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EATPAN: a computer software
for coloring of crystal orientation by trend-plunge angles

Takao UBUKATA! and Satoko SUGINO'

Abstract An original computer software EATPAN was developed as a utility program for
SEM-EBSD analysis of crystal orientation. It transforms original Euler-angle data into trends
and plunges of crystal axes to depict crystal orientations as a more intuitive color map than
have hitherto been available. It was designed for crystallographic studies of molluscan shell
in which c-axes of aragonite crystals are preferably oriented. Hue and brightness of a color
map displayed on the EATPAN interface represents trends of a-axes and plunges of c-axes,

respectively.
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Fig. 1 Geometric relationship between the fixed coordinate system, crystal orientations {a ,

b, ¢} and Euler angles { ¢ , @,

- }. Revolution of the orthonormal system initially installed as {a, b, ¢} around the origin is defined by the Euler angles.
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Fig. 2 An example of data file for EATPAN. Locations of
measurements are shown by x and y coordinates ( 2™ and
3 columns) and crystal orientations are indicated by Euler
angels (4% 5" and 6% columns). The “0” label observed in
acell of the first column indicates that thereis no data avail-
able for the measurement location.

ER*E

RKYIZ M 2T —Z2HNWAICE, FITX2ICRT XD
2 esvIERDT =2 7 7 A NVERAETHILERD D, &
HIE S O#ERFAE, Channels Y 7 k7 = 7— Flamen-
co DML SHET 50, HE~y B ZIc L 5|
7E Tld Flamenco 23] E TERWAIE S D D72 < 72wy,
F—2 T 7 AND1FIHTIE, &R0 EHET
Eier (D) & (0) Zwd. 2%1H 3FIHIITZENEN
HIERD x, yEEEEZ AND, 4 —6FBIZAHA T —FA
@1, D, @:OMENBAD. T—4 7 74 VOFTEIE, HIE
EDo¥IC—T 5.

EATPAN ZE#T5 K3 DL 70 vV H—T =—A
DHNDD, TOEEICHDENTATI ARy 7R (¥
3A) TRKIATEREY, TOTFDT4 L7 ) U R MRy
A (HM3B) TT—HT77ANDHDLT A NE—"HT
NIV ITh, T5HE, FOTFTOT7AN) ARy
A (M3C) 277 ANV—EPENDLDT, ZIrbT—
BTy ANERLTI Y v 735 EEFRREND. DL
T, ZOWREE "7 A NVEERRT D, CES 81O
1, 2BBHIE, Thb 7740y AT haryhe—LDl
HDOaA—RTH5.



58 EIRE

FEEICHET DI, K3C DT 7 ALY X b T—
H77ANEERL, ZOTFTOTXFARRy 7 A (X3D)
WCHIESR O 7Y > R (T8 LTI 2 AT 5. KIT,
FORICHDTFHFA IRy 72 (¥ 3E) ITHEMEE A
L, To “start” RE &7V v 745 LEHEI AT
D, FEPRDODEEDODE I FYy Ry J RTHT—<
TREESND, ZHhODWEZL{T O e D a— N3
F1DO3EATHS., EI7F ¥Ry 7 ADTFILHDT*
ARNRy 7 A2 (M3F) 127 7ANVEEATILTHD “Save”
REVEIZ) v 7 F0UE, ©27F v Ry 7 2 HiE LT
HT—<vTEEy b~y (bmp) 77 AELTHE
FT52LMTED. (10 4ERE, ho—~v T
ERETAHREODa—RKTHS.

B3 EATPANOA VX —T7xz—XR,
Fig. 3 Graphical user interface of the EATPAN. See text for
details.
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Appendix 1 Computer programs that compose the EATPAN.

<< << <<<< Drive list box control >>>>>>>>>SSSSSSSSSSSSSSSSSSSS
Private Sub Dirl _Change()

File1.Path = Dirl.Path
End Sub

' <LLLLLLLLLLLLLLLLL<<<<< Directory list box control >>>>>>>>>>>>>55>>>55>>>>5>>
Private Sub Drivel Change()

