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This is why we start the 
quarter with Karel!



Ask your neighbors: How did you see the algorithm?







Image courtesy of Nick Parlante
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from simpleimage import SimpleImage
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image = SimpleImage(filename)
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image.show()
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for item in collection:

# Do something with item



image = SimpleImage(‘flower.jpg’)

for pixel in image:

# Do something with pixel
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●
○ pixel.x pixel.y
○ pixel.red pixel.green pixel.blue

■

●
○ image.width
○ image.height
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How would you write an if statement that only selects 
pixels in the upper right quadrant of an image?
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How would you write an if statement that only selects 
pixels in the upper right quadrant of an image?

if (pixel.x >= image.width // 2 and
       pixel.y < image.height // 2):
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We’ve only manipulated color!







Redscreen
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    for pixel in image:
       

Loop over all pixels in the image
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    for pixel in image:
        average = (pixel.red + pixel.green + pixel.blue) // 3
      

Average the RGB values for the pixel
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    for pixel in image:
        average = (pixel.red + pixel.green + pixel.blue) // 3
        if pixel.red >= average * 1.6:
          

Filter for pixels whose red value is above the average times 
some “hurdle factor” (i.e. find “red-enough” pixels!)



●

    for pixel in image:
        average = (pixel.red + pixel.green + pixel.blue) // 3
        if pixel.red >= average * 1.6:
            # the key line:
            pixel_back = back.get_pixel(pixel.x, pixel.y)

Get the corresponding pixel from the “background” image



●

    for pixel in image:
        average = (pixel.red + pixel.green + pixel.blue) // 3
        if pixel.red >= average * 1.6:
            # the key line:
            pixel_back = back.get_pixel(pixel.x, pixel.y)
            pixel.red = pixel_back.red
            pixel.green = pixel_back.green
            pixel.blue = pixel_back.blue

Set the RGB values accordingly to “replace” the pixel!





Readability!
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mirror()



mirror()

What if we care about the pixels’ x,y coordinates?



for i in range(end_index_1):
for j in range(end_index_2):

# Do something



for i in range(end_index_1):
for j in range(end_index_2):

# Do something

Repeats i * j times!



image = SimpleImage(filename)
for y in range(image.height):

for x in range(image.width):
# Do something with pixel at x,y



image = SimpleImage(filename)
for y in range(image.height):

for x in range(image.width):
# Do something with pixel at x,y

Iterates over all pixels and gives us access to x and y



image = SimpleImage(filename)
for y in range(image.height):

for x in range(image.width):
# Do something with pixel at x,y

Iterate over the rows



image = SimpleImage(filename)
for y in range(image.height):

for x in range(image.width):
# Do something with pixel at x,y

Iterate over the columns



image = SimpleImage(filename)
for y in range(image.height):

for x in range(image.width):
pixel = image.get_pixel(x, y)
# Do something with pixel

Gets the pixel at x,y



x (width)y (height)



mirror()



def darker(filename):
   img = SimpleImage(filename)
   for y in range(img.height):
      for x in range(img.width):
         px = img.get_pixel(x, y)
         px.red = px.red // 2
         px.green = px.green // 2
         px.blue = px.blue //  2
   return img

def darker(filename):
   img = SimpleImage(filename)
   for px in img:
      px.red = px.red // 2
      px.green = px.green // 2
      px.blue = px.blue // 2
   return img



def darker(filename):
   img = SimpleImage(filename)
   for y in range(img.height):
      for x in range(img.width):
         px = img.get_pixel(x, y)
         px.red = px.red // 2
         px.green = px.green // 2
         px.blue = px.blue //  2
   return img

def darker(filename):
   img = SimpleImage(filename)
   for px in img:
      px.red = px.red // 2
      px.green = px.green // 2
      px.blue = px.blue // 2
   return img

Nothing!



def darker(filename):
   img = SimpleImage(filename)
   for y in range(img.height):
      for x in range(img.width):
         px = img.get_pixel(x, y)
         px.red = px.red // 2
         px.green = px.green // 2
         px.blue = px.blue //  2
   return img

def darker(filename):
   img = SimpleImage(filename)
   for px in img:
      px.red = px.red // 2
      px.green = px.green // 2
      px.blue = px.blue // 2
   return img

For darker(), we prefer this code.



def darker(filename):
   img = SimpleImage(filename)
   for y in range(img.height):
      for x in range(img.width):
         px = img.get_pixel(x, y)
         px.red = px.red // 2
         px.green = px.green // 2
         px.blue = px.blue //  2
   return img

def darker(filename):
   img = SimpleImage(filename)
   for px in img:
      px.red = px.red // 2
      px.green = px.green // 2
      px.blue = px.blue // 2
   return img

We only want to use nested for loops if we care about x and y



shrink()



flip_horizontal()
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○ image.get_pixel(x, y)
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x1 = 3
x2 = 4
temp = x1
x1 = x2
x2 = temp
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● SimpleImage.blank(new_width, new_height)

○
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● SimpleImage.blank(new_width, new_height)
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