
Things you need to know about 
figure-making for final publishing
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Questions

Figure 1.
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Outlines

• Basic concepts and terms

• How to make figures for journals?

• What manipulations are “legal”? 

• How to create an inset within a picture?
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0 5 18 34 68 98 90 92 93 72 34 16 8 0

0 1 3 5 14 31 50 61 37 14 9 5 2 0

0 1 1 6 8 10 13 14 15 5 2 1 0 0

0 0 0 1 1 2 2 3 1 2 1 1 1 0

0 0 0 1 1 1 1 1 1 1 1 0 0 0

What is a digital microscope image?
A matrix of pixels
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Image size & image resolution

• Size (dimensions): in pixels (512 X 512) or inches/ums (2.2 um X 2.2 um)

• Resolution (pixel density): in DPI/PPI, 50 nm/px (pixel size)

PPI: 30  80X80 6K PPI: 72  192X192  36K PPI: 150 400X400  156k

2.67 inches 2.67 inches 2.67 inches
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Bit depth & dynamic range

Pictures modified from: https://www.azooptics.com/Article.aspx?ArticleID=1151 & https://jackinteractivemedia.files.wordpress.com/2014/10/bit-depth.gif

1 bit

2 bits

4 bits

8 bits

Bit (binary digit): smallest unit of data

Dynamic range: possible grey shades, =2X  (X: bit depth)

Bit depth: the number of bits 
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https://www.azooptics.com/Article.aspx?ArticleID=1151
https://jackinteractivemedia.files.wordpress.com/2014/10/bit-depth.gif


Histogram & manipulation
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Tips

1. Post-acquisition: last step 
2. Pre-acquisition: best time

0 255

0 4095

655360

8-bit

12-bit

16-bit

Monitor display

Converting bit-depth

• Journals want 8-bit files 

• Imaging devices can be greater than 8-bit, i.e. 12 or 16 bit

• Low signals may not be seen in 12 or 16 bit images
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Color images

• Made up of 3 gray scale channels (RGB)
• Can be 8 or 16 bits per channel (255/65536)

Red

Green

Blue 

Image courtesy: Kyi from Cardiology

• Simplest color representation is grayscale



Color models: RGB & CMYK

Images modified from: http://inkmonstr.com/2018/02/23/cmyk-vs-rgb/

Red Green Blue Cyan, Magenta, Yellow, Black

RGB CMYK

http://inkmonstr.com/2018/02/23/cmyk-vs-rgb/
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Bitmap (raster) & vector images
https://www.sciencemag.org/authors/instructions-preparing-revised-manuscript

Image courtesy: http://www.differencebetween.info/difference-between-bitmap-and-vector

Bitmap/Raster Vector

Made up of Pixels Paths/shapes

Produced by Digital image capture devices (true 
images) or pixel editing programs: PS

Drawing software: illustrator, 
ppt (math formula)

Example formats Jpg, tiff, bmp Ai, eps

Image size Large Small

Good for Color images, mic images Logos, texts, Excel charts

Resolution PPI/DPI. Res-dependant Res-independent. Res of 
output device

When enlarged may appear pixelated no resolution impact

https://www.sciencemag.org/authors/instructions-preparing-revised-manuscript
http://www.differencebetween.info/difference-between-bitmap-and-vector
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Image formats

The contents of an image file
• Image data: pixel values (numbers, only numbers)

• Metadata: data about data (image type, bit depth, pixel 
size, microscope settings etc)

File saving
For analysis: formats preserving the metadata 
Display: general formats  

Always keep 
your original 

data! 
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Commonly-used general formats

Generally good (lossless): JPEG2000, BMP, PNG

Generally bad (lossy): JPEG, JPG, GIP

Avoid JPEG! 

Recommended (lossless): Tiff
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What manipulations are “legal”?

• Linear adjustment of 
brightness, contrast, color 
balance in moderation 

• Non-linear adjustment i.e. gamma 
changes. Over-processing: auto 
contrast, or adjusting B/C only

• Adjusting only a specific part of 
an image or erasing spots  

• Background subtraction   

• No cutting/pasting into a single 
picture  

• Increasing image resolution

• Reduce image resolution

• Cropping  

• Use of software filters  • Control and experiment are not 
treated identically
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Suggestions on image manipulations

• Keep original data as it was acquired

• Disclose handling software and specific processing

• Save processed images separately with important process or adjustment

• Do not increase the resolution of an image when exporting

• Perform adjustments on a copy of the unprocessed image

• Ethical guidelines http://jcb.rupress.org/content/166/1/11, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4114110/

http://jcb.rupress.org/content/166/1/11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4114110/
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Figures: increase clarity of data

