zerene Stacker -- Trial Version -- CG\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

Input File: [~ Show as adjusted

Output Images

2015-08-; 27.29 75 PMax




Processing in Zerene Stacker

ﬁ Zerene Stacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\Zerenest...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

InputFiles [~ Show as e B 2015-09-26-18.27.29 75 PMax
-

I
I
i
I
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I
I
I
I
I
I
I
I
I

Output Images

2015-09-26: 7.29 75 PMax




Processing in Zerene Stacker

"Zerenestacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

InputFiles [~ Show as adjusted B8 2015-09-26-18.27.29 75 PMax

Qutput Images

2015-09-26-18. 27,29 Z5 PMax




Processing in Zerene Stacker

ﬂi Zerene Stacker -- Trial Version -- CG:\Users\Rik\AppData\Local\Temp\ZereneSt...\
File Edit Stack Tools Batch Options Help

Mew Project

Add File(s]
le(s) A 2015-10-02-20.45.20 75 PMax

Save Qutput Image(s) F .

Open Project v currently selected output image(s) to speci
Close Praoject

ave Project

ave Project As...

Reverse arder

Femowve from list...

Exit




Processing in Zerene Stacker

Save in: I J Sourcelmages

= 2o

| GeraniumJPEGs
B TMG_0942.JPG
B IMG_0943.JPG
Bl IMG_0944.IPG
B IMG_03945.0PG
Bl IMG_0946.IPG
Bl IMG_0947.JPG
Bl IMG_0948.IPG
Bl IMG_0949. IPG
B IMG_0950.IPG
Bl MG_0951.JPG
B IMG_0952.IPG
B IMG_0953.JPG

Kl

Bl IMG_0954. PG
B IMG_0955.1PG
B IMG_0956.1PG
B IMG_0357.1PG
B IMG_0358.0PG
B8 IMG_0959. PG
W IMG_0960, PG
W IMG_0961. PG
[ IMG_0962. PG
I® IMG_8030.1PG
M 1MG_B031.IPG
M IMG_3032.0PG
IMi5_8083. PG

B IMG_3084.0PC
B= IMG_3085.1PC
BB IMG_B085, IP(
BB IMG_3087.1P(
B= IMG_z088.JP(
B 1MG_3089.0PC
B 1MG_5090.3P¢
P8 1MG_3091.0PC
P8 1MG_3092.0PC
B MG_3093.0r¢
P 1MG_3094.TPC
Bl 1MG_5095.JPC
B MG _3096. 0P

i

- File Saving Parameters
{* 3§ bits RGE
) 16 bits REE

Compression Quality

|
&

[T Retain extended dynamic range

File name: ISampIeOumuﬂ:ileFDrCIass|

Files of type: IJP'EG image




Processing in Zerene Stacker

DMap method (“Depth Map”)

" Zerene Stacker -- Trial Version -- G\Users\Rik\AppData\Local\Temp\ZerenesSt...\unnamedZSproj20151002203825117
File Edit | 5tack Tools Batch Options Help
Align & Stack All (PMax)

Align & Stack All (DMap)

Input Files Align & Stack All (Both)

IMG_0958..  Align All Frames
IMG_0957..
IMG_0956..
IMG_0955..
IMG_0954,.
IMG_0953. 5
IMG_0952.JPG
IMG_0951.0PG
IMG_0950.IPG
IMG_0949,IPG
IMG_09438.JPG
IMG_0947.0PG
IMG_0945. PG
IMG_0945.1PG
MG_0944.IPG

Stadk Sel




PMax versus DMap
A Quick Comparison

PMax DMap

+ No learning curve - Several controls to learn

+ Better with tricky overlaps - Not as good with overlaps
- Accumulates noise + Does not accumulate noise

- Alters contrast and colors + Does not alter color/contrast
Best for: Best for:

Bristly bugs, complex foliage Rich tones and colors

Often it’s best to combine these by retouching.




