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Image Manipulation Using Mathematica

	Wolfram Alpha’s programming language can be used for various purposes, including changing and creating images that can later be exported to your file system. This is possible largely through the use of vectors, matrices and arrays to represent the different aspects of the image. For example, given the image below, the dimensions can be given as a vector.

[image: Macintosh HD:Users:jessicamurdock:Desktop:Screen Shot 2016-03-31 at 8.40.18 AM.png]

A matrix or a multidimensional array can also be used to represent the colors of each individual pixel in this image:
[image: Macintosh HD:Users:jessicamurdock:Desktop:Screen Shot 2016-03-31 at 8.58.11 AM.png]
In the first set of matrices above, the rows of each matrix correspond to pixels 15 through 20 from the left edge of the image, and the columns correspond to pixels 10 through 12 from the bottom edge of the image. The last matrix represents the highest value possible for each color channel (Red, Green, and Blue) in each pixel: 255. The other three matrices represent the actual values of each color channel for each pixel. The pixel 15 pixels from the left and 10 pixels from the bottom, for example, has a value of 211 for red coloring, 199, for green, and 179 for blue. 
	In the second set of matrices, the last column of each matrix show the maximum value possible in each entry, while the other columns represent RGB values. The first matrix shows the values of pixels 10 through 12 from the bottom and 15 pixels from the left, the second shows pixels 10 through 12 from the bottom and 16 pixels from the left, and so on. These two sets of matrices are different ways of representing the colors of each specified pixel in the image.
	Mathematica can take this representation further by separating an image according to color channels. In the example below, only red is pulled out of the image.
[image: Macintosh HD:Users:jessicamurdock:Desktop:Screen Shot 2016-04-01 at 4.05.43 PM.png]
However, if a digital RGB image like this one needed to be printed, it would need to be converted to CMYK colors, as printers don’t use red, blue, and green ink:
[image: Macintosh HD:Users:jessicamurdock:Desktop:Screen Shot 2016-04-01 at 4.18.23 PM.png]
The new image looks almost exactly the same, but can be separated into cyan, magenta, yellow, and black values for a printer to read.
[image: Macintosh HD:Users:jessicamurdock:Desktop:Screen Shot 2016-04-01 at 4.24.22 PM.png]










Works Cited
"Color Processing." —Wolfram Language Documentation. N.p., n.d. Web. 31 Mar. 2016. <http://reference.wolfram.com/language/guide/ColorProcessing.html>.
"ColorConvert." —Wolfram Language Documentation. N.p., n.d. Web. 29 Mar. 2016.
"ColorSeparate." —Wolfram Language Documentation. N.p., n.d. Web. 30 Mar. 2016.
"EasyBib: The Free Automatic Bibliography Composer." EasyBib. N.p., n.d. Web. 30 Mar. 2016. <http://www.easybib.com/>.
"Image Processing." —Wolfram Language Documentation. N.p., n.d. Web. 30 Mar. 2016. <https://reference.wolfram.com/language/tutorial/ImageProcessing.html>.
"Image Representation." —Wolfram Language Documentation. N.p., n.d. Web. 31 Mar. 2016. <https://reference.wolfram.com/language/guide/ImageRepresentation.html>.
"ImageData." —Wolfram Language Documentation. N.p., n.d. Web. 31 Mar. 2016. <https://reference.wolfram.com/language/ref/ImageData.html>.
"ImageLines." —Wolfram Language Documentation. N.p., n.d. Web. 31 Mar. 2016. <https://reference.wolfram.com/language/ref/ImageLines.html>.
"MatrixPlot." —Wolfram Language Documentation. N.p., n.d. Web. 31 Mar. 2016. <https://reference.wolfram.com/language/ref/MatrixPlot.html>.
"RGBColor." —Wolfram Language Documentation. N.p., n.d. Web. 29 Mar. 2016.
Wolfram, Stephen. An Elementary Introduction to the Wolfram Language. N.p.: n.p., n.d. Preface: Elementary Introduction to the Wolfram Language. Web. 30 Mar. 2016. <http://www.wolfram.com/language/elementary-introduction/preface.html>.
[bookmark: _GoBack]
image1.png
In35]:= i = Currentimage[]

Out[35]=

In36):= ImageDimensions[i]

out[36)= {320, 240}




image2.png
In371:= ImageColorSpaceli]

out[37]= RGB

Inf41:= MatrixForm /@ ImageData[ImageTakeli, {15, 20}, {10, 12} ], "Byte", Interleaving - False]

224 234 228 207 211 210 189 195 188 255 255 255
226 230 222 211 217 214 187 191 183 255 255 255
0“‘[‘”12{ 219 221 222 || 209 211 214 184 184 186 |’| 255 255 255 }
216 222 219 200 204 198 177 184 183 255 255 255

211 229 233 199 210 212 179 192 191 255 255 255
222 225 221 206 208 199 ] 187 195 187 255 255 255

Inf42):= MatrixForm /@ ImageData[ImageTakel[i, {15, 20}, {10, 12} ], "Byte"]

211 199 179 255 224 207 189 255 226 211 187 255 219 209 184 255
Out[42]= { 229 210 192 255 | | 234 211 195 255 |,| 230 217 191 255 | | 221 211 184 255
233 212 191 255 228 210 188 255 222 214 183 255 222 214 186 255

216 200 177 255 222 206 187 255
222 204 184 255 | | 225 208 195 255 }
219 198 183 255 221 199 187 255
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in21]:= ColorConvert s CMYKColor]

outj21]=





image5.png
In[25:= ColorSeparate

]

Out[25]= {
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