
Image Display, Histograms, Brightness and 

Contrast
Image Processing & Analysis for Life Scientist

Olivier Burri, Romain Guiet & Arne Seitz



Displaying Images



● Representing Image Data
● 2D Images

● Histograms

● Basic Image Display Adjustment
● Adjusting Brightness and Contrast

● Image Saturation

Summary
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How A Digital Image Reaches Your Eyes

Object Imaging System Image Detection System Digital Image (Raster)

𝐼 𝑢, 𝑣 ֜ 𝐼(𝑢′, 𝑣′)
Pixel Intensity value(s)

e.g. 0…255
Screen luminosity value(s)



2D Data Arrays



2D Data Arrays



● Image Histograms

Getting Data From Your Image



Image Histogram



Histograms

Analyze > Histogram



Artifact: Image Saturation

Saturation
Is an irreversible loss of information

Cannot be fixed post-acquisition



Brightness & Contrast (And Min & Max)
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𝐼 𝑢, 𝑣 ֜ 𝐼(𝑢′, 𝑣′)
Pixel Intensity value(s)

e.g. 0…255
Screen luminosity value(s)



Brightness & Contrast (And Min & Max)

Image > Adjust > 

Brightness & Contrast

m M



Brightness and Contrast in Fiji



● Images are represented by their 

intensities

● Histograms allow for quantitative 

data to be extracted

● How to adjust brightness and 

contrast

● Careful of image saturation

Conclusion



END, Nothing after this



Histograms

Definition
A histogram represents the 

distribution of intensity values of 

all pixels in an image, rather than 

their spatial distribution.
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Definition
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2D Data Arrays

𝐼 𝑢, 𝑣

Definition
A pixel is the smallest unit of a 

digital image or graphic that can 

be displayed and represented on a 

digital display device.

A pixel is the basic logical unit in 

digital graphics. Pixels are 

combined to form a complete 

image, video, text or any visible 

thing on a computer display.

A pixel is also known as a picture 

element.



2D Images

A Pixel Is Not A Little Square,

A Pixel Is Not A Little Square,

A Pixel Is Not A Little Square!

(And a Voxel is Not A Little Cube)

Technical Memo 6

Alvy Ray Smith

July 17, 1995 



Images Are Discrete Numbers 

Exercise: 

1.Make a new image using 
File → New → Image…
And these settings

2.Click OK 
3.Draw on it using the Pen tool
4.Use 

File → Save As → Text Image…
5.Open image in text editor



2D Surfaces

Analyze > Surface Plot



● Java

Fiji - Benefits



A Lot Of Data

256x254 pixels = 65'024 data points 



● Java

● Large community
● 1000 plugins

● Documentation, tutorials

Fiji - Benefits
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● Java

● Large community
● 1000 plugins

● Documentation, tutorials

● Forum

● Easy Scripting using ‘‘macro language’’

Fiji - Benefits





Fiji - First use 



● Pixel Size, bit depth, …

Metadata

Press "i"



Fiji - Recorder



Fiji - Create a Macro



Fiji - Create a Macro



Conclusion





● Referring and explaining

● Split Shot with professor profile
● Look at the iMac (screen placed on the side of 

the camera)

● This will result in a 2/3 shot that gives the 

impression that the teacher is looking at the 

content.

● For Bullets and Video
● Use this shot when commenting static content  

(an image, graphics, a schema) or a video 

Sample => Explanations (Split shot)



Sample => Complementary representations



Sample => Handwriting and reference (Split shot)



Sample => Wide Content, picture or video



Sample => Handwritten Content (Full shot)



● Try to avoid this

● This is a layout that you would use if you have long text in bullets
● But this might be difficult to read

● And looses a lot of white space

● The best use of this template is to use it to present images or videos
● The layout allows to have a title, logo, page number around the content.

● Another advantage compared to the Blank Page Layout is that the content placed in a box:

● Will be replaced and sized when you change the layout for the slide

● Will survive the transition to another template in the future.

Text Text Text (Full shot)



Graphical elements

Rubrique Sujet

Texte Arial Narrow Bold Texte Arial Narrow Texte Arial Narrow Bold couleur

Texte Arial Narrow Bold


