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library(keras)
options( 1000)
options( 3)
options( 999)

par( c(.001,.001,.001,.001), c(.001,.001,.001,.001), c(.001,.001, .00
1,.001))

mnist<-keras::dataset mnist()
tri<-train_images<-mnist$train$x
train_labels<-mnist$traingy
tei<-test _images<-mnist$test$x
test labels<-mnist$test$y

Image as matrix
tei[1,,]

#H (,1] [,2] [,3] [,4] [,5] [.6] [,7] [,8] [,9] [,1e] [,11] [,12] [,13]
[,14] [,15] [,16] [,17] [,18] [,19] [,20] [,21] [,22] [,23] [,24] [,25] [,26]
[,27] [,28]

## [1,] 0 0 % %) 0 0 %) 0 (%] 0 %) 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

# [2,] 0 0 % %) 0 0 0 0 %] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

##  [3,] 0 0 % %) 0 0 0 0 %] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

## [4,] 0 0 % %) 0 0 0 0 %] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

## [5,] 0 0 % %) 0 0 0 0 %] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

## [6,] 0 0 0 %) 0 %) 0 0 %] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

# [7,] 0 0 % %) 0 %) %) 0 (%] 0 %) 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

0 0

## [8,] 0 0 % %) 0 0 84 185 159 151 60 36 0

0 0 0 0 0 0 0 0 0 0 0 0 0
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254 52 0 0 0 0
0 0

##[26,] © © © o o
219 40 0 0 0 0
0 0

##[27,] © © © o o
18 0 0 0 0 0
0 0

##[28,] © © © o o
0 0 0 0 0 0
0 0

plot(as.raster(tei[1,,], 255))

test labels[1]
# [1] 7
anim = tei[1,,]/255

plot(as.raster(anim, 1))
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tsvd = svd(anim)

plot(tsvd$d, "b", "singular value #", "singular value",
"singular values from svd decomposition of image matrix",
.95)



singular values from svd decomposition of image matrix
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s <- 8 # use approx from first 8
U <- tsvd$u[,1:s]

Sig <- diag(tsvd$d[1l:s])

V <- tsvd$v[,1:s]

check <- U %*% Sig %*% t(V)

plot(check, anim, "approximation", "true image values",
paste("svd approx based on", s, "singular values"), 1)
abline(o, 1, "red")



svd approx based on 8 singular values
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check2 <- check

check2[check2 < 0] <- ©
check2[check2 > 1] <- 1

plot(as.raster(check2, 1))



check3 <- check

check3[check3 < 0] <- ©
check3[check3 < 0.25] <- ©
check3[check3 > 1] <- 1
check3[check3 > 0.75] <- 1

plot(as.raster(check3, 1))



check4 <- check

check4[checkd4 < 0] <- ©
check4[check4 < 0.5] <- ©
check4[checkd4 > 1] <- 1
check4[check4 > 0.5] <- 1

plot(as.raster(check4,

1))






