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Abstract

We constructed a THz Imaging system with fast scan, and introduce
THz imaging and fastscan. Our means of Imaging include fixed time
delay, different time delay, amplitude at different frequency, and phase at
different frequency. We also scanned currency mark on New Taiwan
Dollars and a match box. It can achieved a SNR of 131 in 33 seconds,
212 in two and half minutes, 436 in 14 minutes. The fastest scan rateis
3Hz with Imsof LIA time constant. We also ssmply discuss the resolution
of our system, measured the THz spot size at focal point, and used a small
gap antenna to do imaging to improve,its spatial resolution. Its resolution

may achieve about 400pum now,
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11THz

THz  (or far-infrared)

0.1 10THz
Thz (sub-millimeter wave)
(1THz 0.33mm) [1] (
Zhang XC http://www.rpi.edu/~zhangxc) THz

| electronics SRR photonics

microwaves visible H-ray ¥ -ray
F, HF ,%HF, UHF, SHF, EHF I
-
| | | | N LS | | |
100 10% 108 108 1012 1018 1018 1021 104
kilo mega  giga tera peta Eexa zetta yotta
Fregquency (Hz)
1THz=1ps=300pm =33 cm'=4.1 meV =47.6 “K
1-1THZ
THz THz
(acceptor) (donor) (exciton)
(optical phonon) Landau



THz

THz THz
THz [4]
THz M C. Nuss [5]
THz Buttner R
[6] THz-TDS DNA
(hybridized/denatured)
DNA
THz
1.2THz
THz THz

THz



ro-vibration

THz waveform

(digital signal processor ,DSP)

THz

[2]

THz

THz

THz

mid-infrared

THz



CO CO, THz

HCI
HCI
THz
THz
X-Ray THz X-Ray THz
THz

" THz

[2]



THz

2.1THz
THz
(current surge model) Auston [7]
[1] (photon conductive antenna)
THz
THz
(optical-rectification) [3] [8]

( femto second )

THz
THz
rd-SOS
( Radiation Damaged Silicon On Sapphire) LT-GaAs (Low
Temperature Grown GaAs)

THz THz



2-1:THz emitter
THz
THz
[3]
Maxwell equations :
VXE=—aat—B (Faraday’s Law)
VeE=F (Gauss' Law)
&
oD ,
V><H=J+E (Ampere's Law)
VeB=0

(2.2.1)
(2.2.2)

(2.2.3)

(2.2.4)



E (electricfield) B

(charge density) e

(magnetic field) J (current density) D

(electric flux)

B=VxA
(2.21) (2.2.5)

@xE:—Ez—g(ﬁxA):§x(—
ot ot

oA
at)

:>§><(E+%):O
ot

0

= Erad (t) = _a

A(t)

Py

- R 02A -
A(t) VZA- ue e =—u

1 0

=E_ (F,t)=— =
(5 4rs,C* ot 77|

(magnetic flux) r

(dielectric constant) H

(2.2.5)

(2.2.6)

(2.2.7)

(2.2.8)

(2.2.9)

(2.2.10)

(2.2.11)



o ) =1, exp[i:j
T

r-7f= r(l— ”:r jz r (2.2.12)
Js
SE ()=t A 935¢-5 (2.2.13)
rad 2 47[80C X2_|_y2_|_22 dt S o
A (i,e, x=y=0)
tet—(zj
Cc
E r=——2t Ad3 g (2.2.14)
PN Agec? zdt ° e
Js(t)
= o E
Js(t) = —7—= 2.2.15
s() os(t)n, 1 ( )
1+n
n THz Mo 377Q
GCs
1-R) t —(t-t'
oo = LR e, )1, ) el == (2216)
ho o= car
e R ho m(t,t')
t t (carrier mobility) lqp
Tear (carrier lifetime) carrier mobility
m(t,t’) =m Tea—>

(2.2.17)



1-R), ¢ .. —t'?
Gs=dhw)|mﬁﬂm@®(ﬁ) (2.2.18)

(22.14) (2.2.15) (2.2.18)

-2

E )= 472 ALR) mexpi ) —”Oj]l;&jmt_[rexp(—xz)dx
(2.2.19)
waveform 2-2
(optical rectification)
THz
(  ZnTe)
THz
P [3]
P=¢g,E
€0

12751+}(2E+}(3|E|2 +}(4|E|3+---
=)

P=c,x;E+eor,|E |2 +e,735 | E |3 +eox4 | E |4
=PW4+p® L p®Lp®y |



E(t) = E,e'"' + E,e'”?

iZQM iZQQ i«Dfﬁh) 0

Py 1) = 2 7B, - B
P2w2 t)=x @ E,- Ezezmzt second-harmonic generation (SHG)
P, ) =1 @, - E,gerre) sum-frequency generation (SFG)

P, ., ()= xPE -E,€“™™" ifference-frequency generation

(DFG)

P(t)=2y?(EE, +EE, )" optica rectification (OR)

R(t) =27 (EE +EE)

Aw
Mo Q
R(€) Pi(€2) Q
o+Aw
R@) = | zi?@e+Q-0)E|(0+Q)E (0')do'

o—-Aw
picosecond Ao =102 ijk
®o
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Zijk(z) (Q;0'+Q,—w") ®

0
Zijk(z) Q)= a jzijk(z) (Q 0+ Q,—w)do
—Q/2
P(Q)
o+Aw/2
RO =ik ?©@ [ Ej(@+Q)E (@)do’
o—Aw/2
(dipole)

. o ek n = _ 1 ik, ik

E(Q) = k“[hx p(Q)] x nT +{3n[n-P(Q)] - P(Q)}(r_S_r_Z)e
k=122
C

ikr
E(Q) = —k2[fix P(Q)] x ﬁ%

E(Q)
o+Aw)2
Er (Q) < Q%P(Q) « Q%D (@) [ Ej (0+Q)E (@' )doo'
o—-Aw/2
© 0+Aw/2
E, (Q) = Zijk'? [ofda | Ej(e+Q)E (0')do
0 o—-Aw/2
?ijk(z) Zijk(z)(Q) Q
THz 2-2.a 2-2.b
0~2.5THz
1THz
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THz E-field (volt)

amplitude (arb. unit)
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frequency (THz)

2-2.b THz
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22THz
THz (E-O sampling)

bolometer

2-3 THz

waveform waveform

1 1 i s 1 1 | 1 |

0.00008 ~ — THz E-field

0.00006
0.00004

0.00002

THz E-field (volt)

0.00000

-0.00002
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2-3 THz waveform

(pump beam) THz
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(probe beam)

THz

T Enp (1o (t—7)dt  Ton(t)

THz

e
S

(optical delay stage)

(envelope)

Optical delay
stage

emitter

2-4
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(E-O sampling) 2-5 (E-O
crystal,  ZnTe) M4 plate (polarizer)

THz (E-O crystal)

M4 plate
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! i
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polarizer
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A4 plate

e 0
0 e ¢4
45
[ T o] L
cos— -—-sn_-| i}
2 21 €

polarizer

retardation

Vs : )
cos = —sin -1 ak

polarizer

i T . T )
COS— —SInN— I

2
E®)=| 2 i
ssn— cos— || 0
2 2 |

sinZ cosZ 0O e
2 2 |
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(o) phase
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transmission
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2-6.a 2-6.b /2 curve

