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Average of Cu grade

Rock type Lithology code Value of Rock type
Alluvium ALL 0.055
Diorite DIO 0.417
Granodiorite GRD 0.445
Granite GNT 0.49
Rhyolite Tuff RTF 0.501
Epidote Hornfelse EPS 0.521
Garnet Skarn GAS 0.557
Epidote Garnet Skarn EGS 0.569
Hornfelse HFS 0.66
Quartz diorite QDI 0.697
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Inputs: IP, Rs and Rock type model

Output: The best smoothing parameters

For S;=0.01:0.01:0.5

For S,=S:=0.01:0.01:0.5
For S;=S:=0.01:0.01:0.5

Run the PNN and specify the number of true

classification

Select the combination of smoothing parameters

that make higher number of true classification

End

End
End

e S piie Olge & e ke el 53 &S bl
Lo 55 e sle Ol sd 0l r;\l g 0035
o e DS sl SO s 4 5 555 00l 13 aib
e ok Sl ol Aoy Y B b gl s

.Mo:l:ﬂﬁ;ﬁ.&.’&uc;ﬁ“ﬁjé

340 aikio glaosly s/ PNN /'::'Jj-{// Silwesly . 1=1

aefllao
iipel PNN suuails o2, S (6 SIS s s o8
sk e nl gl el OF 035031 (g ¢S 5 PPN
CELE.A Sl 4 eals YOF 5 VAA OYA FAA sluws dslas
PD- , PD-3 PD-2 DD-1 555 sla by, » Golate
YO 5 6,55k lp Wesls IS dsys VO &5 ws il 5 4
s 85 s Shas L5l s Q}U'T Sl Wesls IS s s
S slle golems day > o s Obsal YL
-osls ol p‘ﬁ \.XL\ o Ji.& é.an.A J\...::b@ A.lﬁfja e
ol 13 54 e Slab s el okl J.U_,AT sl
3353 O 3l oy LS 13 Kl pss Y 55 5 diyd
Sl K g5 5 RS AP il an ol o wax
Ll S a5 ans i s)ls Jol &Y 3 b
o Y e 530 e B35l Sl gl sla el
53 ek dlbs slas Jool g 5l e o Sle sl



Yool LV_MJL@;; A AFee 5ol

Ol ol gl wld o0 cpamedl ia g5 — el s / VY

4 by hﬁ:a';:nfv.a): oAb Y e Jle Olge
35 s o 030340 el esls MY Ol 3 SVlexs|
.w\es\z)\}bjﬁ-@w@

b 03elS sl oy X 5 Slas 5555 ) o skien;
5o (Omission) G- L o5l 5 (Commission) e
JPJ LA{JJJJ}T Q}I.Mr DL g_N;JSM 45&:»«4\ ol ;.4._:‘).23
Sl bt ol a6l p AS 0 jasiie il s gl
2 Bl slaesls sl Cjw}lzﬂ)a): LL gl »
:;MJLQT laesls C)wﬂb ol ks s,
8 gseme a ) ‘_;L\al)laéébjcé\) slaesls s Laosls
L;J&;:JVA)J sl adlas 5 S e O 55 Ol slaesls
Oiwsl 5 O3S gllat op 2l oS s e OLE Y s
S Gromas Adl e pye akb 4 by MV L
s a0 byye 0sasl slaosls wily SVl aas
Fo s VE Fe Lo 4 |, PD-3 5 PD-2 DD-1 s
5 4 am g b8 Olge cpl 8 Wl 550 (235 Ao
Jya> 5 e Aol Jsd LB (o mwsys slaesls
slae (Yol ae a5 Jpd LB s Shee 5l Ol
-Jg}ﬁﬂ&mw)pég@gus%bm?p
A8 ey s sl

chie Dl Lk ganaib S bl ke
s S hawy sy sl e e LIS s sl
2 sk plis) Clau e Do L8 sVl
slaesls Sleslinal b oadew ol 55 S5 sla bdyg
e Py Ol ealial L a5 A uaSll
chis V. SS dsed Olpea LS Sz S 33>
\) PD-2 éﬁ)ﬁj J:-éjﬂ: 2 ‘}\.ld.w OJ.XM@JLc QALL.ZS\

'

[ Input a new sample ]

v

‘ Compute exponential distance of the new sample

from test samples of class I (I=1,2,...,n+1)

v

Compute the membership probability of the
new sample to class I (I=1.2.....n+1)

v

{ Save the calculated probability J

v

{ Compare the probabilities and assign the new ’

sample to the class with the highest probability
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Profile IP Rs Rock type
DD-1 0.06 0.1 0.235
PD-2 0.105 0.085 0.12
PD-3 0.12 0.135 0.13
PD-4 0.115 0.45 0.14
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PD-4 profile C1 Cc2 C3 C4 C5 C6 C7 Summation Commission

C1 48 3 0 0 0 0 0 51 0.059
c2 5 25 2 0 0 0 0 32 0.218
C3 2 2 9 0 0 0 0 13 0.307
C4 0 0 2 7 2 1 0 12 0.363
C5 0 0 0 0 5 0 0 0
C6 0 0 0 0 0 0 0 0 0
c7 0 0 0 0 0 0 1 0
Summation 55 30 13 7 7 1 1 114
Omission 0.127 0.166 0307 0 028 1 0 0.833333

