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Administrative details

• REU Program

• Homework 1 issues ?
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Histogram

• A histogram is a graphic representation of numerical data that shows 
the data distribution. When the number of observations is large, and 
the bin's size is small, the histogram will be similar to the distribution 
density chart.

• How to create a histogram?
1.Find the range of the numerical data Range = Max - Min.
2.Choose the number of bins you prefer to present.
3.Calculate the bin size: Bin size = Range/number of bins.
4.For every bin count, the total number of observations falls in the bin.
5.Present the data s a column chart, where each column represents the number 

of observations in a bin.
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Questions?



Robot Vision
3. Image Filtering
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Credits

• Some slides comes directly from:
• Yogesh S Rawat (UCF)

• Noah  Snavely (Cornell)

• Ioannis (Yannis) Gkioulekas (CMU)

• Mubarak Shah (UCF) 

• S. Seitz 

• James Tompkin

• Ulas Bagci
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Outline (next 2 weeks)

• Image as a function
• Linear algebra

• Extracting useful information from Images
• Histogram
• Noise
• Filtering (linear)
• Smoothing/Removing noise
• Convolution/Correlation
• Image Derivatives/Gradient
• Edges

• Colab Notes/ homeworks

• Read Szeliski, Chapter 3.

• Read/Program CV with Python, Chapter 1.
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From last class
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Basic Linear Algebra
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Linear Algebra basics
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Linear Algebra basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Dot Product (mathsisfun.com)

https://www.mathsisfun.com/algebra/vectors-dot-product.html


Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics

CAP4453 27



Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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Linear Algebra Basics
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MORE WILL BE INTRODUCED DURING 
THE COURSE AS IT IS NEEDED
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Question: Noise reduction
• Given a camera and a still scene, how can 

you reduce noise?

Take lots of images and average them! 

Source: S. Seitz
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Question: Noise reduction
• Given a camera and a still scene, how can 

you reduce noise?

Take lots of images and average them! 

Can we something else?
Source: S. Seitz



Thresholding !
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Question: Noise reduction
• This is not a gray scale image

Source: S. Seitz
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