M4 plate
/2
polarizer
| = E,%sin?Z
2
[0) /2 A4 plate
L
® > ®
[0} THz
/2 sin%(¢/2) 1/2
1
1(p)=E (L -2 =
() = Eo°( >3 2)
Q=72+ ¢

l((p')=E02(§+4”2)

(o) = o5+ )

0} Ernz ¢’ =
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M4 plate

beam
splitter

E-O crysta

balance
detector

polarizer

(balanced detector) 2-7

(0 = 1o(5+

N
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1 (p) = m%—%’)
(@) =1,(p) -1, (@) =1, ¢

I ETHz

THz
THz
Od t

J(tp) = J‘too Erad (t')o-d (t’ _tp)dt'
Gd

21



out'-t,)=

Go

oy(t'-t))=

Jp

2.3

0 iftp>t

o t -
—exp(-——) iftp<t
d d
>0
0 iftp>t
Og
T, iftp<t
. Oy (* —
J p(tp) = T_‘[[p Erad (t )dt
d
Erad(t) jp
Erad(t)
THz
gap 1.5mm
INGCRY S Laser systems Ltd.

700V  ZnTe
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10mm

41

195mwW

chopper

8.5mwW

2-8.b

1.5THz

4mm <110> ZnTe
4.3 2984 [13]
17/ mwW
aperture 42mwW
1.05mA
waveform 2-8.a

THz

0.3THiz
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THz E-field (volt)

amplitude (arb. unit)

0.00006

0.00004 +

1

0.00002

0.00000 +

-0.00002 +

-0.00004 +

2-8.a

g

time delay (ps)

THz waveform

12

0.000010 H

0.000008

0.000006 —

0.000004

0.000002

0.000000

0.0

2-8.b

15 2.0 25
frequency (THz)

THz waveform
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3.1
THz

waveform

plate

(about 1:10)

retro reflector

chopper

paraboloid mirror

paraboloid mirror

THz Imaging

3-1 THz
2D (trandlation stage)
A2
probe beam pump beam Probe beam
(ODlz;roptical ' delay line)
(fastscan) Pump beam
THz

probe beam

25
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1)

(2)

3 .

S A A

Q)

\ (10)

9)

s

(8)

1/2 plate 8.ZnTe
beam splitter 9. 1/4 plate
chopper 10 balance detector

trandlation stage
optical delay stage
THz emitter

2D trandlation stage

3-1 THz Imaging
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3-2 THz Imaging
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Ti:Sapphire laser

Centered at 800 nm
Vertical polarized

Chopper / Controller

PALOALTO RESEARCH

MODEL 300

gap 1.5mm

NEWPORT ESP300

/

CLARK ODL150

Balanced Detector

NirvanaModel 2007

(Lock-in Amplifier)

StandFord Research
SR830

ADLINK Pci9812

ZnTe thickness 4mm

2D

Unice 08TMC-2

150ps

3-3.b

28

3-3.a 20Hz
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(S retro
reflector (R) retro

reflector [10][11]

3-3.a CLARK ODL-150

http://www.cmxr.com/Scientific/ODL 150.htm

3-3b
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3.2

3-4
100 1000 NT. 100
300 micormeter 24.9mm x 24.9mm 83
x 83 100
NT.1000 500 micrometer

35mm x 28.5mm 70 x 57
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35 mm

3-4b  THzlImaging 1000
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3.3

1.9cm x 2.5cm

THz waveform 256

38 x 50

500mm 1900

65

|22 & im0 ¥ £E)

FENG TARG BESTHUNANT

Time delay (ps) Image
° "
3.4017 .
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4.2688

!
2375
175
4.669 1128
05
0125
4.9506 -
1375
z
8.4709
17.0085
)

THz
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34

THz waveform
Frequency(THZz)
0

0.1 4.9
39375
3.378

0.2 28125
2.25
1.6875

0.3 1125
0.5625
]

0.4

0.5

0.6




0.7

0.8

0.9

N N N

35

THz

0.3THz

waveform

THz
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THz

Frequency (THz) Image
0 4

-0.25

0.1 45
-B.75

0.2 "
A7.2h

.7.77. -21.5

0.3 2575
-30

04

0.5 S

0.6

0.7

0.8
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0.9

2.0
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4.1 THz Imaging

THz 256 THz

waveform
THz waveform
THz Imaging micrometer

(fast scan) THz

4.2
(Fast scan) (optica

delay line,ODL) waveform

waveform [10][11]

OHz (radio

frequency ) OHz Ut

(high pass filter)
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waveform (1~100 min, ~1000
datapoints) waveform
waveform
waveform
” " (quasi-dc)
waveform

waveform

waveform

SNR(signal to noise ratio)

wave form
2048 THz wave form 4-1.a
(lock-in amplifier) ( time constant )
300ms 2048 THz waveform
12 86 (

500 ) THz

39



waveform

1Hz

148

THz E-field(arb. unit)

40

3ms ODL
(position function) symmetry 5%
4-1.a
4-1.b 4-1.c 4-1d
4-1.b
74 4-1c
126 4-1d
000006 4—o 1 Ellgibe o
motor scan
0.00004 -
0.00002 4
0.00000 -
10.00002 -
10.00004 -
o 2 4 & 8 10 12 14
time delay (ps)
4-1.a THz  waveform



4-1.b

THz E-field (arb. unit)

4-1.c

THz E-field (arb. unit)
o
1

-1000 +

-1500 +

—— fast scan, 1min

-2000

2 4 6 8 10 12 14

time delay (ps)

THz . waveform

L 1 L | g | L | L | L |

fast scan, 2min

4 6 8 10 12 14
time delay (ps)

THz  waveform
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4.3

THz E-field (arb. unit)

-1500

-2000

4-1.d

-1000

2000 —
1500 +
1000 +

500

-500

—— fast scan, 3min

2 4 6 8 10 12 14

time delay (ps)

THz ' 'waveform

(ODL)
(function generator)
20 Hz 150ps (time delay)

(lock-in amplifier)
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4-2.a

symmetry 5%

THz waveform
1ms 4Hz waveform
1900 4-2.b 4-2.a 500

4-2.a 500




THz

ODL

(ODL




THz E-field(arb. unit)

THz E-field (arb. unit)

1500

1000 +

500

-500

-1000

-1500

—— THz signal

— ODL position function

1500

T T
2000 4000 6000 8000

points

4-2.a

10000

1000

500 +

-500

-1000

—— 500 average

o

T T T
500 1000 1500

points

4-2.b 500

45
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4.4 Rescale:

THz waveform
waveform
waveform
4-3.a -10.8mm
=11:4mm
675 600um
600um

2% 600um = 1200um
8 -12
2v0.0006/ 3x10 =4x10 sec = 4ps
675 571
0.007005ps  4-3.b

waveform

0.3THz

0~1.5THz

46

THz

waveform

1246

1246

4/571=

4-3.c



THz E-field (arb. unit)