Processing in Zerene Stacker

i' Zerene Stacker i i C\Users\Rik\AppData\Local\Temp\Zerenest..\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

Cancel Current Operation |

[~ show as adjusted Contrast Threshold Setting

i\‘ o
§ et contrast threshold




Processing in Zerene Stacker

& Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt...\un

File Edit Stack Tools Batch Options

. ™

“Black in preview” tells ZS to ignore
pixel variation that may be just noise,
so it will determine the depth map

from nearby more reliable areas.
E N 25 | ol ‘«L T

e oo

@& Set contrast threshold

Pl

LY

: J o - X““_'
There’s a tutorial specifically about DMap. W ‘

“l'L -
%
Output Images
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Processing in Zerene Stacker

*ZEI‘E"ES“BC'{EI‘ -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

Input Files I~ show as adjusted E 2015-09-26-18.33.05 ZS DMap
—

e




Processing in Zerene Stacker

flereneﬁtacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

Input Files I~ show as adjusted 2015-09-26-18.27.29 7S PMax
=

Qutput Images

2015-09-26-18.27.29 5 PMax
2015-09-26

ap




Processing in Zerene Stacker

" Zerene Stacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File | Edit Stack Tools Batch Options Help

Start Retouching

DMap has not done
a good job here.

2015-0¢ 33.05 Z5 DMap




Processing in Zerene Stacker

‘llprpnp Stacker -- Trial Version -- C:\lleerc\Rik\AnnDatall acal\Temn\7e =neSt.. \unnamedZSproj20150926182333234
Edit Stack Tools Batch Options Help

ISEE up for retouching the currently selected output image.
e o = = DI ap

Cirl Y

IMG_0945.)PG

Edit Stack Tools Batch Options Help

Start Retouching

Qutput Images I::I:In]n.lit REtI:'LI':l-I- - . -
_ | Sets up for retouching the currently selected output image.
EE— Cancel Retouchinm——ptea =7 T

o
Undo  Chrl+Z

Fedo Cirl+Y

i

4

Scale I 200%




Processing in Zerene Stac

Three input images contribute to this area

f Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

InputFiles |7 & | | current Retouched Image




Processing in Zerene Stacker

Three input images contribute to this area

f Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

Input Files : M| | B current Retouched Image:




Processing in Zerene Stacker

Three input images contribute to this area

‘l Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

InputFiles [+ ¢

| | current Retouched Image
- -]




Processing in Zerene Stacker

PMax puts them together cleanly

‘l Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

InputFiles [+ &f | | | current Retouched Image

Output Images

15 DM




Processing in Zerene Stacker

‘llerenestacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt...\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

Input Files | M| | B current Retouched Image:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

15 DMa




Processing in Zerene Stacker

DMap after retouching

‘l Zerene Stacker -- Trial Version -- G:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit S5tack Tools Batch Options Help

I More brushes

Input Files M| | B current Retouched Image:

DMa




Processing in Zerene Stacker

" Zerene Stacker -- Trial Version -- C:\Users\Rik\AppData\Local\Temp\ZereneSt..\unnamedZSproj20150926182333234
File Edit Stack Tools Batch Options Help

iles ¥ shaow as adjusted S 2015-09-26-18.40.45 7S retouched

IMG_0944.0PG

Output Images
/ 2015-09-26-18. 27,29 Z5 PMax

Output Images

2015409-26-18.33.05 £5 DMap
2015-09-26-18.40.45 75 retouched




Stacking In Photoshop




Stacking In Photoshop

S E Edit Image Layer Filter Analysis 3D View Window Help 100¢ " m DESIGN PAINTING 32 | o CSLive v EE
Mew... Cirl+n
H E Open... Cl+0
Browse in Bridge... Alt+Ctrl+0
Erowse in Mini Bridge. ..
Open As... Alt+Shift+Ctrl+0
Open As Smart Object...

Share My Screen. ..
Create New Review...
Device Central...

ADJUSTMENTS

.-'-\|t+shir't+4::w:i L|:|a|j F||E5 ||-|t|:| Stal:l{u 1a

All Empty Lgfers

Print
Print One Copy

Exit

Load Files into Stack

Load Multiple DICOM Files
Statistics. ..

Browse...




Stacking In Photoshop

File Edit Image Layer Select Filter Analysis 3D View Window 1 =] PAINTING 3% | O csiive~

ADJUSTMENTS
Add an adjustment

Ne document open

Load Layers

Source Files
Choose two or more files to load into an image stack.

