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Abstrak  : The process control in the sludge dewatering process is to minimalize 

the water volume in the sludge. However, management of this 

process control is difficult because of its multi-variables, nonlinearity 

and long delay. In this paper, a control approach based on the 

principal component analysis (PCA) is presented. A PCA model, 

which incorporates time lagged variables is used. The control 

objective is expressed in the score space of this PCA model. A 

controller is designed in the model predictive control framework, and 

it is used to control the equivalent score space representation of the 

process. The score predictive model for the model predictive control 

algorithm is built using a partial least squares (PLS). The process 

control system with PLS was simulated on Matlab and the graphs 

showed good accuracy and stability. 
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��������������������� !!����"�#$%&��'(�)�*+��)�,-.// 0123456673889:;9<=;<>?8@A;@BCAD8=E<F6;G@=@44HIJKLLMJNONPIQRQSJTIJKLLMJNONUIPSROJ // // VWX/YZ[Z\]/̂ _̀Xa/b_c/̀XZXĉ\d\de/ZWX/cXa[Z\_dYW\f/gXZhXXd/ZWX/f[c[̂ XZXcY/\Y/YW_hd/_d/ijklmno/g[YX̀/_d/b_pc/\dfpZ/f[c[̂ XZXcYq/rc_̂ /ZWX/[g_sX/Z[gaXt/ZWXcX/\Y/[/]_ccXa[Z\_d/gXZhXXd/f[c[̂ XZXcY/gX][pYX/_b/YXsXc[a/cX[Y_dYu/vwx/ZWX/_c\e\d[a/̀[Z[/\Y/Y_/f__ct/[d̀/vyx/ZWXcX/\Y/[/d_da\dX[c\Zz/b[]Z_cq/VWpYt/hX/dXX̀/Z_/fpZ/̂_cX/f[c[̂ XZXcY/Yp]W/[Y/Z_c{pXt/ \̀bbXcXdZ\[a/YfXX̀t/YX[Y_d[a/Y\Zp[Z\_dt/Yap̀eX/]W[c[]ZXc\YZ\]t/]_d]XdZc[ZXt/ZX̂ fXc[ZpcXt/[d̀/|}~q/�d/ZW\Y/cXYX[c]Wt/_daz/ZX̂ fXc[ZpcXt/|}~t/[d̀/]_d]XdZc[ZX/[cX/[̀ X̀̀/gX][pYX/_b/ZX]Wd\][a/a\̂\Z[Z\_d/Z_/eXZ/ZWX/̀ [Z[/_b/[̀ \̀Z\_d[a/f[c[̂ XZXcYq/�z/[d[az�\de/�/\dfpZ/f[c[̂ XZXcY/[d̀/w/_pZfpZ/f[c[̂ XZXct/ZWX/YZ[Z\]/̂ _̀Xa/\Y/YW_hd/_d/ijklmn�q/rc_̂ /ijklmn�t/ZWX/̂ _YZ/\̂f_cZ[dZ/f[c[̂ XZXcY/hW\]W/W[sX/[/YZc_de/cXa[Z\_dYW\f/[cX/b_pd̀q/VWX/\̂f_cZ[dZ/f[c[̂ XZXcY/[cX/c̀z/ Y_a\̀Y/ \d/ Ypffazt/ ]_d]XdZc[ZXt/ZX̂ fXc[ZpcXt/[d̀/][�X/̀czdXYYq/�����m�n�/[d̀/�/YW_h/ZWX/fc\d]\f[a/]_̂ f_dXdZ/[d[azY\Y/cXa[ZX̀/Z_/ZWX/s[c\[d]X/_b/�/\dfpZY/s[c\[gaXY/[d̀/ZWX/�[cXZ_/bpd]Z\_d/X�fa[\d\de/y��/_b/ZWX/Z_Z[a/s[c\[d]X/cXYfX]Z\sXazq//// ijklmn��/VWX/fc_]XYY/f[c[̂ XZXcY/b_c/ZWX/fc_]XYY/]_dZc_aaXc/



���������	
����
���������������
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���������	
����
���������������
���	�	���������������� !"��# $%�&&�'$"� $���&!"��# !"%!(��)))�*+,, -./01233405567869:89;<5=>8=?@>A5:B9C38D=:=11EFGHHIJKLKMFNONPJQFGHHIJKLKRFMPOLJ ,, ,,, ,, ,,STUVWXYZ[,\]̂,_̀ab],cd,efg,b̀ ĥijkc̀l,amh,efg,̀̂lbcml̂n,STUVWXYo[,p̀ ĥijk̂h,qcĥr,ŝ l̀tl,k]̂,k̀aimim_,hakan,
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