THz E-field (normalized)

675 1246

—— position -10.8mm
—— position -11.4mm

4-3.a

500 1000 1500 2000
points

—-10.8mm -11.4mm waveform

1.0 1

0.5

0.0 H

-0.5 4

-1.0

normalized and rescaled fastscan waveform
normalized motor scan waveform

T+ T ‘T T 1T T T T T T T 7
-2 0 2 4 6 8 10

time delay (ps)

4-3.b Rescale fastscan  slowscaned waveform

47
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4.5

amplitude (arb. unit)

0.14

0.12 +

0.10 H

0.08 +

0.06 —

0.04 +

0.02

0.00

frequency distribution

0.0

0.5 1.0 1.5
frequency (THz)

4-3.¢

(lock-in amplifier)

48

2.0

2.5

3.0



waveform ( )

30ms curve

1500

—30ms

1000

500

THz E-field (arb. unit)
o
|

-500 +

-1000 ; . ; . ;

0 500 1000 1500 2000
points

4-4 waveform
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3ms 0.5Hz 1Hz

waveform 2 Hz
waveform
1ms
2Hz 3Hz 4 Hz
waveform 5Hz
4 Hz
1ms
1500
——f=0.5
——f=1
1000 - f=2
.’g
5
o 500
8
o . \
W 0- N i
I
|_
-500
-1000 , . . . . - . - T
0 500 1000 1500 2000
points
4-5.a 3ms waveform
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1200 —f=2
——f=3
f=4
800 f=5
f=6 “
o |
= 4004 ‘ ﬁ\
Z -
> 0 dj\“"\ \”\Va {}C/\ﬁq‘/ W /
-400 -
-800 -
T T T T T T T T
0 500 1000 1500 2000
X Axis Title
4-5.a 1ms waveform
4.6
waveform
Ims 3Hz
waveform

250
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THz E-field (arb. unit)

THz E-field (arb. unit)

1500

1 —— 1 averaged
1000
500
0 4
-500
-1000 T T T T T T T T T T T
0 6 8 10 12 14 16
time delay (ps)
4-6.a waveform
1500
) —— 100 averaged (33 seconds) |
1000
500
04
-500
-1000 i B S S L
0 6 8 10 12 14 16

time delay (ps)

4-6.b 100 waveform



THz E-field (arb. unit)

THz E-field (arb. unit)

1500

1 —— 180 averaged (1 min) |
1000
500
04
-500
-1000 — 77—
0 6 8 10 12 14 16
time delay (ps)
4-6.c 180 .  waveform
1500
1 —— 360 averaged (2 min) |
1000
500
0+
-500
-1000 — 77—
0 6 8 10 12 14 16

time delay (ps)

4-6.d 360 waveform



THz E-field (arb. unit)

-1000

1500

1000

500

-500

—— 2500 averaged (~14 min) |

6 8 10 12 14
time delay (ps)

4-6.22500 @ waveform

16

(sec)) SNR

1 0.33 10

10 3.33 41
100 33.3 131
180 60 134
360 120 129
500 166 212
1000 333.3 286
2500 833.33 436




SNR

4.7

seconds

167 333 500 667 833
500 " 1 " 1 " 1 " 1 " 1

] —m— SNR

a.,,ch/2
400 —
300
200
100
0 -

T T T

T T T T T
500 1000 1500 2000 2500

data counts

4-6.f N2

PJUZ hdﬂz

hdﬂz

THz

THz
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THz waveform 1024

3ms 1Hz THz waveform
60 waveform
38 x 50 50 x 50
1.9cm x 2.5cm 2.5cm x 2.5cm
500,mm 400 mm
65 hours 46 hours
waveform 296 1024
50 x 50 2500
46 38 x
50 1900 65

50 x 50 x 1024

65 x (2500/1900) x 4 =342 hours = 14 days6 hours

THz waveform
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THz

Time Delay (ps)

0 17893
1365.92

9.97 342 544
519165
95, 7854

11.33
327 592
750971

12.05 117435
1597.73

12.51

12.82

14.51

15.20

17.84

20.38
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23.20 .

15.2ps
17.84
23.20
Frequency (TH2) Irr_r_é}ge E ":7.--:- .
0 . Sy 3 27928
24437
0.1 | 2094.5
. 17455
1396.4
0.2
1047.3
698,201
0.3 .
2491
0
0.4 .
0.5 .
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0.6

0.7

0.8

0.9

1.0

Frequency (THz)

Image

0

0.1

0.2

59




0.3

04

05

0.6

0.7

0.8

0.9

1.0

11

12

1.3

14

B5.9722

51.2775

3E.5828

21.8831

71934

B3

22196

-36.8307

-51.6854
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15

1.95
4.8 waveform
il Hz waveform
ElS ":-‘;Wavé]form
472 R THz
waveform waveform
12.5ps THz
waveform
15.1ps 790
waveform 18.9ps
waveform 4-7.b
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THz E-field (arb. unit)

waveform

time delay (ps)

4-7.a THz waveform
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waveform
waveform
1500 — box
—— matchstick
1000 - —— matchhead
500 —
0 -
-500 —
-1000 4
-1500 -
| ' | ' | ' | ' | ' |
0 5 10 15 20 25 30



1000

-’E\ 500 ”
5
2
3 |
o
= 0
L
N
I B
|_

-500

1 boundary between box and matchstick
superposition of box and matchstick
-1000 T T T T T T T T T T
0 5 10 15 20 25 30
time delay (ps)
4-7.b - THzwaveform

4-8

4-3.c
A(o) axA(0)e @ a

ei AB(w)
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A(0) + a()e")

= A(w)(1+ae"?”)
— A(a))ar(a))eiAﬁ’(a))
jA0() a 1 AB(®)
a (o) 4-9 a=0.3 a (o)
AO
4-3.c 4-8
100000

80000 |
=
>
o
& 60000 -
s
2
S 40000
©

20000

0 T T T T T T T T T T T
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THz Imaging

5.1 THz Imaging
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5.3
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Unitl.h

I

#ifndef UnitlH
#define Unit1H
Il

#include <Classes.hpp>

#include <Controls.hpp>

#include <StdCtrls.hpp>

#include <Forms.hpp>

#include "MULTIPLELib_OCX.h"
#include <Buttons.hpp>

#include <ExtCtrls.hpp>

#include <OleCtrls.hpp>

#include <Dial ogs.hpp>

Il

class TForml : public TForm
{
__published: /I | DE-managed Components
TBitBtn *BitBtnl;
TBitBtn *BitBtn2;
Tlmage * Imagel;
TPci9812 * Pci98121;
TEdit * Edit1;
TEdit * Edit2;
TLabel *Label1;
TLabel *Label2;
TOpenDialog * OpenDialogl;
TPanel *Panel1;
TButton * Buttonl;
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TEdit * Edit3;

TEdit * Edit4;

TEdit * Edit5;

TLabel *Label3;

TLabel *Label4;

TLabel *Label5;

TEdit * Edit6;

TLabel *Label6;

TLabel *Label7;

TPanel *Panel2;

TButton * Button2;

TEdit * Edit7;