Add Open Files

[_] Attermpt to Automatically Align Source Images

[[] Create Smart Object after Loading Layers




Stacking In Photoshop

2% File Edit Image Layer Select Filter Analysis 3D View Window Help | [E [Wg) e v+ EE v W v | el oesion  pantiG » | O cstiver (o] [
|[:] - ||EI1‘_‘-|I? ] | Feﬂher:IOpu( = Anti-alias | Style:lNormal =] Width: | g Height:l | Refine Edge... | ‘

COLOR. | §

»*' l—ir_|_| R F I )

L_J‘ G Fﬂ l;z_
w, B e — |

2o Look in: I .. GeraniumJPEGs =

.y

t(‘ ADJUSTMENTS =
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop
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Stacking In Photoshop

[

: 0
'.r'}

File Edit Image Layer Select Filter Analysic 3D View Window Help | [E [Mg F*~

167 ¥

e~ = -

PAINTING 3> | O csiiver [=|=] 2 |

=

||EI1__‘-|IF )| | Feather:[0px | I Antiali= | Style: [Normal =] Wicth: ]

& untitied1 @ 16.7% IMG_0954.PG, RGB/8) *

Heght:[— | Refine Edge... | ‘

- -
1

Bl R - A LA RN R lp 4

Stacking adds the masks

ADJUSTMENTS

0wl L i
VEHPad
S A48 PR

P Levels Presets

[ Curves Pressts

[

[ Esxposure Bressts

P Hue/Saturation Pressts
P Black & White Pressts
[ Channel Micer Presets




Stacking In Photoshop
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Details by Photoshop

Comparison.psd @ 100% (Photoshop's Version, RGE/8) *

“Loss of detail halo”

Dioc: 44,6M/135.4M




Details by Zerene Stacker

Comparison.psd @ 100% (Zerene Stacker DMap retouched, RGE/8)




Details by Photoshop

Comparison.psd @ 100% (Photoshop's Version, RGE/8) *

In Photoshop, there’s nowhere to go except back to
source images — no other methods, and no controls
for the one method that Photoshop does provide.

- o ™ - N
s -

|Lag Dioc: 44,5h/138.4M 3




What Problems Appear in “Good” Stacks?

Edge streaks
Defect trails
Transparent foreground

Halos
— Loss of detail (already saw this)

— Dark/light bands in uniform background




Edge Streaks

Cause: inconsistent framing — usually handheld stacks or wobbly setups

Solution: shoot wider & crop, sometimes can retouch from source image

00 L L




Defect Trails

Cause: sensor dust (dark) or warm pixels (bright)
Solutions: 1) clean the sensor, 2) use shorter exposure with more light,
3) remove spots or trails with retouching or healing brush.

One Source Image Stacked Result

F*m v,
8 = i




This Stack Is Surprisingly Difficult

It looks so simple.

What could possibly
go wrong?




The Individual Frames Still Look Simple

Front Middle Back




Let’s Take a Closer Look




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0971.JPG

Out of S elements
Intrud uniform background

Focused elements in
background and foreground
occupy the same pixel position

Scale I 50% - |




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0972.JPG

Out of elements
Intrud niform background

Focused elements in
background a oreground
occupy the s pixel position

Scale I 50% - |




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0973.JPG
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Intrud niform background
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occupy the s nixel position
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Scale I 50% - |




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0974.JPG

elements
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occupy the s nixel position
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The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0975.JPG

elements |
hiform backgrounc

Focused eleme in
background & )reground
occupy the s dixel position

_

Scale I 50% - |




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0976.JPG

elements
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Scale I 50% - |




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0977.JPG

elements
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Focused elem n
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Scale I 50% v|




The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0978.JPG
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The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0979.JPG
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The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0980.JPG
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The Sequence Shows a Different Story

D:\ZereneSystems\TestStacks\DaleSarver\T...\_DSC0981.JPG
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More About Those Last Few Problems...

* Transparent Foreground

* Halos (dark light bands)
in uniform background




Transparent Foreground

Cause: lens looks around foreground to see high contrast background

Solution: retouching

\YElVEL

EE——




Dark/Light Bands in Uniform Background

Cause: software limitation — tries to preserve “detail” where there isn’t any!

Solution: human guidance — contrast threshold slider, external mask

PMax DMap (no guidance) DMap (external mask)

Images are brightened to emphasize halos.




