coordinate systems

sample BEV with --r T3D
z
k X
N z X
{ i
]
y
BEV draws mirror image

transform formula used in BEV with --r (exactly speaking, 8 = 0 for BEV)

hy i 1, 0, O\/i
[v1]=@1q>11\1{ j]:@)l(DlAl[O, 1, 0][1']
d, -k 0, 0, -1 J)\k

—sin4, cosi, O
At=| —cosi, -sini, O ]
0, 0, 1

: rotation of anglel + 9C° around the z-axis fixed on the sample

1, 0, 0
ot=| 0, sing, cos¢ J : rotation of angle 90— ¢ around the x-axis fixed on the sample
0, —cosp, sing
—-cosg, -—sing, O
Ol=| sing, —coss, O J
0, 0, 1

: rotation of angled — 180° around the z-axis fixed on the sample

COSA sing sing + sinl cos#, sSinl sing sin@ — cosA cosh, — COS¢ Sing
O d 1Al =| cosising cosd —sina sing, sini sing cosd + cosA sing, — coSg cosH
COSA COSg, sinA cosg, sing

transform formula used in T3D
h, i
[Vz]:ZmYm Xm[ J ]
d, k

1, 0, 0

Xm =( 0, cosX, -sinX ] : rotation of angleX around the x-axis fixed on the space
0, sinX, cosX

[ cosY, 0, sinY

0, 1, 0 J : rotation of anglé¥ around the y-axis fixed on the space
-sinY, 0, cosY
cosZ, -sinZ, 0

( sinZ, cosZ, O ] : rotation of angleZ around the z-axis fixed on the space
0, 0, 1

ZinYm Xy = cosY sinZ, sinXsinY sinZ + cosX cosZ, cosX sinY sinZ —sinX cosZ

{ cosY cosZ, sinX sinY cosZ —cosX sinZ, cosX sinY cosZ + sinX sinZ ]
—-sinY, sin X cosY, cosX cosY

BEV drawsmirror image

h, h, 1, 0, 0\ /h 1, 0, 0 1, 0, O
[vz]z[—vlJz[o, -1, O][vl]a [0, -1, O]®1©1A1[0, 1, o]zzmvmxm
d, d, 0, 0, 1/\d, 0, 0 1 0, 0, -1



T3D <— BEV with --r: 2

— C0s/A sing cosd + sinl singd, —sinA sing cosé — cosA sind, — CoSp COSO

[ COSA sing sing + sin 1 cosé, sinl sing sing — cosA cosé, COSy Sing ]
COSA COSy, sin4 cosg, —sing

cosY sinZ, sinX sinY sinZ + cosX cosZ, cosX sinY sinZ —sinX cosZ

[ cosY cosZ, sinX sinY cosZ —cosX sinZ, cosX sinY cosZ + sinX sinZ ]
—-sinY, sin X cosY, cosX cosY

T3D - BEV: (X,Y,Z) — (4, 4,6)

from (3, 3) elements of the akeequation of matrix
sing = — cosX cosY
assumingd| < 90° (cosg = 0)
if cosX cosY =+ 1 (sinX =0 and sir¥ =0)
¢ =+90° (cosg = 0)
from (1, 1) and (1, 2) elements
sin(A + ) = cosY cosZ
cos@ + #) = cosX sinZ
assuming =0
cosY cosZ

tanl=————
cosX sinZ

else (co® > 0)
from (3, 2) and (3, 1) elements
_sinAcosp  sinX cosY
" cosicosp  —sinY
from (1, 3) and (2, 3) elements
COSp sing  cosX sinY cosZ +sinX sinZ
cos¢ cos®  — cosX sinY sinZ + sinX cosZ

tani

tane =

BEV > T3D: (4, ¢,6) — (X,Y, 2)

from (3, 1) elements
sinY = — cosA cos¢
assuming¥| < 90° (cosY = 0)
if cosA cosg =+ 1 (sin4 = 0 and sirp = 0)
Y =+90° (cosY =0)
from (2, 3) and (2, 2) elements
sin(X £ Z) = cosg cose
cos(X £ Z) = — cosA sing
assumingZ =0
COS¢ COSE

tanX = ——
— COSA sing

else (co¥ > 0)
from (3, 2) and (3, 3) elements
sinX cosY _ sini cosg

tanX = = a
cosX cosY —sing
from (2, 1) and (1, 1) elements
an7 COSY sinZ  —cosA sing cosé + sinA sing

cosY cosZ ~ cosA sing sing + sinA cosé