TLabel *Label8;

TEdit * Edit8;

TLabel *Label9;

TEdit * Edit9;

TLabel *Label10;

TEdit * Edit10;

TLabel *Label11;
TCheckBox * CheckBox1,
TEdit * Edit11;

TLabel *Label12;

TEdit * Edit12;

TEdit * Edit13;

TLabel *Label13;

TLabel *Label14;
TButton * Button3;
TLabel *Label15;

TTimer *Timerl,

TLabel *Label16;

TLabel *Labell7;

TLabel *Label18;
TButton * Button4;

TEdit * Edit14;

TLabel *Label19;

void __ fastcall FormCreate(TObject * Sender);
void __ fastcall BitBtn1Click(TObject * Sender);
void __ fastcall Pci98121AiComplete(TObject * Sender,
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TVariant *ScaledData, TVariant * BinaryCodes);
void __ fastcall Button1Click(TObject * Sender);
void __ fastcall Button2Click(TObject * Sender);
void __ fastcall Button3Click(TObject * Sender);
void __ fastcall BitBtn2Click(TObject * Sender);
void __ fastcall Timer1Timer(TObject * Sender);
void __ fastcall Button4Click(TObject * Sender);

private: /I User declarations

public:
int TimerCountDown; 1
bool ScanRunning; I ”?
TObject * Form1Sender; [/l User declarations

__fastcall TForm1(TComponent* Owner);

void __ fastcall averagedata(int Ndata, int * chl, int * ch2, int blocksize,int NeededSize,float
*returndata,int averagecount);// data

int FindMin(int * data, int Tsize; int Sindex,.int blocksize);// index

b
I
extern PACKAGE TForm1 *Form1;
I
#endif

Unitl.cpp

I

#include <vcl.h>

#pragma hdrstop

#include "Unit1.h"
#include "Unit2.h"
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#include <stdio.h>
Il

#pragma package(smart_init)
#pragmalink "MULTIPLELib_OCX"
#pragma resource "*.dfm"

TForml *Formi;

int Tota_Run =0;

I

__fastcall TForm2::TForm1(TComponent* Owner)
: TForm(Owner)

I

void __ fastcall TForml::FormCreate(TObject * Sender)

{ Pci98121->AlRange = 0;
Pci98121->CardType = 4;
Pci98121->channel = 1;
Pci98121->ClockFreq = 0;

Pci98121->ClockSource= 0;
Pci98121->DoubleBufferMode = fal'se:;

Pci98121->0OpenMode = 0
Pci98121->ReturnType=0;

Pci98121->StreamToFile = true ;
Pci98121->TriggerMode =0;
Pci98121->TriggerPolarity =1 ;
Pci98121->TriggerSource =0;

Pcio8121->DeviceName ="Damage" ;

Editl->Text = "data";
Edit2->Text = "out.txt";
Edit3->Text = "32000";
Edit4->Text = "900";
Edit5->Text = "1900";
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}
I

Edit6->Text = "9999";
Edit7->Text = "1900";
Edit8->Text = "190";
Edit9->Text = "aved2.txt";
Edit10->Text = "out\aved.txt";
Edit11->Text ="1";
Edit12->Text = "4000";
Edit13->Text = "1000";
Edit14->Text = "1";

TimerCountDown = 0;
Label17->Caption = 0;

ScanRunning = false;

void __ fastcall TForm1::Button3Click(TObject * Sender)

{

I

Pci98121->AlRange = 0;
Pci98121->CardType = 4;
Pci98121->channel = 1;
Pci98121->ClockFreq = 0;

Pci98121->ClockSource= 0;
Pci98121->DoubleBufferMode = false;
Pci98121->OpenMode = 0
Pci98121->ReturnType=0;
Pci98121->StreamToFile = true ;
Pci98121->TriggerMode =0;
Pci98121->TriggerPolarity =1 ;
Pci98121->TriggerSource =0;

void __ fastcall TForml::BitBtn1Click(TObject * Sender)

{

ScanRunning = true;

Pci98121->NumOfScan = StrTolnt(Edit12->Text);
Pci98121->ScanRate = StrTolnt(Edit13->Text);  //
Pci98121->StartContAl (" out\\"+Edit1->Text);
Label15->Caption = "running...";
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TimerCountDown = (int)(StrTol nt(Edit12->Text)/StrTolnt(Edit13->Text))+1;
Timerl->Enabled = true;

}
I

void __ fastcall TForm1::Pci98121AiComplete(TObject * Sender,
TVariant * ScaledData, TVariant * BinaryCodes)

{n
Pci98121->StopContAl();
Timer1->Enabled = false;
1 char *inFN=new char[256],0utc1FN[256],0utc2FN[256];
FILE*spl, *in, *sp2, *out , *sp3;
int readin,n,readdatal,readdata2;

Label15->Caption = "finished...";

in = fopen(("out\\"+Edit1->Text).c_str(),rb");
out = fopen(("out\\"+Edit2->Text).c str(), “w");

fseek(in,60,SEEK_SET);  //
while(!feof(in)) // binary data ASCII
{ fread(&readin,2,1,in);
readdatal=(unsigned short)readin>>4;
if (readdatal>=2048)
readdatal -= 4096;
fread(&readin,2,1,in);
readdata?=(unsigned short)readin>>4;
if (readdata2>=2048)
readdata? -= 4096;
fprintf(out,"%d %d\n" readdatal,readdata?);
b
fclose(in);
fclose(out);
Button1Click(Sender);
Jx
if(Total_Run < StrTolnt(Edit11->Text) )
BitBtn1Click(Sender);
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*/
ScanRunning = false;

I
void __ fastcall TForml::averagedata(int Ndata, int * chl, int * ch2, int blocksize,int NeededSize,float

*returndata, int averagecount)

{n chl ODL ch2 THz
int a,b,NumOfAve=0;
long RetMinlndex,MinlndexNow=0;

for(b=0;b<NeededSize;b++)
*(returndata+b)=0;

for(a=0;a<Ndata;at+=blocksize)
{
RetMinlndex=FindMin(chl,Ndata,a,blocksize);
if( (* (ch1+RetMinlndex)+5<* (chl+a)) & & (*(chl+RetMinlndex)+5<* (chl+at+blocksize)) )
1
if(RetMinIndex+NeededSize < Ndata){
for(b=0;b<NeededSize;b++) //  data buffer
* (returndatat+b)+=* (ch2+RetMinl ndex+b);
NumOfAvet+;
if(NumOfAve == averagecount)
break;

if(NumOfAve != Q)

{ for(b=0;b<NeededSize;b++)
* (returndata+b)/=NumOfAve;
Label 7->Caption = NumOfAve;

}
else
Label 7->Caption = "No signal found";
}
int TForml1::FindMin(int * data, int Tsize, int Sindex, int blocksize) // index
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{ long &
long IndexOfMin=Sindex,minV=* (data+Sindex);

for(a=0;Sindex+a<Tsize,a<blocksize;at+)
{ if(* (data+Sindex+a)<=minV)
{ minV=*(data+Sindex+a);
IndexOfMin=Sindex+a;
h
H

return IndexOfMin;
}
void __ fastcall TForm1::Button1Click(TObject * Sender)
{intab;

int*chl, *ch2;

float *receive;

chl = new int[ StrTol nt(Edit3->Text)+5];

ch2 = new int[ StrTol nt(Edit3->Text)+5];

receive = new float[ StrTol nt(Edit5->Text)+5];