Image courtesy: http://tripleed.com/lindberg-rantatalo-hallgren-has-article-accepted-on-making-sense-of-paradoxes/

Meet Journal formatting requirements!

http://tripleed.com/lindberg-rantatalo-hallgren-has-article-accepted-on-making-sense-of-paradoxes/
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Figure-making rules
• Read the journal instructions first: 

Image type: raster/vector, 8 bit, RGB/CMYK
Image size (dimensions): 1 (3.5 inch/9cm) or 2 column (7.3 inch/18.5 cm)
Image resolution—input>>> output: 300 or 600 or 1200 dpi/ppi?
File size (< 5Mb)
Format (Tiff, PDF, etc)

• Don’t manipulate images excessively

• Be mindful of acquisition resolution > 300 dpi

• Avoid the use of lossy compression (use recommended format)

• Each figure should be submitted as a single file
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Figure-making software tools

http://www.sciencemag.org/site/feature/contribinfo/prep/figguide.pdf

We need proper software to 
• arrange, lay out, and annotate your images; 
• bring in raster images; 
• make/draw vector graphics; 
• export the final figure.

Commonly used programs:
• Word: bad choice
• Photoshop: not recommended
• Powerpoint: try to avoid
• Illustrator: recommended
• Others: Inkscape, InDesign etc

http://www.sciencemag.org/site/feature/contribinfo/prep/figguide.pdf
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4-step figure-making workflow: recommended

Step 2: Getting individual images ready: FIJI ImageJ (better than Photoshop)
size, res, bit depth

Step 4. Export file: Illustrator
resolution (300 DPI), RGB/CMYK, format (PDF/Tiff), etc

Step 3. Assembling components: Illustrator
vector images, texts (vector), annotation etc

2 software tools are involved: Fiji ImageJ & Illustrator

Step 1: Planning: journal requirements, raw data 
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Task: assemble 3 fluo images
Plan: 

each image width 7.3/3=2.4 inches
let’s do 2.2 inch width!• Output: 8 bit RGB, 300PPI, Tiff

• Double column figure: 7.3 inches wide

A figure-making example

7.3 inches

2.2 inches

• Size: 1600X1600 Pixel, 70.356x70.356 um

• Conversion: 1 um = 0.00003937 inch

• Resolution:1600 pixel/70.356 um (pixel/um) 
1600/70.356/0.00003937=577,635 PPI

Journal requirements

Raw images

Reduce to 300 PPI

• Format: oif →→ Tiff (lossless)
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Why Illustrator not Powerpoint?

* http://www.sciencemag.org/site/feature/contribinfo/prep/figguide.pdf

Comparison Powerpoint Illustrator

Image resolution (when creating a new file) No control Controllable

Image resolution (when exporting) Default: 72 DPI < 300 Controllable

White margin No control Auto adjust

Meet journals requirements May not* Yes 

Good for Presentation Printing

http://www.sciencemag.org/site/feature/contribinfo/prep/figguide.pdf
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Create an inset with FIJIImageJ

1. Open up and copy the commands in the below IamgeJ macros:
https://imagej.nih.gov/ij/macros/tools/Zoom_in_Images_and_Stacks.txt

2. In FIJI:
• Open the image, select a ROI
• Press “Ctrl+Shift+n”—you’ll get an Editor window
• Paste the above copied macros command here
• Click “run”
• Choose settings

https://imagej.nih.gov/ij/macros/tools/Zoom_in_Images_and_Stacks.txt
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Creating an inset with iamgeJ--2

4. Now you 
decide where to 
place your inset 
(red square)

5. Finally click on 
the red square 
place the inset
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Summary & take-home messages

1. Linear adjustment/stretching in histogram: ok

Take-home

2. Converting high bit-depth to 8-bit may lose info 

3. Figure-making: 2 software tools and 4 steps

4. Zoom-in inset: tool needed

1. Pixel & digital images

2. Image size & resolution

3. Bit-depth & dynamic range, histogram

4. Color images, RGB & CMYK

5. Bitmap & vector

6. Image formats

7. Image manipulation rules

8. Figure-making rules & workflow

9. Inset

SummaryIts hard to say…

JPG
Powerpoint



Visit Our website to find this presentation…

https://sydneyuni.atlassian.net/wiki/spaces/WIF/pages/765397549/Tips+Tricks

https://wimr.sharepoint.com/sites/ScientificPlatform2/SitePages/Imaging%20Facility.aspx

https://sydneyuni.atlassian.net/wiki/spaces/WIF/pages/765397549/Tips+Tricks
https://wimr.sharepoint.com/sites/ScientificPlatform2/SitePages/Imaging%20Facility.aspx


Thank you!
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