DD-1 profile

)
[
=
=

Elevation {m

7.6987 7.7007 7.7027
Easting (m) x10°




T’OJLMi‘r.hD)LﬁJl’,“\Y"}:ﬂli Ol gl owdige b e ezl g5 — ade aloea/ VY
PD-2 profil
2000 e
£ 235
s
= 2267
m
3
W 22005
247 | | | | |
760320 760520 760720 769920 0120 770260
Easting (m)
PD-3 proﬂle
2350 7
6
= 2306.25
£ 5
6
= 22625 4
m
b 3
W 21875
2
21751 1
?6916 76036 76956 76076 7,699
Easting (m) x1ﬂ5
PD-4 profile .
N 6
£ 2075
5
2 ms 4
@
g 3
L 223475
2
2820
| | | | | | | | ]
1603 7694 7695 769 7697 76% 769 77 TI00 770
Easting (m) x10°

31 eslizul L, PD-4 5 PD-3 PD-2 DD-1 S35 55 sba ks Gilae (SLES) sblin 53 s s sbuniih 5 a1 S

b eVl o g a Ve e S



Vo / ;ﬁsuvk;wﬁ)ulsjl?pd@@b)jbgg‘}]blﬁ@JL})L;J;)K{

Elevation

2301

031

0 50

2o Vel a5 s Sl eslinadl b ooy
SRss el 03 ey SU a4 il SVl p-b.)ji“
S 55l slaesls 51 el L &S 4 esls 0L
- o bl el p LB e Cla.ﬂ 3l aSRs 4 IP
s (63l (slassie il 5 K g5 diles ol
(eSS sbdBan » Gl Bl Gl (sa
Fod JB I L GLS] iblie o le 428 015
T4 SRS S & (G 53 Sl 3 5e 48
Shesliad b 0l KT S plndl (shman s
rle 2 euSly il SlS gogdae sl Sledbl
e N B R T R N R R
SOGl gllae s b LS Jle gdman Jde A5

Sy dalet 0

I-M4

150(m)

PD-2 &)ﬂjwdw ebLada?uVJ&&

S e O
s sl Slast sl 4 ol Dlles plal
Slish Slles slatsn 5 J-le iy O SN
slaesls VL s e Cm ma ool Sdae Slge
Cllae el (s 4 G sk ol
Sao s S el gl Js sl pdbote] o le
5 s (bl Jole 5o ey SIS Slles gla
Bl o 1, las) bailed slass L Sledds L)
L eslizal colg Ll BLast glaesls 51 5 olile, S
slaws Ol Plas 4 (6 p L0l ol fags 55 5500
Slaa a5 Olj 03 e o skien JLAST sbailes
maib 5 S8 e Gaed (e Gk Sl SIS Slles
2 Gk Gy BLIST ablie 53 Sl e Jle s

LTl e LS s e il (Sosd 55 sla Lbs

Gl:..a

Adeli, H., Panakkat, A., 2009. A probabilistic neural network for earthquake magnitude prediction, Neural

networks, 22(7), 1018-1024.

Bishop, C.M., 2006. Pattern recognition and machine learning information: science and statistics, Springer,

p. 758.

Huang, X.D., Wang, C.Y., Fan, X.M., Zhang, J.L., Yang, C., Wang, Z.D., 2018. Oil source recognition
technology using concentration-synchronous-matrix-fluorescence spectroscopy combined with 2D
wavelet packet and probabilistic neural network, Science of The Total Environment, 616, 632-638.

Khoyee, N., Ghorbani, M., Tajbakhsh, P., 2000. Copper deposits in Iran, Geological survey and mineral

exploration of Iran. p. 421 (In Persian).



Y olad eassler Al A ¥ee sl O pl i ool (o pazmil b s — ale dlome / VE

Kusy, M., Zajdel, R., 2014. Probabilistic neural network training procedure based on Q (0)-learning
algorithm in medical data classification, Applied Intelligence, 41(3), 837-854.

Leite, E.P., Souza Filho, C.R., 2009. Probabilistic neural networks applied to mineral potential mapping for
platinum group elements in the Serra Leste region, Carajas Mineral Province, Brazil, Computers &
Geosciences, 35(3), 675-687.

Li, P., 2011. Structural damage localization using probabilistic neural networks, Mathematical and Computer
Modelling, 54(3-4), 965-969.

Mao, K.Z., Tan, K.C., Ser, W., 2000. Probabilistic neural-network structure determination for pattern
classification, IEEE Transactions on neural networks, 11(4), 1009-1016.

Murphy, K.P., 2012. Machine learning: a probabilistic perspective adaptive computation and machine
learning, MIT press, p. 1104.

Saman Kav, Consulting engineers Co., 2006. Final report of exploration geophysics by induced polarization
(IP/Rs) method in the region of Ali-Abad copper deposit, Yazd province (In Persian).

Specht, D.F., 1990. Probabilistic neural networks, Neural networks, 3(1), 109-118.

www.rockware.com/Rockworks16