Photoshop with the Difficult Stack

Auto align, Collage align, Collage align,

seamless tones & colors seamless tones & colors un-check “seamless...”
@Hntﬂlﬂll@zfﬂiﬁ (_DSC0971.JPG (merged), RGE/8™) = — E“ EUHIHIECIZ@IE‘H’] (RGEBf8™) ™ — E“ Elilllillﬁdz@lﬁ‘k"] (RGB/8™) ™ — En

5% | Doc: 70.8M/1.24G |4 | A = 5% | Doc: 70.8M/1.24G

Images are brightened to emphasize halos.




Helicon Focus with the Difficult Stack

Method “A” Method “B” Method “C”
(weighted average) (depth map) (pyramid)

Images are brightened to emphasize halos.




The Final Result — Zerene Stacker




Some More Examples Of Focus Stacking

_’Macr'dﬂ l'a'ﬁd;éld;se—up Pﬁotgraph
| Text and Photos by Mic’:hae},ErIewine%}

7 N

RELMAGAZINE OF THE SIERRA CLUB

WHO CARES? , :




Mt. Rainier, 3 Frames




Showing The Focus Variation
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Artifacts
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Fixing The Sky By Retouching

a Zerene Stacker -- Code Developer -- C:\Users\Rik & Janis\AppData\Local\Temph...\unnamedZSproj20130206112946646

= ]
File Edit Stack Tools Batch Options Help
[ Mare brushes
Input Files Show as adjusted £ F\ZereneSystems\ Test5ta cks\StanLane\PE149783.0PG 2| Current Retouched Image o | =
P8149784.PG
P8149783.PG
P8149782. PG
|
Qutput Images
9782-9784 Z5 PMax
4
Scale [42.04% - Scale |42.04% -




Finished Composite — Sharp Everywhere

F:\ZereneSystems\TestStacks\StanLane\PE149783PG | — | =

ks\StanlLane\P8149782JP6 [ = | =
Ty ol e é




Mt. Rainier, 3 Frames




Apparently Routine Closeup: DOF Control

“The Art of Focus Stacking”, Michael Erlewine, http://macrostop.com




A Similar Example: Some Forget-Me-Nots

.

Bart van der Mark, http://www.flickr.com/photos/bartvandermark/4586315503/sizes/o/in/photostream/




“Extreme Macro”

& MAGAZINE OF THE SIERRA CLUB

John Hallmén in Sierra Magazine. See more at http://www.morfa.se




Microscopy

SANDS OF LIFE

% i,f The remnants of sea cucumbers, ]
. corals, and sponges, magnified &

100 times. To the unaided eye,
this calcified collection looks .
like mere beach sand, but .

P

photographer and biologist
David Maitland knew he could

% / capture more when he found

%/ aVictorian-era microscope slide

5 prepared with coral sand from

& aseanorth of Australia. “When

7 the animals die,” he says, “these
structures accumulate on the

7 | seabed and are washed ashore.”

ERNIE MASTROIANNI

David Maitland in Discover Magazine, from
http://www.nikonsmallworld.com/galleries/photo/2012-photomicrography-competition




One Last Example...

© George D. 1._{:PP 2013




Which Would You Rather Have?

|£) CATemp\_39C9765_FullRes_f22.jpg |2 CATemph\Tulip_Final_DMap_FullRes.jpg

Single shot, e Focus Stacked,
f/22 ] ; 25 frames @ f/8

£ C:ATemp_39C9765_FullRes_f22.jpg
@

Images courtesy George D. Lepp, 2/7/2013




To See The Slides Again...

ZEFEI"IE
This slide set can be found at =" Sta::ker
http://zerenesystems.com

Search

= Home
m Zerene Stacker
= Gallery

It’s in the “Tutorials” section, RS

How To Use It

linked at the bottom of page. ;:_?ras\

|

= Buy Now

= Support
s About Us

Recommended Presentation Slide Set

® "Introduction to Focus Stacking”, presented as a 1 hour course at the Columbia Council of
Camera Clubs on 10/9/2015, can be viewed as PDF at E\‘http:,-",-“zererues'fstems.::c:m,-’presentatinns
/4CsWallawalla20151009/4CsWallawalla20151009.pdf (52 MB download).




Recap & References

* Focus stacking gives sharp images and large depth of field
* Recommended software:

Zerene Stacker, http://ZereneSystems.com/stacker
* Web forum dedicated to photography of small things

http://www.photomacrography.net

* For more information
email: support@ZereneSystems.com




The end...