FILE *in,*out;

in = fopen(("out\\"+Edit2->Text).c_str() ,"“rb");

for(int n=0 ; n < StrTolnt(Edit3->Text) ; n++)
fscanf(in,"%d %d",& chl[n],&ch2[n]);

fclose(in);

int ave_count = StrTolnt(Edit6->Text) ;

averagedata(StrTol nt(Edit3->Text),chl,ch2,StrTolnt(Edit4->Text),StrTol nt(Edit5->Text),receive,ave _c

ount);

for(a=0;a<Edit5->Text.Tolnt();a++)// waveform Imaging
{ if(receive[a]>Form2->TDS MAX)

Form2->TDS MAX = receivelal;

if(receive[al<Form2->TDS_MIN)

Form2->TDS _MIN = receive[d];
}; I/ records MAX and MIN

out=fopen((Edit10->Text).c_str(),"w");

81



for(int n=0 ; n < StrTolnt(Edit5->Text); n++)
fprintf(out,"%f %f \n",n* Edit14->Text. ToDoubl&(),receiveln));

fclose(out);

if(CheckBox1->Checked == true){ //draw waveform
Imagel->Canvas->Brush->Color = 0x0000;
Imagel->Canvas->Fill Rect(Rect(0,0,905,300));
Imagel->Width = 905 +10 ;
Imagel->Canvas->Pen->Color = clRed ;
Imagel->Canvas->Pen->Width = 2;
Imagel->Canvas->MoveTo(9,125);
Imagel->Canvas->LineTo(905,125);

Imagel->Canvas->Pen->Width = 1,
Imagel->Canvas->Pen->Color = cIBlue;

Imagel->Canvas->MoveTo(10,125);

Imagel->Canvas->MoveTo(10;(int) 125 -100* (receive[0]/2048));

for(inti = 1;i < StrTolnt(Edit5->Text)’;-i++)
Imagel->Canvas->LineTo(10+i*905.0/Edit5=>Text. ToDoubl&(), (int) 125 -
100* (receive[i]/2048));
}
delete chl;
delete ch2;

delete receive;

I

void __fastcall TForm1::Button2Click(TObject * Sender)
{

FILE *in,*out;

float * Sdata , * Ddata;

Sdata = new float[ StrTol nt(Edit7->Text)+2];

Ddata = new float[ StrTol nt(Edit8->Text)+10];

float t;
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for(int a=0 ; a<= StrTolnt(Edit8->Text);at++)
Ddata[a]=0.0;

if(OpenDial ogl->Execute()){
in=fopen((char*)(OpenDialogl->FileName.c_str()),"r");
for(int a=0;a < StrTolnt(Edit7->Text) ; a++)
fscanf(in,"%f" & Sdata{al);
fclose(in);

int Samp_rate;
Samp _rate= (int)( StrTolnt(Edit7->Text) / StrTolnt(Edit8->Text) );
for(int a=0 ; a<StrTolnt(Edit8->Text) ; at++)
{ t=0;

for(int b=0 ; b<Samp_rate ; b++)

t+=Sdata[a* Samp_rate+b];

Ddata[al=t/Samp_rate;

H

out=fopen((Edit9->Text).c_str(),"w");
for(int a=0 ; a< StrTolnt(Edit8->Text) ; at+)
fprintf(out,"%f\n",Ddata[d]);

fclose(out);

H
}
I
void __fastcall TForml::BitBtn2Click(TObject * Sender)//
{ Pci98121->StopContAl();

Label15->Caption = "stopped...";

Timer1->Enabled = false;

Label17->Caption = 0;

}
I
void __fastcall TForm1::Timer1Timer(TObject * Sender)//

{ TimerCountDown--;
Label17->Caption = TimerCountDown;
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}
I

void __ fastcall TForm1::Button4Click(TObject * Sender)

{ Form2->Visible = true;

I

Unit2.h

I
#ifndef Unit2H
#define Unit2H
I

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <Buttons.hpp>
#include <ExtCtrls.hpp>
Il

class TForm2 : public TForm

{

__published: // | DE-managed Components
TPanel *Panel1;
TLabel *Label5;
TPanel *Panel2;
TLabel *Label6;
TLabel *Label7;
TLabel *Label8;
TLabel *Label9;
TEdit * Edit1;
TEdit * Edit2;
TEdit * Edit3;
TEdit * Edit4;



private:
public:

TPanel *Panel3;

TLabel *Label10;

TEdit * Edit5;

TBitBtn *BitBtnl;

TPanel *Panel4;

TButton * Button1,

TButton * Button2;

TLabel *Label1;

TLabel *Label2;

TEdit * Edit6;

TLabel *Label3;

TEdit * Edit7;

TTimer *Timerl,

TLabel *Label4;

TLabel *Label11;

TLabel *Label12;

TLabel *Label13;

TLabel *Label14;

TTimer *Timer2;

TLabel *Label15;

void __ fastcall BitBtn1Click(TObject*Sender);
void __ fastcall Timer1Timer(TObject * Sender);
void __ fastcall Timer2Timer(TObject * Sender);
void __ fastcall Button1Click(TObject * Sender);
void __ fastcall Button2Click(TObject * Sender);

/I User declarations

int pstX; /2D X

int pst; /2D Y

TObject * SenderOBJ;

bool IsTmProcRun;  // ??

int timerN; 1

long leftsecs;

float TDS_MAX; /I ( )
float TDS MIN; /I ( )
bool Form2ScanOver; Il User declarations
__fastcall TForm2(TComponent* Owner);
MoveTo(int X, int Y);
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1
I/

extern PACKAGE TForm2 * Form2;

I

#endif

Unit2.cpp

I

#include <vcl.h>

#pragma hdrstop

#include "Unit1.h"

#include "Unit2.h"
#include<D:\eo90\Wu\RS232
#include<stdio.h>
#include<stdlib.h>

I

\RS232Comm.h=

#pragma package(smart_init)
#pragma resource "*.dfm"
TForm2 *Form2;

RS232Comm Com;

I

__fastcall TForm2::TForm2(TComponent* Owner)

: TForm(Owner)

{ Com.RS232Init("COM1");

IsTmProcRun = falsg;

I

void __fastcall TForm2::BitBtn1Click(TObject * Sender)//THz Imaging
{ char temp[50],temp1[15],temp2[15];

AnsiString readtemp;
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int a,b;
FILE *out;

Label15->Caption = "Running...";

Com.Send(",,@0SX0,,,,",10);
Sleep(500);
Com.Send(",,@0SY0,,,,",10);
Sleep(500);

Panel 2->Enabled = false;
pstX=0;
pstY =0;

timerN=-1;

out=fopen((Edit5->Text+"Image.inf").c_str(),"w");  // Imaging
fprintf(out,"%d %d %d %d %f %d\n",Editl->Text.Telnt(),Edit2->Text. Tolnt(),

