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MANUIN o

AT in lnansssu
(Standard Deviational Ellipse)

gashgwunsamng

nﬁiﬂ?ﬁW?ﬂ mean centre (x’, y’)

X' = xex
¥ = vy
n1$u1ﬁnquﬁugu
tan 8 = ( x’2 - y'2) + /(_x'2 = y'2)2 ¢ 4 x'y’)2
2 x!y)
NISUIAINYII VDN SANLNY
Ok = J{ x’2)cos?8 - 2( x’y’) sin® cosd + ( ¥’2)sin2e
n
Cﬂ = J x'2)sin?@ - 2( x’y’) sind cos + ( ¥'2)cos?20

n






410 v$ = "X"
420 GOSUB 1060

430 N1 = NX + 1
440 N2 = NY
450 v$ = "'y”

460 GOSUB 1040

470 IF W$ = "N" GOTO 520
480 N1 = NY + 1

490 N2 = N

500 V$ = "WEIGHT"

510 GOSUB 1060

520 XM
530 YM
540 W = 0

550 FOR I = 1 TO NX

H u M

0
0

1 u

560 XM = XM + X(I) * X(I+NY)
S70 YM = YM + X(I+NX) * X(I+NY)
580 W = W + X(I+NY)

590 NEXT 1

600 XM = XM/W

610 YM = YM/W

620 XX = 0O

630 YY = O

640 XY = 0O

650 FOR I = 1 TO NX
660 X(I) = X(I) - XM
670 X(I+NX) = X(I+NX) - YM

680 XX = XX+X(I)72%X(I+NY)

690 YY = YY + X(I+NX)"2 * X(I+NY)

700 XY = XY + X(I) * X(I+NX) * X(I+NY)
710 NEXT I

720 T = ATNC(XX = YY + SQR((XX - YY)"2 + 4 % XY"2)) / (2%XY))
730 IF T<O THEN T=T+1.57079633#

740 3T = SIN(T)

750 CY Cos(T)

760 8X 3QR((XX X CT™2 — 2 % XY % 37 % CT + YY X% ST72)/4W)
770 3Y SQR((XX * ST™2 + 2 % Xy % ST X CT + YY * CT™2)/W)
780 PRINT

790 PRINT "=——mmmmmmm o N

800 PRINT "STANDARD DEVIATIONAL ELLIPSE"

810 PRINT M= i

820 IF W$ = "N" GOTO 850

330 PRINT

840 PRINT"POINTS ARE WEIGHTED"

850 PRINT

360 PRINT"Coordinates of centre:"

870 PRINT"X = ":XM

880 PRINT"Y = ":¥M

820 PRINT

700 PRINT"Angle of rotation of Y axis = "3 T % 57.2957795%;

oo

1



910

920

930

940

950

960

970

980

990

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210

PRINT" degrees"

PRINT"(clockwise from original Y axis)"
PRINT

PRINT"Standard deviation along new X axis
PRINT"Standard deviation along new Y axis
PRINT

PRINT"Do you want to check / correct ";V$;
INPUT" values (Y/N)":Q%

IF Q% = "N" GOTO 1210

IF @% <> "Y" GOTO 1080

K =0

PRINT"Press RETURN if value is correct”;
PRINT"” - otherwise type correct value"
FOR I = N1 TO N2

K=K+ 1

PRINT K;" ":%(I):

INPUT A%

IF A$ <> "" X(1) = vAL(A$)

NEXT I

RETURN

PRINT"Length of X axis = ";2%SX
PRINT"Length of Y axis = ";2%SY
PRINT

PRINT"Area of ellipse = ":3.14159265#XSX*SYX4
R = SX/sY

IF R< 1 THEN R = 1/R

PRINT

PRINT"Ratio of long axis to short axis = ":R
STOP

REM — DATA CHECKING ROUTINE

PRINT



STANDARD DEVIATIONAL ELLIPSE

Now type in X coordinates (Eastiﬁgs);
(Mistakes can be corrected later)

Point 1 2
Point 2 o
Point 3 8.5
Point 4 19
Point & 25
Point & 9
Point 7 12
Point 8 22
RGNt 9 8
Point 10 1

Now type in Y coordinates (Northings)=:
(Mistakes can be corrected later). . .

Point 1 &

Point 2 5

Point 3 o

Point 4 9

Point 5 8

Point & 13

Point 7 14

Point 8 14

Point @9 21 :

Point 10 22 - )

Do you want to check / correct => X
Do you want to check / correct => Y

Coordinatas of centre:

X = i S

Y = 11.85

Angle of rotation of Y axis = 85.16670108114261
(clockwise from original Y axis)

Standard deviation along new X axis = 5.735371

Standard deviation along new Y axis = 6.93&175

Length of X axis = 11.47074

Length of Y axis = 3.B7235

Area pf 2llipse = 499.9094951489201

Ratio of long axis to short axis = 1.209368

degrees



Now type in X coordinates (Eastings).:.
(Mistakes can be corrected later)

Point 1 8
Point 2 13
Point 3 &
Point 4 4
Point 5 4.5
Point & 2.8
Point 7 14
Point 3 10
Point 9 15
Point 10 19

Now type in Y coordinates (Northings):
(Mistakes can be corrected later).

