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Employment of Cluster Analysis and Nearest

Neighbor Method in Pattern Recognition With the
Application on Groundwater Quality in the Province of
Nineveh

ABSTRACT

The main objective of pattern recognition methods is to
develop capacity in the simulation of the most special objects in a
different form, in order to classify these objects to a number of classes
or types, these classes can be images or data or any kind of standards
that need to be rated. In this research, recruitment of and the nearest
neighbor method to the decision-making process in non-parametric
pattern recognition through the use of theory in the Bayse theorem as
a decision rule of discrimination, and their application in the field of
groundwater quality in the province of Nineveh. Has given way
suggest accurate results in the process of classifying data into two
groups: the first water wells for drinking and other non-potable water,
which could study the characteristics and qualities of each group and
to identify qualities essential so it is easy to distinguish samples from
any well in the province to see the quality of groundwater for The well
under study.

Keyword: pattern recognition, nearest neighbor method, cluster
analysis, groundwater.
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SN S | s Tl | Aol sl Tl A Aa gt s
e ] Lallal) b Laaadall | &l gs) ol

code A

[LRPRN] Al Sl gl Pl @y sl

Aalaia) T.H T.S TDS | SS | PH EC | CaH | CI’ Alk. PO, | NO; SO,

1 [ &g | 184 | 1129 [ 699 | 430 [845[1450 | 32 | 35 | 12 | 003 | 54 [ 190
2 | s [ 1766 | 10164 | 4331 [ 5833 [7.82 [ 7613 | 633 | 1311 | 73 [ 0.04 | 7.8 | 4766
3 | m%A | 600 | 1834 [ 1560 [ 274 [7.72[2340 [ 205 [151.7] 8 [ 0.04 | 82 [ 500
4 | ewedd [ 376 | 1555 | 1292 | 263 [7.99 [ 1780 | 160 [ 1677 6 | 0 | 14 | 560
5 | Gaw [ 1350 | 4469 | 4251 | 218 [7.97 [ 7770 | 420 | 938 | 12 [ 025 | 22 [ 2150
6 | Amsigw | 2350 | 4524 | 4252 | 272 [ 6.98 [ 5500 | 1450 [275.5| 10 [ 029 | 27 [ 2520
7 | 00| 390 | 682 | 650 | 32 | 86 1850 | 130 [ 1476 10 | 0 | 86 | 210
8 | "L5% | 2000 | 3274 | 3000 | 274 | 65 | 3560 | 1500 [ 179.4| 80 | 038 | 05 | 2138

9 BES 500 873 843 30 7.7 | 1100 | 230 | 127.5 | 328 | 0.86 | 13.7 | 212

10 sl 481.5 | 754 742 12 73 | 1079 | 152 571 14 0.08 | 204 141

11 oA | 561.5 | 1293 | 1257.5 | 35.5 | 7.37 | 2850 | 405.5 | 159 240 | 0.046 0 446

12 s 1612 | 2024 | 1952 72 | 7.13 | 2330 | 1224 13 12 0.16 0 750

13 asm 2840 | 5708 | 5196 | 512 | 6.85 | 7300 | 710 441 30 0 14.4 | 3300

14 by 1460 | 3131 | 3120 11 6.8 | 3470 | 908 370 110 | 0.05 | 14.5 | 1700

15 2385 | 4583 | 4384 | 200 | 6.98 | 6560 | 1085 | 642 275 | 0.02 | 143 | 2037

16 J5ada 480 830 754 76 | 6.88 | 1025 | 288 31 152 | 0.03 0 375

17 sss 1150 | 1863 1709 154 | 6.89 | 3690 | 570 | 238.5| 468 | 0.04 6.2 692

18 g el 2240 | 10996 | 5350 | 5646 | 7.3 | 7450 | 925 | 511.7 | 287.5 | 0.15 | 13.89 | 2589

19 2440 | 3082 | 3021 61 7.4 | 3250 | 1730 69 255 | 2.85 | 0.16 | 1850

20 gl 286 579 500 79 | 7.66 | 538 162 4.7 300 | 0.05 | 2.25 36
21 suld 270 396 390 6 798 | 712 116 17 284 0.2 6.75 17
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Cluster Analysis of Observations:

[156]

(2.6)

Minitab(14)

.(observation)

(cluster observation)

TH; T.S;T.D.S;S.S;PH;EC; Ca.H;CIl;Alk.; POs; NO3;; SO,

Standardized Variables, Euclidean Distance, Ward Linkage

Amalgamation Steps

Step
1

O~NOULAWN

Number of Similarity
level
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16
15
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90.
89.
88.
82.
73.
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71.
70.
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level
.7379
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14 15
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9 12 67.526 2.6424 6 13 6 2
10 11 64.437 2.8937 11 17 11 3
11 10 61.970 3.0944 6 14 6 4
12 9 57.813 3.4326 1 10 1 5
13 8 54 _.503 3.7020 9 11 9 6
14 7 50.602 4.0194 2 18 2 2
15 6 50.236 4.0492 5 6 5 5
16 5 30.993 5.6149 8 19 8 3
17 4 6.303 7.6239 1 9 1 11
18 3 0.017 8.1354 5 8 5 8
19 2 -16.883 9.5105 2 5 2 10
20 1 -192.168 23.7730 1 2 1 21
Final Partition
Number of clusters: 2
Within Average Max imum
cluster distance distance
Number of sum of from from
observations squares centroid centroid
Clusterl 11 37.761 1.78676 2.91990
Cluster2 10 106.017 3.08735 4.88369
(Dendrogram)

