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Fig. 1. Primary grinding circuit process flowsheet
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Table 1. Statistical description of the dataset

=

3 lastiwl 51 8l Ceileo

\.\>‘9

\/$9F VV/ASA VVIAG - AA~ - 2 ©3953 )b Casbs,
YY/VAY VY- JAYY VOO/YAY NNARY) t/h adgl b o
VY/FAS AN F VEY/Y - AR t Lol U318 5L 03
Y/+AD FEIANO PN+ AN - 2 G955 5k delz sy
VYIVEA NTARA; VY- VV/AY m*/hr (JON PV RN [
VA/AVF ADIBY - V1 0/0 RARE m*/hr Ll 5 s> o a0
YV Y Vo) YETE- V- /FAA kwhr/ton S gl
VYOANA VE - VIEAA 1VaA VYYO kw L] 25l

oyl U los 13 & (g, s gian smias (SlBaSids Canl 005 o3lit
St ol aSdh de gosroys ol 48 )5 Sy elad sl mlg
saY S Lolen gpin sloaSis £yl oled b @b claasis
o5 @b (S &Y ) Jlal ply Ll Ghg) ol )3 s Sl
wl 43 GBigel logas PASY-] canl (b ol (255 &Y 5 g
&5 5 630k odes yobas Jol (i 9 oo S (jiS 93 & (e
2l sl el csanades sla by, jl ealatwl b &S cusl oyl e
2939800 e $39y9 oMbl oslinal b (lagpsse o 5S10) b
g S aY o slagjy col O)lai b g ) 60L& ped i
O (b (y9m )55 9 ced GRS (sl sby Sl odlital b (295 (s
gy Il S 4 g sl b (eled 4l Sle (195 Lo o0
P e s Bogp S pe byl pl il oad Jate (63959
Moy s XX X000 X0] (93935 o o dlold ) (b (S 095
Wl sy sl S5

D9 o duwlo

») O Hgody &Sl sW:[le,sz,...

5= 3 -m)

Do Al Mg e Ao sl Bgy 4 She (95 (29
2) Oygots & Sl (ugS @l johte (nl lp JWI @b (g Sotes

9]

f(3,)= Exp(-15)) ©

abasly Y cla g5 coles )l colb copo A )y oyl )

oy

Cu 3 id 2 kol adlge 5> it 1 3T qw)p dslone jlatedy
odlaul 4l 93 Jole Jb polie oy3,9] Cowmday (gl uibly oy
s ) Lol S ) st ey o oolial Lol 4lyn 595 o0
B osd dnule (glapy Alusgay od Skl ooy yle oy
degasne gl Lol sladdlge Llod g 450 55 i dslre (W)
2ol eyl cogyS eejl 5l ealiiwl b addllas oyl 55 o ol (slaodly
gty (Lol sloadlse Lo 5 o0 (b9, pelel p (IS dall) ol
S 3980 Gl mphe Glapite | slasgerme 5 (295 O bLY)
ol ¥ dolee g0

f:R)+P1X1+...+R1Xn ™)

gty IS ysboay o At glo el P(I=0,..., ) ] o &8
roin sy X=(1=0, .., n) 5 wlond dubre Slayye JBlas
Cold) @i b o3yl jobdy Jg chian (b o s (pl 42 5] disn
e o2 e ySy OYaleo 3 eg pl bl odd oolatwl iy
ol Cnimaee Canydb (Lol & oxie Kl oo Jitune (sloyite o
OSB355 dags Sl LIS IP (o5 (S et 298 b dgd it
26 slodde jl (Je sl (999)5 laite (o oz laiS )l
Db daJao pl g o 00liinl coinn o ladSd il oS
J okl b (g5 (sloodly e (sl 1) (93959 sboodls I (a5t
DY) i o plosl oy55 slaosls ges 50!
4 o ol blse Joas olad aly sloasis Sl adlllae oyl 5
ol sl )5 5k 5 Soml (b ooy Jed 51 Ll oy sloases



L £29)9 Lgtm);'.o‘)li O Jhlixe bLsyl s ol a5 Aliwd x.f))';, Bllae
S amd o ol |y (ol adlge (sl (59 e ple ¥ g ol )08
|y Lol dilge dpnlons 15 0 3 5lkul DA jim iy yB (e Capo
hlizeo (gl yialyl o (Siunod oy o Lo ¥ Jgd 53 08 (0 ol
Cogby 3> 4 39 so 0anliie a8 jghailans .l b &l Lol (38l
b1y (ot oy g LD puditine Cond b oyl plos b (63959 )b

Dyl (r=+/V8) Lol J315 5L )59

i olie

AT e ()

sl sl adlys
ol addgo ¥ (gl Scree jlogei :¥ i
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Fig. 4. Predicted SAG mill power by radial artificial neural network without using principal component
vs actual measurement, a) in the training process, and b) testing process
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Table 3. Data correlation matrix
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