Point 1 1
Point 2 4
Point 3 3
Point 4 2
Point 5 11.5
Point & 13
Point 7 7
Point 8 20
Point @9 24
Point 10 1

Do you want to check / correc
Do you want to check / correc

ot ¢t
non

Coordinates of centre:
X = 2.395999
iy (= 10.85

Angle of rotation of Y axis = 3.410234050859&608
(clockwise from original Y axis)

Standard deviation along new X axis = 5.10750é&
Standard deviation along new Y axis = 7.43&8793

Length of X axis = 10.21501
Length of ¥ axis = 14.87359

Area of ellipse = 477.3142232029738

Ratio of long axis to short axis = 1.456052

degrees



STANDARD DEVIATIONAL ELLIPSE

Now type in X coordinates (Eastings):
(Mistakes can be corrected later)

Point 1 14.5

Point 2 8.5

Point & 18, oo s R & 4
Point 4 11

Point 5 15.5

Point 6 & T

Point 7 3

Poinkt 8 1 5 RO

Point -9 15

Point 10 13

Now type in Y coordinates (Northings):

(Mistakes can be corrected later). 1
Point 1 3= =
Point 2 S
Boint . 3 &
Point 4 10
Point 5 2
Point & 15
Point 7 14
Point 8 9.5
Point 9 21
Point 10 23.5

Do you want to check / correct => X
Do you want to check / correct => ¥

oordinates of centre:
11 .6

c
X
Y 11.6

Hon

Angle of rotation of Y axis = 83.980836807524659
(clockwise from original Y axis)

Standard deviation along new X axis = 6.424826
Standard deviation along new Y axis = 3I.879642
Length of X axis = 12.84965

Length of Y axis = 7.759283

Area of ellipse = 313.2296344900086

Ratio of long axis to shart axis = 1.656036

degrees



Now type in X coordinates (Eastings):
(Mistakes can be corrected later)

Point 1 2.4

Point 2 3.5 :
Point 3 i . A e el
- Point 4 5

Point & i

Point & 2

Point 7 152

Point 8 11

Polat 9. -2.5

Point 10 5

Now type in Y coordinates: (Northings):
(Mistakes can be corrected later)

Point ] <l

Point 2 4

Point 3 4

Point 4 ]

Point 5 £

Point 6 10 N
Point 7 11

Point 8 18

Point 2 20

Point 10 21

Do you want to check / correct => X
Do you want to check / correct => Y

Coordinates of centre:

X = 7.34

Y = 10.5

Angle of rotation of Y axis = 6.306530517738953
(clockwise from original Y axis)

Standard deviation along new X axis = 3.3129&7
Standard deviation along naw Y axis = 6.482642
Length of X axis = '6.625934

Length of Y axis = 12.96528

Area of ellipse = 269.8851767294228

Ratio of long axis to short axis = 1.956748

degrees



Noew t
(Mist
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point

ype in X coordinates (Eastings):

akes can be carrected later)

1 BuD

2 12 .
3 8

4 e

5 1.5

5 5

T Z

3 &

9 13

10 8

Now type in Y coordinates (Northings):

(Mist
Point

Point.

Point
Point
Point
Point
Point
Point
Point
Point

akes can be corrected later) o
2 .

4 »
o

10

e

13

16

16

13
(o} 15

FOONO0 BN

Do you want to check / correct => X
Do you want to check 7/ correct => Y

Coord
b4
¥

(I 1

Angle
(cloc

Stand
Stand

Lengt
Lengt

Area |

Ratio

inates of centre:

&8.25

10.65

of rotation of Y axis = 75.10769024746484
kwise from original Y axis)

ard deviation along new X axis = 4.997039
ard deviation along new Y axis = 3.653028
h of X axis = 9.994077

h of ¥ axis = 7.306055
of ellipse = 229.3905342879591

of long axis to short axis = 1.367917

degrees



Now type in X coordinates. (Eastings):

(Mistakes can be corrected later)

Point 1 25

Point 2 5
3

Point : o

Point 4 12

Point 5 -14

Point &6 - 17

Point 7 15

Point 8 &

Point 9 10 =
Point 10 16,5

Now type in Y coordinates (Northings):-
(Mistakes can be corrected later)