Dirl.Path = Drivel.Drive
End Sub

I<LLLLLLLLLLLLLLLLLLLLL<< CPO: main program >>>>>>>>>>>>>5>> 555> 55> 555> >>>>>
Private Sub cmdStart_Click()
'Initial Setting st sfe sfe sk sk sk sk sk she sk sk sk sk sfe sk sie sk sk sk sfe sk sk sk sk sk she sk sk sk sk sfe sk sie sk sk sk sfe sk sie sk sk sk sk ske s sk sk sfe she sl sk sk sk sheoskeosieosk sk skeoseskoskok sk
Pi=3.141592654
raw = Text].Text
colum = Text2.Text
Dim phase(), X(), Y(), ph1(), th(), ph2(), ua(), va(), wa(), R(), GO, BO
n=raw * colum
ReDim phase(n), X(n), Y(n), phl(n), th(n), ph2(n), ua(n), va(n), wa(n), R(n), G(n), B(n)
If raw >= colum Then
cell = 10000/raw
Else
cell = 10000/colum
End If
'Input data ks R RO Rk
Xmax =0
Open Dirl.Path & "/" & Filel.FileName For Input As #1
Fori=1Ton
Input #1, phase(i), X(i), Y(i), ph1(i), th(i), ph2(i)
If X(i) > Xmax Then Xmax = X(i)
phl(i) = ph1(i)*Pi/180
th(i) = th(i)*Pi/180
ph2(i) = ph2(i)*Pi/180
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Next i

Close #1

t = raw/Xmax

'Main routine sk sfe sk sk sk sk sfe sk sk sk sk sfe ske sl sk sk sfe sk sie sk sk sk she sk sk sk sk sk sk st sk sk she sk sk sk sk s ske sl sk st sk sfe sie sk sk sk sfe sk sk sk sk sfeoske st sk sk skeoskeoskok skoskosk
Open Dirl.Path & "/TPdata.csv" For Output As #1

Fori=1Ton

If phase(i) = 1 Then

'Calculate trend and plunge of crystal axis
ua(i) = Cos(ph1(i))*Cos(ph2(i)) - Sin(ph1(i))*Sin(ph2(i))*Cos(th(i))
va(i) = Sin(ph1(i))*Cos(ph2(i)) + Cos(ph1(i))*Sin(ph2(i))*Cos(th(i))
wa(i) = Sin(ph2(i))*Sin(th(i))
uc = Sin(ph1(i))*Sin(th(i))
vc = -Cos(ph1(i))*Sin(th(i))
wc = Cos(th(i))
Ifva(i) * va(i) >= 0 Then
trend = Atn(va(i)/ua(i))
Else
trend = Atn(va(i)/ua(i)) + Pi
End If
plunge = Abs(Atn(wa(i)/Sqr(ua(i)2 + va(i)"2)))
lum = (Pi/2 - plunge) / (Pi/2)

'Determine colors

Select Case trend
Case 0 To Pi/6
R(i) = lum*255
G@i)=0
B(i) = lum*255*6*trend/Pi
Case Pi/6 To Pi/3
R(i) = lum*255*(2 - 6*trend/Pi)
G@i)=0
B(i) = lum*255
Case Pi/3 To Pi/2
R(i)=0
G(i) = lum*255*(6*trend/Pi - 2)
B(i) = lum*255
Case Pi/2 To 2*Pi/3
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R(i)=0
G(i) = lum*255
B(i) = lum*255*(4 - 6*trend/Pi)
Case 2*Pi/3 To 5*Pi/6
R(i) = lum*255*(6*trend/Pi - 4)
G(i) = lum*255
B(i)=0
Case 5*Pi/ 6 To Pi
R(i) = lum*255
G(i) = lum*255*(6 - 6*trend/Pi)
B(i)=0
End Select
Write #1, trend, plunge
Else
R(i) = 255: G(i) = 255: B(i) =255
End If
Next i
Close #1
’Illustrate T-P map st s sfe sie sk sk sk sfe ske sk sk sk sfe she sk sk sk sfe she sk sk sk sk sfe sk sk sk sk sfe she sk sk st sk she sk sk sk sk sfe sk st sk sk sfe sk sk sk sk skeosleskeosk skeskeoskoskoskok
picGraphic.Cls
Fori=1Ton
picGraphic.Line (t*cell*X(i), t¥cell*Y(i)) _
-(t*cell*(X(i)+Text3.Text), t*cell*(Y(i)+Text3.Text)),
RGB(R(i), G(i), B(i)), BF
Next i
End Sub

'<CLLLLLLLLLLLLLLLLLLLLLLLLLLKL Save picture >>>>>>>>> 5> 5> 5> 5> 5> 5> 5> >>>>>>>>>
Private Sub cmdSave Click()

SavePicture picGraphic.Image, Dirl.Path & "/" & txtFilename.Text & ".bmp"
End Sub

I L<<<<<<<<<< Unload interface form >>>>>>>>>>>>5555555>>>>>>>>>
Private Sub cmdEnd_Click()

Unload Form1
End Sub
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Plate 1 Color map showing crystal orientations. (a) Color index of the EATPAN crystal orientation map representing trend (black)
and plunge (white) angles in degrees. (b) An example of color map obtained by the Tango program of the Oxford Instruments
Channel5©. (c) A color map depicted using the EATPAN program based on the identical data as b.