Reserve Slides...




Zerene Stacker License Editions

Computers: Windows, Macintosh, Linux, 32- and 64-bit,
every license works on all platforms, mix & match is OK.

Upgrades: just the difference in license price.
Updates: free.
30-day Free Trial: fully functional, all features, no restrictions, no registration needed.

Professional: $289, allows unlimited sale of images, includes all advanced functions
such as Lightroom plug-in, faster processing, built-in controls for StackShot.

Prosumer: $189, hobbyists only, same features as Professional.

Personal: $89, hobbyists only. Provides all key functions including retouching and 64-bit
mode.

Student: $39, same features as Personal.




Where | Fit In...

Manage & edit a strictly non-commercial website
dedicated to the photography of small subjects.

Develop & document ideas for techniques and equipment.
Design, code, document, and support Zerene Stacker.

photomacrography,
amateur microscopy,

| 3 ST \_: i3 . X :
ZE rE n E » _' " e 3 ) ] = ::;:}mia::-grsph}:
Stacker Y Al N

Danny Young

Laurie Knight

Michael Keniston

Rik Littlefield

Tom Webster
Editor

Rik Littlefield

Contact

r littefisld@
computer.org

Robber Fly @ Morten Aagaard 2012

click image to view full details




Focus Stacking is Now Accepted
by National Geographic...

| IMAGE COMPOSED OF 200 DIGITALLY MERGED PHOTOGRAPHS
| SOURCE: HARRY H. LAIDLAW JR. HONEY BEE RESEARCH FACILITY

—
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What Is That Thing?

By Charles C. Mann
Photographs by Anand Varma

In 2007 headlines shouted about “colony collapse disorder,” a frightening new phenom-
enon that was wiping out hives around the world. Most researchers now believe that it is
actually a deadly mix of pests, pathogens, pesticides, and habitat loss. The single worst
element is Varroa destructor, a pinhead-size Asian mite, shown here atop a bee pupa.

It’s @ Varroa mite, one cause of colony collapse disorder.




Macro Landscape Using Compact Camera

Canon A710

hung upside down
under a tripod

=Rik Littleficld, 2008




Macro Lens on Geared Tripod Head
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Tabletop setup




More options...a hand-driven screw table

Flexible LED-spotlight
IKEA *Jansjé"

~ Camera Body
" Canen EOS SDmkll ] .
Bellows Unit w/ Rail

{ Pentacon M42 Bellows

Eeversed Camera lens L White Plastic diffuser
enica Hexanon 40/1.8 ., #7 Slaughtered yoghurt bottle

Multi Axis Tilt Stand

7 Needle in modelling clay

s, Soldering stand

a.k.a. "Helping hand”

Minito.... -
g e ; .
Vertical positioner
Quick release attachment Qlympus Zuike Auto-Macro 50/3.5

Hovoflex MiniConnect

« A L | AR 2 ALy
Cable release < . : Horizontal positioner and stacking device
Canon RS-80 N3 Proxxon KT-70, Micro-Koordinatentisch

John Hallmén at http://www.photomacrography.net/forum/viewtopic.php?t=15711




Producing An Image Like This
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John Hallmén, http://www.johnhallmen.se/studio-stacks




My Personal Passion Is Small Things

This is a common “bluebottle” fly.

0.001 mm resolution,
3.75 mm depth of field
“looks like SEM, but with natural colors”




For small things, focus stacking is critical

Stacked composite What You Can See At One Moment




Here’s The Setup That Shot The Fly

Almost all this stuff can be
purchased at Amazon!

e “StackShot”
automated rail

e Canon T1li camera

* Nikon microscope
objective

* Vivitar telephoto
(“tube lens” for objective)

e Canon 580 EX Il flash
* Manfrotto 819-1 arm

 Adorama 2-axis rail
* Giottos mini ballhead
* Slik 504QF Il tripod

e Cut, drilled & painted
2x4 wood
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Shooting Through a Microscope

Manual focus step to 0.5 um
(one wavelength of green light)




Visionary Digital’s BK Plus System
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GIGAmacro’s package deal