Point
Point
Point
Point
Point
Point
Point
Point
Point
Point

0O~ WN R

o) 28.5

Do you want to check / correct => X
Do you want to check / correct => Y =

s . . o — ———— — T ——

Coardinates of centre:

X = 9.899939

Y= 9.25

Angle of rotation of Y axis = 27.482154043863472
(clockwise from original Y axis)

Standard deviation along new X axis = 4.659699
Standard deviation along new Y axis = 8.209123
Length of X axis = 9.3219398

Length of Y axis = 16.41825

Area.of ellipse = 480.6893150800728

Ratio of long axis to short axis = 1.761728

degrees



Now type in X coordinates (Eastings):
(Mistakes can be corrected later)

Point 1 10

Point 2 ) e

Point 3 9 s
Point 4 T:5

Point 5 5

Point & 258

Point 7 h (55

Point 8 18

Point 2 47 L
Point 10 41

Now type in Y coordinates (Northings):
(Mistakes can be corrected later)

Point 1 2
Point 2 9
Point 3 11058
Point 4 20.5
Point 5 23.5
Point 6 B05
Paoint 7 44
Point 8 52
Point 9 50
Point 10 68

Do you want to check / correct => X
Do you want to check / correct => Y

Coordinates of centre:

X = 19.15

o= <. (=N

Angle of rotation of Y axis = 29.38863059550792 degrees
(clockwise from original Y axis)

Standard deviation along new X axis = 8.561544

Standard deviation along new Y axis = 23.05521

Length of X axis = " 17.12309

Langth of ¥ axis = 46.11042

Area of ellipse = 2480.452860386035

Ratio of long axis to short axis = 2.69288



Now type in X coordinates (Eastings):
(Mistakes can be corrected later)

Point 1 105

Point 2 i8

Point 3 A S
Point 4 4

Point S i8

Point 6 21

Point 7 9

Point 8 11

Point 9 17

Point 10 k5

Now type in Y coordinates (Northings):
(Mistakes can be corrected later)

Paint 1 - -8

Point 2 5

PEint 3 8

Point 4 9

Point 5 15

Pocint & 185

Point 7 19

Point 8 23

Point @9 257

Point 10 24.5

Do you want to check / correct => X
Do you want to check / correct => Y

Coordinataes of centre:
% = 13
N = 14,7

Angle of rotation of Y axis = 20.79227745149773
(clockwise from original Y axis)

Standard deviation along new X axis = 4.868116&
Standard deviation along new Y axis = 7.785336&
Length of X axis = 9.736232

Length of ¥ axis = 15.57067

Area of ellipse = 476.2644161687308

Ratio of long axis to short axis =

189925

degreses



Now ‘type in X coordinates. (Eastings):
(Mistakes can be corrected later)

Point 1 4

Point 2 11

Point 3 5.5 = e
Point 4 13

Point 5 12.5

Point 6 L1.5

Point 7 12

Point 8 2

Point 9 8.5 -

Point 10 -]

Now type in Y coordinates (Northings):
(Mistakes can be corrected: later)

Point 1 2 -

Point 2 =)

Pogint 3 <

Point 4 8.5

Point 5 14

Point & 16

Point 7 19

Point 8 20

Point 9 22

Point 10 28

Do you want to check / correct => X
- Do you want to check / correct => Y

—— o ———— —— ———— T — ————— —— ——

Coordinates of centre:
X = 8.8
¥ = 14.35

Angle of rotation of Y axis = 80.72155249861074
(clockwise from original Y axis)

Standard deviation
Standard deviation

Length of X axis
Length of Y axis

" o

Area of ellipse =

Ratio of long axis

along new X axis
along new Y axis

15.71086
6.798914

335.5705145919719

to short axis =

7 .855329
3.399457

2.31076

degrees

Cr |



Now type in X coordinates (Eastings):
(Mistakes can be corrected later)

Point 1 15

Point 2 6.5 ' Ee o
Point 3 23

Point 4 25.5

Point 5 3

Point 6 25

Point 7 B

Point =& 5. =

Pcint 9 26.5

Point 10 28.5

Now type in Y coordinates (Northings):
(Mistakes can be correctad later)

Point 1 3

Point =2 5

Point 3 &

Point 4 10
Point 5. 27
Point & 27
Point 7 19
Point 8 22
Point 9 25
Point 10 20

Do you want to check / correct
Do you want to check / correct

Cocrdinates of centre:
X 15.358
¥ 2 léa.4

Angle of rotation of Y axis = 2.676461919294214
(clockwise from original Y axis)

Standard deviation along new X axis = 9.88&327
Standard deviation along new Y axis = 8.989054
Length of X axis = 19.772&5

Length of ¥ axis = 17.97811

Area of allipse = 1116.75730380412

Ratio of long axis to short axis = 1.099819

degrees
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