Edit3->Text. Tolnt(),Edit4=>Text. Tolnt(),

Form1->Edit14->Text. ToDouble(),Form1->Edit5->Text. Tol nt());

fclose(out);
TDS MAX =0;
TDS MIN =0;

Form2ScanOver = falsg;

Timerl->Enabled = true;
Timer2->Enabled = true;

I

TForm2::MoveTo(int X, int Y)// 2D
{ AnsiString t;
t=",,@0PX" + t.CurrToStr((X-pstX)* Edit3->Text. Tolnt());
="
Com.Send(t.c_str(),t.Length());
Sleep(500+ abs((X-pstX)* Edit3->Text.Tolnt())*0.5);

t=",,@0PY" + t.CurrToStr((Y-pstY)* Edit4->Text. Tolnt());
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="

Com.Send(t.c_str(),t.Length());
Sleep(500+ abs((Y-pstY)* Edit3->Text. Tolnt())* 0.5);

pstX=X;

pstY=Y;
}
void __ fastcall TForm2::Timer1Timer(TObject * Sender) // waveform
{ if(IsTmProcRun)

return;

if(Form1->ScanRunning)

return;

IsTmProcRun = true;

int ab;

timerN++;

b= timerN % Edit2->Text.Tolnt(); /I Y
a= (timerN-b)/Edit1->Text.Tolnt(); = // X

MoveTo(a,b);

Label11->Caption = a;

Label12->Caption = b;

leftsecs =
(Editl->Text.Tolnt()* Edit2->Text. Tol nt()-timerN)* (Form1->Edit12->Text. Tol nt()/Form1->Edit13->Te
xt.Tolnt());

Edit7->Text = (timerN+1) % Edit2->Text.Tolnt();

Edit6->Text = (timerN+1-Edit7->Text. Tolnt())/Edit1->Text. Tol nt();

Form1->Edit10->Text = Form2->Edit5->Text + a+ " " + b + ".txt";
Form1->BitBtn1Click(Sender);

if(timerN >= (Edit1->Text. Tolnt())* (Edit2->Text. Tol nt())-1)
{ Form2ScanOver = true;

Timerl->Enabled = false;
|3

ISTmProcRun = falsg;
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I

void __fastcall TForm2::Timer2Timer(TObject * Sender)//
{ inthm,s

AnsiString t;

leftsecs--;

s=leftsecs%60;

m=(l eftsecs-s)/60%60;

h=(leftsecs-s)/3600;

Label14->Caption = t.CurrToStr(h) +" hours " + t.CurrToStr(m) +"  minutes
t.CurrToStr(s) +" seconds";

if(Form2ScanOver == true & & Form1->ScanRunning == false)
{ Timer2->Enabled = falsg;
Label15->Caption = "finished...";

FILE *out =fopen((Edit5->Text+"Image,inf""):ic str(),"a");
fprintf(out,"%f %f \ncompleted", TDS MAX,TDS.MIN),
fclose(out);

1

I

void __fastcall TForm2::Button1Click(TObject * Sender) //
{ Timerl->Enabled = falsg;

Timer2->Enabled = falsg;

Label15->Caption = "wait form1 to finish...";

I

void __fastcall TForm2::Button2Click(TObject * Sender) //

{
timerN=Edit6->Text. Tolnt()* Edit2->Text. Tol nt()+Edit7->Text. Tolnt()-1;
Timer1->Enabled = true;
Timer2->Enabled = true;

I
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Unitl.h

I

#ifndef UnitlH
#define Unit1H

Il
#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <Dial ogs.hpp>
#include <ExtCtrls.hpp>

#include <Menus.hpp>

I
class TMainForm : public TForm
{
__published: /I | DE-managed Components
TMainMenu *MainMenul;
TMenultem *FILEL,
TMenultem * LoadTimeDomainDatal,
TMenultem * L oadFrequencyDomainDatal,
TMenultem * Savelmagel;
TMenultem * FourierTransforml;
TMenultem * FOURIERTRANSFORM?2;
TMenultem *N1,
TMenultem * Setupl;
TMenultem *MImagel,
TMenultem * Mimage2;
TMenultem * FrequencyDomainl,

TMenultem * FrequencyDomainphasel;
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private:
public:

TMenultem *N2;

TMenultem *N3;

TMenultem * ExportlntensityPIC1;
TOpenDialog * OpenDialogl;
TSaveDiaog * SaveDialogl,;
TOpenDialog * OpenDialog2;
TLabel *Label1;

TLabel *Label2;

Tlmage * Imagel;

TImage * Images;

TMenultem * TimeDomainlmagesl;

TMenultem * FrequencyDomainl magesi;

void _ fastcall LoadTimeDomainDatalClick(TObject * Sender);
void __ fastcall Savel magelClick(TObject * Sender);

void __ fastcall Mimage2Click(TObject * Sender);

void __ fastcall FOURIERTRANSFORM2CIick(TObject * Sender);
void __ fastcall TimeDomainl1Click(TObject *.Sender);

void __fastcall FrequencyDomain1Click(TObject * Sender);

void __ fastcall FrequencyDomainphaselClick(TObject * Sender);
void __ fastcall ExportlntensityPl CAClick(TObject * Sender);

void __ fastcall SetuplClick(TObject * Sender);

void __ fastcall LoadFrequencyDomainDatalClick(TObject * Sender);
void __ fastcall N2Click(TObject * Sender);

/I User declarations

AnsiString InfoFile; 1
AnsiString BaseDirectory; //Imaging

int Xpoints;,  //X

int Ypoints, /Y
int Xres,; 11X
int Yres; Iy
AnsiString FourierBaseDirectory; //

AnsiString ImageBaseDirectory;  //

AnsiString FourierlmageABaseDirectory;  //

AnsiString FourierlmagePBaseDirectory;  //
float deltaT;  //

int TDpoints, 1 waveform
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float TDMAX; //TD: FD:

float TDMIN; /I MAX: MIN:

float FDAMAX; /[A:amplitude P:phase
float FDAMIN;

float FDPMAX;

float FDPMIN;

float FDSfreq;  //
float FDEfreq;, //
float FDdf;

TComponent * AOwner;

/I User declarations
__fastcall TMainForm(TComponent* Owner);

protected:

FT(char *inPath,char * outPath,double dt,double SF,double EF,double df);
IntensityPic(Double Max, Double Min);

extern PACKAGE TMainForm *MainForm;

#endif

Unitl.cpp

#include <vcl.h>

#pragma hdrstop

#include "Unit1.h"
#include "Unit2.h"

#pragma package(smart_init)

#pragma resource "*.dfm"

#include<math.h>
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#include<complex.h>

TMainForm * MainForm;
I
__fastcall TMainForm:: TMainForm(TComponent* Owner)
: TForm(Owner)
{ FDSfreg=-2;
FDEfreq=4;
FDdf=0.05;