Dendrogram with Ward Linkage and Euclidean Distance

23.77 1

15.85 1

Distance

7.92 A

T T T T T T T T T Ll T T T T T
1 7 3 4 10 9 20 21 11 16 17 2 18 5 6 13 14 15 8 12 19
Observations

(Dendrogram) : (4)
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(3.6)

Xo=[2050 3590 3426 164 7.29 4980 1500 252 30 0.06 14.2 2000]
) Jaalaill Cann (il ) el Jiag Apasbias) il 4nia (4 3

Xo=[TH T.S T.D.S SS pH EC CaH CI' Alk. PO; NO® S04

Matlab(R2008b)
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Xo 1 (3)

Tl FETWA]] dahatall jay (ahaliall Ciial)

Distance Code Classification
Al 63 lay 1483.5 1 [0}
Jase e @y | 15295 2 %)
b 1848.4 3 [0
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Al ) ga Jaa 2213.5 5 )]
s oS 3342.6 6 w,
Al 3374.9 7 Q)
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calall
Azdlaall A LY aaf Ly Galdd) X Cilacd) 4Aaia G Adlacal) Gulib! el
Al 4@ i) i ABadlaall A LYY s Gg

clear

clc

x1=[184.00 1766.0 600.00 376.00 1350.00 2350.00 390.0
2000.00 500.00 481.50 561.50 1612.00 2840.00 1460.00 2385.00
480.00 1150.00 2240.0 2440.00 286.00 270.00];

x2=[1129.00 10164.0 1834.00 1555.00 4469.00 4524.00 682.0
3274.00 873.00 754.00 1293.00 2024.00 5708.00 3131.00 4583.00
830.00 1863.00 10996.0 3082.00 579.00 396.00];

Xx3=[699.00 4331.0 1560.00 1292.00 4251.00 4252.00 650.0
3000.00 843.00 742.00 1257.50 1952.00 5196.00 3120.00 4384.00
754.00 1709.00 5350.0 3021.00 500.00 390.00];

x4=[430.00 5833.0 274.00 263.00 218.00 272.00 32.0 274 .00
30.00 12.00 35.50 72.00 512.00 11.00 200.00 76.00
154.00 5646.0 61.00 79.00 6.00];

x5=[8.45 7.8 7.72 7.99 7.97 6.98 8.6 6.50 7.70
7.30 7.37 7.13 6.85 6.80 6.98 6.88 6.89

7.3 7.40 7.66 7.98];

Xx6=[1450.00 7613.0 2340.00 1780.00 7770.00 5500.00 1850.0
3560.00 1100.00 1079.00 2850.00 2330.00 7300.00 3470.00 6560.00
1025.00 3690.00 7450.0 3250.00 538.00 712.00];

X7=[32.00 633.0 205.00 160.00 420.00 1450.00 130.0
1500.00 230.00 152.00 405.50 1224.00 710.00 908.00 1085.00
288.00 570.00 925.0 1730.00 162.00 116.00];

x8=[35.00 1311.0 151.70 167.70 938.00 275.50 147.6 179.40
127.50 571.00 159.00 13.00 441.00 370.00 642.00 31.00
238.50 511.7 69.00 4.70 17.00];

x9=[12.00 7.3 8.00 6.00 12.00 10.00 10.0 80.00
328.00 14.00 240.00 12.00 30.00 110.00 275.00 152.00
468.00 287.5 255.00 300.00 284.00];

x10=[0.03 0.0 0.04 0.00 0.25 0.29 0.0 0.38 0.86
0.08 0.05 0.16 0.00 0.05 0.02 0.03 0.04

0.2 2.85 0.05 0.20];

x11=[5.40 7.8 8.20 14.00 22.00 27.00 8.6 0.50 13.70
20.40 0.00 0.00 14.40 14.50 14.30 0.00 6.20
13.9 0.16 2.25 6.75];

x12=[190.00 476.6 500.00 560.00 2150.00 2520.00 210.0
2138.00 212.00 141.00 446.00 750.00 3300.00 1700.00 2037.00
375.00 692.00 2589.0 1850.00 36.00 17.00];

T=[2050 3590 3426 164 7.29 4980 1500 252 30 0.06 14.2 2000];

for i=1:21

w=(F(1)-x1(i))M2+(F(2)-x2(1))N2+(F(3)-x3(i))"2+(F(4)-
X4(1)))N2+(F(B)-x5(1)))"2+(F(6)-x6 (i))"2+(F(7)-x7(i))"2+(F(8)-
x8(1))"N2+(F(9)-x9(i))N2+(F(10)-x10(i))M2+(F(11)-x11(i))"2+(F(12)-
x12(i))"2;

d=sgrt(w)
end





