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More on Focus Stacking  ….

For Micro & Macro



Micro …   Macro …   or both …?

Manchester Microscopical 
& Natural History Society

Mike Mahon, March 14th, 2024

Previously !



Last Month …. 
Art of Ultramacro by Tony North

Macro 
photography 
courses and 
talks | 
Manchester | 
Art of Macro

https://www.artofmacro.com/
https://www.artofmacro.com/
https://www.artofmacro.com/
https://www.artofmacro.com/
https://www.artofmacro.com/
https://www.artofmacro.com/


Problem = Depth of Field

• DOF is proportional to f-value & distance/magnification 
• small dof v large dof but …..  diffraction
• use mid f + stacking



Problem is Depth of Field (DOF)

Close-up Macro

Micro

Stacked Stacked

Stacked

Single Single

Single



Limited depth of field



Stacked – 5 shots



Diffraction ….



Photo stacking / Z stacking / 
Focus stacking / Focus Bracketing / 
Compositing / EDoF

• Photography
• Landscapes      3

• Interiors           6

• Macro             5-20

• Ultramacro/Stereomicro  20-100

• Micro 10-3

… to overcome depth of field limitations

Astronomy … to overcome exposure, noise, time, … Sequator software

WD 0.15 cm x100 oil obj  dof = 0.1 µm, ? Section thickness



Mag f        NA ef DOF N (images)

Closeup x 0.5 8 12 4    mm 12

Macro x 1 8 16 * 1.2 mm 10

x 2 8 24 * 0.5 mm 20

x 2.5 8 28 * 0.3 mm 30

Micro x 4 0.1 50 µm 1

x 10 0.25 5 µm 2

x 40 0.65 0.5 µm 20

x 100 1.3 0.1 µm 100

Subject
  5 cm
  1 cm

10 µm

MM working guide …

* Or use f4
    X1    ef8      0.6mm    N=20
    X2    ef12    0.2mm   N= 50
    X2.5 ef14    0.17mm N=60  

From Nikon Microscopy U



Hardware

+ helicoid focus

+ axial / vertical /epi  illumination

+ Laowa macro x2, x5 x10 +++

Objective infinity, no coverslip

FOV, Mag, WD …..   Stack depth …

+ digital magnifier

Think …
 Outdoors or indoors .. ? Lighting, support stands

• Camera with Tele Lens + close up filter
                       Macro Lens + focus rail or Focus Bracketing

• Camera with adapters and microscope objective + rail

• Microscope with camera & adapters

• Microscope with digital sensor



Macro Lens   1:1            1:1.4

Macro



Macro:  <25mm>   or mag x1.4 Flat Objects = very sharp



3D objects





~ 160 mm

Dancer Shutter

RMS-T2 Adapter

T2 Extension Tubes

Camera-T2 Adapter

Camera Extension Tubes

Camera

Objective x4/x10

Remote cord

Focus rail (1mm, 0.1mm, 10 µm increments)

U-Macro



Sx4          Mag x3.6     FOV  10 mm



Swiftx4 +tube +ext = x4.5     FOV  8 mm  



Sx10        FOV  4mm       Mag x9





Swiftx4 +tube +ext = x4.5



Swiftx4 +tube +ext = x4.5   Stacked (10)



Micro



Focus Stacking Software

• In camera  ….Olympus, Canon, Fujifilm, (Nikon, Sony)

• Helicon Focus        £

• Zerene Stacker      £

• Combine ZP           0

• Photoshop            £

• Canon DPP            0

• Photopea.com      0

• Stacklab                  ?

• Picolay                     0

• Image J                    0

• Toupview / Progress Capture   ?

+ stitching  Photoshop panoramas, Microsoft ICE

- No movement, >3D, …… video

Handheld, Tripod, Focus rail (mm,um)

Cleaning … photoshop, Aiarty

See also for iphone …

Reeflex Pro
Aura HDR Camera



Photoshop

1. File>Scripts>Load files into stack

2. Browse to select required files, #Auto-align images

3. In Layers Window Select all required layers

4. Edit >Autoblend Layers

5. Select Stack images, #Seamless Tones and Colours

6. Crop & Save



Picolay

…….

Great for microscopists ..

Includes

Focus stacking
Slideshow set
Animated Gif
Stereo pairs glyph
Interactive Hologram output





My Favourite Stack !!



References 

• Artofmacro
• Closeupphotography.com
• Ultramacro.co.uk
• Extreme-macro.co.uk
• Savazzi.net



Examples ….
Macro – in camera Focus BracketingMacro – single shot

Hand-Held Photos



Hand- Held



Hand- Held





On tripod

Single

Stack 14 Stack 34



Microscope x2      Single Blowfly proboscis endotrachea



Microscope x2    Stack 4



Animated Gif of stack set



Single Stacked 5Microscope x20

Brightfield

Polarised



Brain Pyramidal Neurone       Microscope x20

Stacked 5-1



Single

Stack 14
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