}
I
void __fastcall TMainForm::LoadTimeDomainDatalClick(TObject * Sender)//
{ FILE*inf_file;
if(OpenDia ogl->Execute())
{ InfoFile=OpenDidogl->FileName;
BaseDirectory=InfoFile.SubString(1,InfoFile.LastDelimiter("\\"));
L abel1->Caption=InfoFile.SubString(1,|nfoFile.LastDeimiter("\\"));

inf_file=fopen(InfoFile.c_str(),"r");

fscanf(inf_file,"%d %d %d %d %f %d %f %f",& Xpoints,& Ypoints,
& Xres,& Yres,& deltal,& T Dpoints,& TDMAX,& TDMIN);

fclose(inf_file);

TDMAX*=1.2;

TDMIN*=1.2,

FourierTransforml->Enabled=true;  //
TimeDomainlmagesl->Enabled=true; //
FrequencyDomainlmagesl->Enabled=false; //

}
I

void __fastcall TMainForm::Savel magelClick(TObject * Sender)

{ AnsiString temp;
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if (SaveDial ogl->Execute())
{ temp=SaveDialogl->FileName + ".bmp" ;
| mage3->Picture->SaveToFile(temp);
L abel 2->Caption=temp;
H

}
I

void __fastcall TMainForm::Mimage2Click(TObject * Sender)//
{intab;

int x,y;

float T;

FILE *in;
Imagel->Width=120;
Imagel->Height=70;

in=fopen("E:\\THz Imaging\0716\\L EO.txt","r);
for(a=0;a<=2800;a++)
{ fscanf(in,"%d %d %f",&X,&Y,& T);

Imagel->Canvas->Pixe g[X][y]=(TCol or)(0x010101)* (int)((256* (T-(-0.5)* 0.000001)/(15* 0.000001)));
|3
Imagel->Picture->SaveToFile("E:\\THz Imaging\0716\L EO.bmp");
fclose(in);

I

TMainForm::FT(char *inPath,char * outPath,double dt,double SF,double EF, double df)
[[fourier transform
{ double *amp;
double *t;
FILE *infile;
FILE *ouitfile;
int points,BasePhase=0;
double a,b,c,d,temp;
/I double dt;
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double freq;
complex<double> re,mor,Ire;
float ef;

double FDA,FDP;

amp=new doubl€e[ TDpoints+5];
t=new doubl€e[ TDpoints+5];

infile=fopen(inPath,"r");

for(points=0;(!feof (infil€))& & points<TDpoints; points++)
{ llc=g;
fscanf(infile,"%f %f",& e,&f);
amp| points]=f;
t[points]=¢;
1 if(points==3)
1 dt=e-c;
H
fclose(infile);

points--;

for(a=0;a<points;a++)
amp[(int)a]*=dt;

outfile=fopen(outPath,"w");
for(freq=SF;freq<=EF;freq+=df)
{ for(a=0,re=0;a<TDpoints;a++)

{ mor=complex<double>(0,-1)*freg*t[(int)a]* 6.2831,

re+=amp[ (int)a]* exp(mor);

h

if((arg(re)-arg(Ire))>4.5)

BasePhase=BasePhase-1;

if((arg(re)-arg(Ire))<(-4.5))

BasePhase=BasePhaset1,;

FDA=sgrt(norm(re));

FDP=arg(re)+BasePhase* 6.2831,
fprintf(outfile,"%E %E %E\n",freq,FDA,FDP);
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Ire=re;

if(FDA>FDAMAX)
FDAMAX=FDA;
if(FDA<FDAMIN)
FDAMIN=FDA,;
if(FDP>FDPMAX)
FDPMAX=FDP;
if(FDP<FDPMIN)
FDPMIN=FDP,

H

fclose(ouitfile);

delete amp;
deletet;

void __ fastcall TMainForm::FOURIERTRANSFORM 2Click(TObject * Sender)
)
{ FILE *in,*FDinfo;

int ab;

char infile[512],outfile[512];

in=fopen(InfoFile.c_str(),"r");

fscanf(in,"%d %d %d %d ",& Xpoints,& Ypoints,& Xres,& Yres);
fclose(in);

FourierBaseDirectory=BaseDirectory+"Fourier Spectrum";
CreateDir(FourierBaseDirectory);

FDAMAX=0;
FDAMIN=0;
FDPMAX=0;
FDPMIN=0;

for(a=0;a<Xpoints,a++)

for(b=0;b<Ypoaints;b++)

{ sprintf(infile,"%s%d %d.txt" ,BaseDirectory.c_str(),a,b);
sprintf(outfile,"%s\\%d %d.txt",FourierBaseDirectory.c_str(),a,b);
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FT(infile,outfile,deltaT,FDSfreq,FDEfreq,FDdf);

sprintf(outfile,"%s\Fourier.fif" ,FourierBaseDirectory.c_str());
FDinfo=fopen(outfile,"w");
fprintf(FDinfo,"%f %f %f\n",FDSfreq,FDEfreq,FDdf);
fprintf(FDinfo,"%d %d\n", X points, Ypoints);
fprintf(FDinfo,"%f %f %f %f",FDAMAX,FDAMIN,FDPMAX,FDPMIN);
fclose(FDinfo);
}
1
void __fastcall TMainForm:: TimeDomain1Click(TObject * Sender)//

{ intab,nm;
char intxt[128],outbmp[128];
FILE *in;
float t,amp;
AnsiString temp;

Imagel->Width=Xpoaints;
Imagel->Height=Ypoints;
ImageBaseDirectory=BaseDirectory+"lmage’";
CreateDir(ImageBaseDirectory);

IntensityPic(TDMAX, TDMIN) ;
temp=ImageBaseDirectory+"\\"+"TDIntensity.bmp";
I mage3->Picture->SaveToFile(temp);

for(n=0;n<TDpoints;n++)
{ for(a=0;a<Xpoints;a++)
for(b=0;b<Ypoaints;b++)
{ sprintf(intxt,"%s%d %(d.txt",BaseDirectory.c_str(),a,b);
in=fopen(intxt,"r");
for(m=0;m<=n;m++)
fscanf(in,"%f %f",&t,&amp);
fclose(in);

Imagel->Canvas->Pixelg a][b]=(TColor)0x010101* (int)(256* (amp-TDMIN)/(TDMAX-TDMIN));
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H
temp=ImageBaseDirectory+"\\"+n+".bmp";
Imagel->Picture->SaveToFile(temp);
H
}
I
void __fastcall TMainForm::FrequencyDomain1Click(TObject * Sender)//

{ intab,nm;
char intxt[512],outbmp[512];
FILE *in;
float F,amp,phase;
AnsiString temp;
long ***picData;
Tlmage * outputs,

AOwner = Imagel->Owner;

picData=new long**[(int) (FDEfreq=FD Sfreq)/FDdf+1];//
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
picData[n]=new long*[Xpoints];
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
for(a=0;a<Xpoints,at++)

picData[n][a]=new long[ Ypoaints];

FourierBaseDirectory=BaseDirectory+"Fourier Spectrum";
FourierlmageABaseDirectory=BaseDirectory+"FourierAmpl mage";
CreateDir(FourierlmageABaseDirectory);

