
 

 

 Chapter 4. Simulating an Impressionist Painting 
Glen Bull, Jo Watts, and Alexis Kellam 

The image on the left is a photograph of a window box with flowers. The image on the right is an 
impressionist painting of the flowerbox created through a technique known as pointillism. This method 
creates a painting by placing tiny dots on the canvas to create an impression of the original painting. 

 

   

In the previous module, dots were placed across the stage to create a polka dot background. The same 
method can be used to create an impressionist painting.  
 
Topic 4.1 Using a Sprite as a Canvas 

A photograph is imported into Snap!, where it becomes the costume of a sprite that serves as the 
canvas for the painting. This is the first module in which more than one sprite is used. One sprite will 
be used as the canvas for the painting. A second sprite will be used as a paint brush to create the 
painting on the canvas. 
 
Begin by adding a new turtle sprite that will become the canvas. 
 

  

Once the second sprite is created, change its name to Canvas.  
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Once this is accomplished, two sprites will exist – the original sprite named “Sprite” and a second sprite 
named “Canvas.” 

 

  
 
Select the Costumes tab of the Canvas sprite and import a photograph by dragging it into the space 
below the Costumes tab.  
 

  
 
The photograph will become the new costume worn by the Canvas sprite. Drag the Canvas sprite to 
the center of the stage.  
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Once the Canvas sprite is centered on the stage, uncheck the “draggable” option so that the Canvas 
sprite cannot be moved from this position by accident. 
 

  
 
Exploration 4.1 Using a Sprite as a Canvas 

Select an existing photograph (or take a new photograph) and import it to use as the costume for 
the Canvas sprite. This photograph will be used as the basis for an impressionist painting.  

 
Topic 4.2 Using a Sprite as a Paint Brush 

The original sprite (by default named “Sprite”) will be used as a paint brush. Rename the original 
sprite, using “Paint Brush” as its new name. When this step is completed, two sprites will be visible 
in the sprite corral beneath the stage: one named “Paint Brush” and a second named “Canvas.”   
 

  
 
The Canvas sprite may cover up the Paint Brush sprite on the stage. If that is the case, the Paint 
Brush sprite will not be visible. If the Paint Brush sprite is not visible, use the Go to Front Layer 
code block to bring the Paint Brush sprite to the front layer so that it is visible. (Note: The Paint 
Brush sprite must be selected in the Sprite Corral when this command is executed.) 
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When the Paint Brush sprite is in the front layer, the Hue at Myself reporter block can be used to 
identify the color of the canvas beneath the Paint Brush sprite.  
 

  
 
The Hue at Myself reporter block can be combined with the Set Pen Hue block to change the 
color of the Paint Brush sprite to the color beneath the Paint Brush sprite.  
 

  
 
This method can be extended to include saturation and brightness as well as the hue.  
 

  
 
This will ensure that the Paint Brush sprite reflects the exact shade and color of the canvas beneath it. 
Once this code has been verified and tested, it can be encapsulated in the form of a custom code 
block, Reflect Color. 
 

  
 
The Reflect Color custom code block causes the Paint Brush sprite to reflect the color of the 
canvas beneath it.  
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Computing Concepts 

In the example above, a custom code block named Reflect Color replaced a longer sequence 
of instructions. Replacing an entire sequence of instructions with a named procedure yields 
several benefits. First, it makes the top level of the program more concise and easier to read. 
Second, if meaningful names are used, it makes the program easier to understand. 

                 
Exploration 4.2 Using a Sprite as a Paint Brush 

Create a Reflect Color custom block that causes the Paint Brush sprite to reflect the color of 
the underlying Canvas sprite. Drag the Paint Brush sprite around the Canvas and observe the 
changes in its color when the Reflect Color code block is executed. 

 
Topic 4.3 Painting the Canvas 

After the Paint Brush and Canvas sprites have been created, the Reflect Color block can be 
combined with the Random Position custom block to move the paint brush to a random position 
on the stage, reflecting the color beneath the paint brush at the new position. The Paint Brush sprite is 
then used to place a dot at that position.  

 
The Go to Front Layer block is involved prior to initiation of the Repeat block to ensure that the 
Paint Brush sprite is in the top layer (in front of the Canvas sprite) when the process is begun.  
   

  
 
Once the code is created and tested, it can be used to create a custom Paint Canvas block. The 
Paint Canvas block can be repeated as many times as desired to create the desired impression of 
the underlying photograph.  
 
Computing Concepts 

In this section, the main Paint Canvas procedure calls the Go to Random Position, 

Reflect Color and Dot code blocks to paint the canvas. Through this process, a series of 
relatively straightforward procedures are used as building blocks to create more complex 
procedures. Testing each building block before it is used in another procedure makes the 
debugging process more efficient.  

 
Exploration 4.3 Painting the Canvas 

Create a Paint Canvas custom block that causes the Paint Brush sprite to create a pointillist 

painting. Explore the effect of invoking the Paint Canvas block with different dot sizes. 
 

Topic 4.4 Further Explorations in Simulation of Impressionist Paintings 
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The Paint Canvas block created with the Dot block is just a starting point for exploration of 
impressionist effects. Just as the Dot block was replaced with the Line block in the previous module 
to create a confetti background, the Dot block can be replaced with the Line block in Paint 
Canvas to create a different effect.  
 
Other possibilities include substitution of a starburst in place of a line or a dot. These substitutions 
can be used to create effects such as the impression of looking at the photograph through frosted 
glass. Explore the range of effects that can be achieved through different combinations and 
extensions. 
 
Exploration 4.4 Simulation of Impressionist Paintings 

Use a photograph to create a simulated impressionist painting based on more complex shapes 
that go beyond lines or dots. 

