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Introduction Example of Unstructured Data to Tensor Data Processing Education 

Naoki Yamamoto1,*, Akio Ishida2, Jun Murakami1 
 

Big data includes data such as PDFs, audios, images, and videos, which are called unstructured data, and data scientists 
need to have the skills to process those data. This research aims at education on unstructured data processing of images and 
videos. Regarding tensor data processing, we have been developing tools and learning materials that are useful for learning 
it. Furthermore, we have been conducting education using them. This time, as an applied content of the education, we 
introduce the education of image / video processing using HOSVD, which is one of the tensor decomposition, into subjects 
of our advanced course and department. Therefore, this paper describes that case. As a result, it was found that students could 
generally perform the processing by applying HOSVD. 
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1 Truncated HOSVD

2

2 2 R
library( rTensor )  # rTensor
library( imager )  # imager
# 
img load.example( ”parrots” );  plot( img )
# 
w width( img );  h height( img )
s spectrum( img )  # 
# 
A as.tensor( array( img[ , , 1, ], dim=c(w,h,s) ) )
# Truncated HOSVD
hosvdA hosvd( A, ranks=c(10,10,3) )
recA hosvdA$est@data  # 
# cimg
recimg as.cimg( recA );  plot( recimg )
# R,G,B PSNR
MAX 1.0
MSE_R fnorm(A[ , , 1 ]-recA[ , , 1 ])^2/(h*w)
PSNR_R 10*log10( MAX^2/MSE_R )
MSE_G fnorm(A[ , , 2 ]-recA[ , , 2 ])^2/(h*w)
PSNR_G 10*log10( MAX^2/MSE_G )
MSE_B fnorm(A[ , , 3 ]-recA[ , , 3 ])^2/(h*w)
PSNR_B 10*log10( MAX^2/MSE_B )

3 4 R
library(rTensor)
library(imager)
# 
X load.video( “car_data.mp4” )
play( X, loop=TRUE ) # 
# 
w width( X ); h height( X ); d depth( X )
s spectrum( X ) # 
# 
B as.tensor( array( X, dim=c(w,h,d,s) ) )
# Truncated HOSVD
hosvdB hosvd( B, ranks=c(50,30,10,3) ) 
recB hosvdB$est@data  # 
recvideo2 as.cimg( recB ) # cimg
# 
play( recvideo2, loop=TRUE )
# 
save.video( recvideo2, “rec_car_data2.mp4”, fps=30 )
# 
alpha w*h*d*s
beta w*50+h*30+d*10+s*3+50*30*10*3
c_hosvd 1 beta/alpha

3 Truncated HOSVD
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