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Introduction 
 
This study aims to produce a multi-output least square 
support vector regression (MLSSVR) model using 
bleaching process variables and results obtained from 
two different case studies are used to predict the 
whiteness index (WI). Figure 1 shows the flowchart 
explaining the bleaching operation, post-treatment of 
fabric samples, colour, and bursting strength 
measurements. In general, the yellowish-brown of cotton 
is visually associated with soiling or the lack of 
cleanliness and it is an attribute that must be removed. In 
order to maintain the whiteness degree of cotton fabric, 
bleaching is one of the main methods. Hydrogen 
peroxide (H2O2) is one of the commonly used bleaching 
agents and is highly effective to oxidise the colouring 
matters. After the bleaching process, the WI that 
indicates the whiteness degree of the cotton will be 
measured. The factors that affect the WI of the bleached 
cotton fabric are time duration, the temperature of the 
bleaching process, and the concentration of H2O2. In the 
MLSSVR model development, these factors are served 
as the input variables and the WI is the targeted output 
variables. Then, the accuracy of LSSVR is evaluated by 
calculating the coefficient of determination (R2), root 
mean square error (RMSE), and absolute mean error 
(MAE). After that, the obtained results were compared 
with partial least square regression (PLSR), predictive 
fuzzy model, locally weighted partial least square 
regression (LW-PLSR), and locally weighted kernel 
partial least square regression (LW-KPLSR) models.    

Results and discussion 
 
For case study 1, an LSSVR model that is called 
MLSSVR was developed using several key parameters 
of the bleaching process, and these parameters including 
H2O2 concentrations, temperature, time duration, and WI 
of cotton fabric samples are nonlinear. All results from 
these regression models and the fuzzy method for case 
study 1 are summarised in Table 1 for comparison 
purpose and the results for fuzzy method were adopted 
from [1]. Case study 2 is very similar to case study 1 
except one additional parameter which is the bursting 
strength of cotton fabric samples was included to build 
MLSSVR model. Meanwhile, all results for the regression 
models and fuzzy method for case study 2 are tabulated 
in Table 2. All developed MLSSVR, PLSR, LW-PLSR and 
LW-KPLSR models are executed using MATLAB while 
the fuzzy method is utilising a fuzzy logic designer app in 
MATLAB. The RMSE1, MAE1 and R2

1 are the results for 
the training dataset while the RMSE2, MAE2 and R2

2 are 
for the testing dataset. As shown in Tables 1 and 2, 
notice that MLSSVR model provided the best results. 
Besides, for testing data set, the fuzzy method performed 
better than PLSR, LWPLSR, and LW-KPLSR in case 
study 1. This result can be seen from the RMSE2 and 
MAE2 for the fuzzy method are lower and its R2

2 values 
are higher in Table 1. However, in Table 2, the fuzzy 
method performed poorer than PLSR, LW-PLSR, and LW
-KPLSR. These regression models work better than the 
fuzzy method since the fuzzy logic designer app in 
MATLAB can only correlate the query that is within the 
given training data range.  

Figure 1: Flowchart explaining the bleaching operations, post-treatment of fabric samples, color, and bursting strength 
measurements 
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Moreover, LW-PLSR and LW-KPLSR demonstrated 
better results than the fuzzy method and PLSR. This 
result may be due to the presence of locally weighted 
algorithm in both LW-PLSR and LW-KPLSR which 
improves their predictive performance for the training 
data. In addition, the overall results show that the fuzzy 
method worked badly compared to MLSSVR. These 
results may be due to the helps of the Leave-one-out 
model in the MLSSVR to determine the optimal tuning 
parameters and the RBF kernel function that helps to 
map the original data into a high dimensional space for 
better prediction of the nonlinear data. Hence, it can 
conclude that MLSSVR is an effective method to predict 
the WI using the bleaching process parameters.  

Conclusions 
 
Based on these two case studies, the results show that 
MLSSVR model is a potential predictive model for the 
bleaching process in the textile domain. The detailed 
study can be found in Yeo and Lau [2]. For future study, 
an integration of a locally weighted algorithm in the 
MLSSVR model could be expected to enhance its 
predictive outcomes.  

References 
 
1. Haque, Abu Naser Md Ahsanul, Shamima Akter 

Smriti, Manwar Hussain, Nawshin Farzana, 
Fahmida Siddiqa, and Md Azharul Islam. 
"Prediction of whiteness index of cotton using 
bleaching process variables by fuzzy inference 
system." Fashion and Textiles 5, no. 1 (2018): 1-
13. https://doi.org/ 10.1186%2Fs40691-017-0118-
9.  

2. Yeo, Wan Sieng, and Woei Jye Lau. "Predicting 
the whiteness index of cotton fabric with a least 
squares model." Cellulose (2021), 28(13): 8841-
8854. https://doi.org/10.1007/s10570-021-04096-y  

 
Reported and edited by: 

Keven Ting Howe Liang, Auditor of IMM student 
club committee, Curtin University Malaysia 
 

Ir. Dr Christine Yeo Wan Sieng, IMM student 
club co-advisor, Curtin University Malaysia  
Email: christineyeo@curtin.edu.my 
(*corresponding author) 

Table 1: Comparison of the results obtained from different models for case study  

Table 2: Comparison of the results obtained from different models for case study  
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