 
Topic 4.5 Color Profiles 

Data visualization is one of the most important capabilities of a computer system. Prior to the advent 
of computers, data visualization was of necessity undertaken by hand. The value of data visualization 
was demonstrated in the mid-nineteenth century when a British physician named John Snow was able 
to determine the cause of an outbreak of cholera by plotting the location of cases on a map. Snow 
found that the cases clustered around the Broad Street well. Snow ended the epidemic by removing 
the pump handle to prevent residents from drinking the contaminated water.  
 

 
It took Snow many weeks to collect, analyze, and map the data. Today a computer can perform 
similar tasks in moments. For example, a computer can create a color profile of a photograph or 
painting in seconds. A color profile makes it possible to visualize the proportion of colors used by the 
artist. 
 



 

67 

 

The method for accomplishing this is an extension of the technique used to simulate an impressionist 
painting. This method involves sampling the color beneath the turtle. If a record of the color samples 
is acquired, a color profile can be created.  
 
The default color system in Snap! has a range of hues that are numbered 1 through 100. A list with 
100 items can be created and initialized by placing a 0 in each cell using a loop. 
 

  
 
Once this procedure is created and verified to work properly, it can be saved as a custom block, 
Color Sample Setup. 
 

  
 
The procedure to sample the colors, Sample Color, is an adapted version of the previously created 
custom code block, Reflect Color. However, rather than placing a dot reflecting the underlying 
color at each randomly chosen location, this procedure keeps a record of the sampled colors. 

 

  
 
The Sample Color block is used by the Collect Paint Samples block, which collects many 
samples. In this example, a thousand samples were taken to create a color profile. 
 

  
 

Once the color samples have been collected, the color profile can be graphed by drawing a line 
corresponding to each color that reflects the number of samples that were acquired for that color. 
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This procedure can be saved as a custom block, Graph Color Profile, once it has been verified to 
work. 
 

  
 

The three procedures can then be run to collect colors samples and graph them. 
 

  
 
 
The image of an autumn pond below clearly reflects the fall colors that appear in the color profile. 
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In contrast the color profile for Van Gogh’s painting Starry Night reflects the blue shades that 
predominate this image.  

 

 
 
Once the color profile for an image has been identified, this analysis can be used to create a 
comparable color palette for a similar work of art. 
 
Computing Concepts 

Acquiring, analyzing, and visualizing data is one of the more important uses of a computer. This 
makes it possible to gain insights that would be difficult or impossible to undertake without a 
computer. Visualization tools can be created to communicate understanding and knowledge 
gained from this analysis.   

 
Exploration 4.5 Color Profiles 

Create color profiles for two different images. Then use one of the color profiles to construct a 
color palette that is used to create a work of art with a similar color profile. 
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Appendix A 

Code Blocks Introduced 

 

A. Looks Palette 
 
Go to Front Layer 
 

The Go to Front Layer block moves the currently selected sprite to the front layer of the stage. 
 

 
 

B. Sensing Palette 
 
Hue at Myself 
 

The Hue at Myself reports the color beneath the currently selected sprite.  
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Appendix B 
New APCS Principles 

Topic 4.3 Painting the Canvas 

CS Principle CRD-2.A The Purpose of Innovation 

The purpose of computing innovations is to solve problems and pursue interest through creative 
expression. An understanding of the purpose of a computing innovation provides developers with 
an improved ability to develop that innovation. 

CS Principle DAT-2.A Data Processing 

Information is the collection of facts and patterns extracted from data.  Data provides opportunity for 
identifying trends and making connections. Digitally processed data may show correlation between 
variables.   

CS Principle DAT-2.D Data Extraction 

Programs can be used to process data to acquire information. Some processes can be used to 
extract or modify information from a data set, such as by transforming every element of a data set, 
combining data, filtering data, or creating visualizations of data. 

CS Principle AAP-4.A Algorithmic Efficiency 

Efficiency is an estimation of the amount of computational resources used by an algorithm. An 
algorithm’s efficiency can be measured by determining the number of times a statement or 
procedure executes before the desired result is achieved. Different correct algorithms can have 
different efficiencies. 

CS Principle CRD-2.E Program Testing 

A development process can be intentional or exploratory in nature.  A development process that is 
iterative requires refinement and revision based on feedback, testing, and reflection throughout the 
process.  A development process that is incremental is one that breaks the problem into smaller 
pieces and masks sure each piece works before adding it to the whole. 

Application  

In this module, a set task is creating Pointillist artwork from a photograph. In this task, the 
photograph contains all the data needed. Through an incremental development process, tools to 
extract and manipulate that data can be created. After determining the efficiency of the program, it 
may be necessary to use exploratory development to determine how efficiency can be increased.  
This may involve increasing or decreasing either the number of dots places on the canvas or the 
size of the dots. 
 

Topic 4.5 Color Profiles 

CS Principle CRD-2.D Extract information from data using a program 

 Programs can be used to process data to acquire information.  

 Tables, diagrams, text, and other visual tools can be used to communicate insight and 
knowledge gained from data. DAT-2.D.3 Search tools are useful for efficiently finding 
information.  

 Data filtering systems are important tools for finding information and recognizing patterns in 
data. 

 Programs such as spreadsheets help efficiently organize and find trends in information. 
Some processes that can be used to extract or modify information from data include the 
following:  
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 transforming every element of a data set, such as doubling every element in a list, or 
adding a parent’s email to every student record  

 filtering a data set, such as keeping only the positive numbers from a list, or keeping only 
students who signed up for band from a record of all the students  

 combining or comparing data in some way, such as adding up a list of numbers, or 
finding the student who has the highest GPA  

 visualizing a data set through a chart, graph, or other visual representation  
 