GIGAmacru Canon T2i DSLR
Professional Camera 18MP with

- USE Interface
Imaging System

Raleased Mov 2011 Home & Limit

SOUE TSRO SIElo Protection Switches
GlGAmacro.com

Canon 100mm Macro
or Canon MPE-65mm
Lenses

Telecentric Optics
for Parallax

Correction I

H.
Computer with

Capture, Stacking, Quick Positioning
Stitching, & Viewing USB Controller
Software

Precision Z Axis
with Quick Release
Camera Plate

Flexible Light
Positioning Arms

Ultra Bright LED
Color Calibrated
Lighting with
Active Cooling

N\

Precision NEMA 23
Micro-Stepping
_. Motors (XYZ)

Embedded
Electronics &
Control Panel

Precision Linear
Bearings &
Hardened Steel

Aluminum Structure Rails

& High Durability
Surface Area




Or Reverse a Standard Zoom Lens

This is a shockingly simple
and cheap way to get
high magnification

with useful quality.

Twist here
to tweak focus

Fotodiox reverse adapter,
$7.95 and free shipping
at Amazon.com




. ow-tech approach
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“Typical setup | use for flower bits shots”

Brian Valentine (username “LordV” on Flickr)




Brian’s result: “Fuchsia Anthers”




Macro Stacking with the CamRanger




The Result (one frame)...




The Result (stacked from 71 frames)...
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Closer...and rocking (from 1 stack)




Wing Scales of Sunset Moth

(Chrysiridia rhipheus, 20X objective, 128 frames @ 0.002 mm)




A Closer View of Those Scales

(about “500X”)
/A




Single Frame versus Stacked

(Sunset Moth: Chrysiridia rhipheus, 20X objective, 128 frames @ 0.002 mm)

@ D:\ZereneSystems\TestStacks\Rik\SunsetMo..\DSC_2576.5F
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Site Admin

Additional links to setups and discussions for high magnification worl:

Charles Krebs: Tabletop "macro” setup.

Joined: 01 Aug 2006

Posts: 11876 Many contributors, covering Nikon, Olympus, Meiji, Swift F
Location: Richland,

Washington State, USA

Chris S: "Bratcam” (focus blocks and goniome

Chris 5: A field rig (a bit of the Bratcam) | phOtomacrog ra phy- n et
Ijord‘.\.l’: sliding by hand on- glass table mat (more HERE) h as Iots of descri ptio n S of Setu ps
for macro/micro work

rjlictlefield: "afocal” setup through micr

rilittlefield: bello

RogelioMoreno: infinity objective on telephoto lens

setab66: linear stage with micrometer drive, mounted on mini tripod. For part numbers, visit the Flickr link and hover over parts of the image.

Pau: vertical macro setup, using salvaged microscope for fine focus.

januszj: horizontal setup, using microscope base including the stage for focus and specimen holding.

Tomatito: horizontal setup using Lego blocks for structure (see HERE, images 5-6) and Proxxon precision vise (HERE, image 2) for subject movement.

Keks: an "all directions” setup using the StackShot, HERE. %

m

Marc Iwaniec, Thorlabs stages and goniometers, HERE.

Wil Milne: extending the stage of a microscope base, HERE.

John Hallmén: simple off-the-shelf stacking setup using Proxxon screw table, HERE.
naturephotol: studio macro rig with goniometers, focus block, and screw rail, HERE
Hokan: a Velmex rig, HERE.

daemonoropsis, StackShot mounted on Arca/Swiss rails & breadboard, HERE.
ecooper, Laboval 4 microscope body lying on its back, HERE.

noah212, microscope turret on bellows, HERE

—-Rik

Edited May 2, 2010, to add some more links.
Edited July 7, 2010, to add some mare links. 57
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“The solutions are frighteningly simple when you see
what can be cannibalised and bolted together”

ball head, critcal for
accurate positioning
(a goniometer _Would be better)

&

: J-/ Swif? iTIlicroscope
stapd,_ butchered

[ £ Py

= 1= \  sitical

\ ] H " adjustments
slotted metal vertical i '
plate for gross alignment

Nikon focus block

with 1p increments |

Chris Raper (new stacker)

Built and photographed by Dr. Tony Thomas

As discussed at
http://www.photomacrography.net/forum/vi
ewtopic.php?p=94421#94421




The Bottom Line:

Just do whatever it takes
to get numerous images

from the same viewpoint

but in different focus planes




Remember These Examples...
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Or This New One...
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