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Winter uses the 16 grid points surrounding the point in question to perform a bi-cubic

interpolation.

Assumptions
e Grid is orthogonal

e Grid is regular (cell sizes are all the same and have equal sides).

3 Nig Nis Ny, Ny,
A
2 Nis N,y N3 Nio
P
(X1, X2)
&
1 —{Nus N N No
D
0 N5 N6 N7 N8
0 1
XZ Xl >
d; = Xion — X,
dy = Xomn — Xoa,1
D = grid size
T :dl/D
U :dz/D
Calculate Cross Derivatives
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Y12 (4) = (N12-Np-Npjg+Nyg) / 4D




Calculate Derivatives in each direction
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Bi-cubic coefficient matrix C(i,j): i=row, j=column

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

"1 o 3 2 0o 0 0 O -3 0 9 6 2 0 -6 4
2l'o o o 0 0 0O O O 3 0O -9 6 2 0 6 -4
' o o o o0 0 0 O O O O 9 6 0 0 6 4
“"o o0 32 0 0 O O O O -9 6 0 0 6 -4
°'’o o o o 1 0 3 2 =2 0 6 -4 1 0 3 2
' o o o o o 0o o O 14 0 3 =2 1 0 3 2
'o o o o 0o o O O O O 3 2 0 0 3 =2
' 0o o o 0 o 0 3 2 0 O -6 4 0 0 3 -2
°lo 1. 2 1 0o 0 0O O 0O 3 6 3 0 2 -4 2
"' o o 0o 0O O O O O 3 6 3 0 -2 4 =2
"l'o o o o0 0O 0O O O O O -3 3 0 0 2 -2
"9 04 1 0 0 O O 0O O 3 3 0 0 =2 2
“l'o o o 0 0 1 2 1 0 2 4 2 0 1 -2 1
“'"o o o 0o 0 0 0 O O 1 2 1 0 1 -2 1
“l'o o o 0o 0o 0 0 0 0 1 -1 0 0 -1 1
“lo o o 0o 0 0 1 1 0 0 2 2 0 0 -1 1

X; = NI

X2 = N2

X; = N3

Xy = N4

Xs = YI(1)*D

Xe = Y1(2)*D

X; = YI(3)*D

Xs = Y1(4)*D

Xo = Y2(1)*D

X]o = Y2(2)*D

Xi1 :Y2(3)*D

X]z =Y2(4)*D

X3 = Y12(1)*D?

Xis = Y12(2)*D?

Xis = Y12(3)*D?

Xis = Y12(4)*D?




Evaluate N;; to produce a 16x16 matrix of values (where i is the row index & j is the
column index):

No = 0
Fori=1to 16
Forj=1to 16
Ni; =N +G*X;
End loop
End loop
Compute the interpolated value
R1 = O
R, = (T * Ry1) + ((Ci6,16*U) +Ci6,15)*U)+ Ci6,14)*U)+H( Ci6,13)
R3 = (T * R2) + ((((Ci6,12*U) +Ci6,11)*U)+ Ci6,10)*U)+( Cie,9)
R4 = (T * R3) + ((((Ci68*U) +Ci6,7)*U)+ Ci66)*U)H( Cie,5)
N = (T * Rg) + ((((C164™U) +Ci63)*U)+ Ci62)*U)+( Cig,1)
Test data
$35°16 19.315 19.371 19.447 19.533
935018’ 19.286 19.330 19.396 19.474
dl ...... '
S35°20° 19.270 19.30;6 19.360 19.427
35022’ 19.269 19.290 19.333 19.391
E148°58’ E149°00° E149°02° E149°04°

Position interpolated: S35° 18’55.93”

E149°00’36.18”
d; =55.937=0.9322’
d,=36.18"=0.6030’

N=19.334
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