IntensityPic(FDAMAX,FDAMIN) ;
temp=FourierlmageABaseDirectory+"\\"+"FDAlntensity.omp";
I mage3->Picture->SaveToFile(temp);

for(a=0;a<Xpoints,at+) //

for(b=0;b<Ypoaints;b++)

{ sprintf(intxt,"%s\%d %d.txt",FourierBaseDirectory.c_str(),a,b);
in=fopen(intxt,"r");
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
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{ fscanf(in,"%f %f %f" & F,& amp,& phase);
picData[n][a][b]=0x010101* (int)(256* (amp-FDAMIN)/(FDAMAX-FDAMIN));
H
fclose(in);
H

for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++) //

{ outputs = new TImage(AOwner);
outputs->Width=Xpoaints;
outputs->Height=Ypoints;

for(a=0;a<Xpoints,a++)
for(b=0;b<Ypoaints;b++)
outputs->Canvas->Pixelga][b]=(TColor)picData] n][a] [ b];

temp=FourierlmageABaseDirectory+"\\"+n+".bmp";

outputs->Picture->SaveToFile(temp);

delete outputs;
|3

for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
for(a=0;a<Xpoints,;at++)
delete picData[n][a];
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
delete picData[n];
delete picData;
}
I
void __fastcall TMainForm::FreguencyDomainphaselClick(TObject * Sender)//

{ intab,nm;
char intxt[512],outbmp[512];
FILE *in;
float F,amp,phase;
AnsiString temp;
long ***picData;
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Tlmage * outputs,

AOwner = Imagel->Owner;

picData=new long**[(int)(FDEfreq-FDSfreq)/FDdf+1];
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
picData[n]=new long*[Xpoints];
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
for(a=0;a<Xpoints,at++)

picData[n][a]=new long[ Ypoaints];

FourierBaseDirectory=BaseDirectory+"Fourier Spectrum";
FourierlmagePBaseDirectory=BaseDirectory+"FourierPhasel mage”;
CreateDir(FourierlmagePBaseDirectory);

IntensityPic(FDPMAX,FDPMIN) ;
temp=FourierlmagePBaseDirectory+"\\"+" FDPIntensity.bmp";
I mage3->Picture->SaveToFile(temp);

for(a=0;a<Xpoints,at++)
for(b=0;b<Ypoaints;b++)
{ sprintf(intxt,"%s\%d %d.txt",FourierBaseDirectory.c str(),a,b);
in=fopen(intxt,"r");
for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)
{ fscanf(in,"%f %f %f" & F,& amp,& phase);
picData]n][a][b]=0x010101* (int)(256* (phase-FDPMIN)/(FDPMAX-FDPMIN));
H
fclose(in);

for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)

{ outputs = new TImage(AOwner);
outputs->Width=Xpoaints;
outputs->Height=Ypoints;

for(a=0;a<Xpoints,at++)

for(b=0;b<Ypoaints;b++)
outputs->Canvas->Pixelga][b]=(TColor)picData] n][a] [ b];
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temp=FourierlmagePBaseDirectory+"\\"+n+".bmp";

outputs->Picture->SaveToFile(temp);

delete outputs,

H

for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)

for(a=0;a<Xpoints,at++)

delete picData[n][a];

for(n=0;n<=(FDEfreg-FDSfreq)/FDdf;n++)

delete picData[n];

delete picData;
}
I
void __fastcall TMainForm::ExportlntensityPl C1Click(TObject * Sender)
{ double Max,Min;

IntensityPic(4,-30) ;

I

TMainForm::IntensityPic(Double Max, Double Min)
{intab;
/I double Max,Min;

AnsiString out;

char temp[20];

for(a=8;a<32;at++)
for(b=8;b<268;b++)
I mage3->Canvas->Pixelg a][b]=0xFF0000;

for(a=10;a<30;at++)
for(b=10;b<266;b++)
Image3->Canvas->Pixel g a][b]=0x010101* (265-b);

I mage3->Canvas->Font->Si ze=6;
I mage3->Canvas->Font->Col or=0x000080;

for(a=0;a<=8;a++)
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{ Image3->Canvas->TextOut(35,262-32* a,out.FloatToStrF(Min+(Max-Min)*a/8,0,6,3));
|3

void __ fastcall TMainForm::Setup1Click(TObject * Sender)
{ Forml1->Visible=true;

Form1->Enabled=true;
}
I
void __ fastcall TMainForm::LoadFrequencyDomainDatalClick(TObject * Sender)
1
{ FILE*inf_file

if(OpenDia og2->Execute())

{ InfoFile=OpenDidog2->FileName;

BaseDirectory=InfoFile.SubString(1,InfoFile.LastDelimiter("\\"))+"..\\";

L abel1->Caption=BaseDirectory;
inf_file=fopen(InfoFile.c_str(),"r");
fscanf(inf_file,"%f %f %f %d %d %f %f %f
%f" & FDSfreq,& FDEfreq,& FDdf,& Xpoints,& Ypoints, &FDAMA X, & FDAMIN,& FDPMAX,& FDPM
IN);
fclose(inf_file);
FDAMAX*=1.05;
1 FDAMIN*=1.05;
1l FDPMAX*=1.05;
1 FDPMIN*=1.05;

FourierTransforml->Enabled=false; /
TimeDomainlmagesl->Enabled=false; //
FrequencyDomainlmagesl->Enabled=true; //

}
I
void __fastcall TMainForm::N2Click(TObject * Sender)//
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{ intab,nm;
char intxt[128],outbmp[128];
FILE *in;
float t,amp;
AnsiString temp;
long ***picData;
Tlmage * outputs,

AOwner = Imagel->Owner;

picData=new long**[TDpoints];
for(n=0;n<TDpoints;n++)
picData[n]=new long*[Xpoints];
for(n=0;n<TDpoints;n++)
for(a=0;a<Xpoints,at++)

picData[n][a]=new long[Ypoaints];

ImageBaseDirectory=BaseDirectory+''lmage";
CreateDir(ImageBaseDirectory);

IntensityPic(TDMAX, TDMIN) ;
temp=ImageBaseDirectory+"\\"+"TDIntensity.bmp";
I mage3->Picture->SaveToFile(temp);

for(a=0;a<Xpoints,at++)
for(b=0;b<Ypoaints;b++)
{ sprintf(intxt,"%s%d %(d.txt",BaseDirectory.c_str(),a,b);
in=fopen(intxt,"r");
for(n=0;n<TDpoints;n++)
{ fscanf(in,"%f %f",&t,&amp);
picData[n][a][b]=0x010101* (long)(256* (amp-TDMIN)/(TDMAX-TDMIN));
h
fclose(in);

for(n=0;n<TDpoints;n++)
{ outputs = new TImage(AOwner);
outputs->Width=Xpaints;
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outputs->Height=Ypoints;

for(a=0;a<Xpoints,at++)
for(b=0;b<Ypoints;b++)
outputs->Canvas->Pixelga][b]=(TColor)picData] n][a] [ b];

temp=ImageBaseDirectory+"\\"+n+".bmp";

outputs->Picture->SaveToFile(temp);

delete outputs;

for(n=0;n<TDpoints;n++)
for(a=0;a<Xpoints,at++)
delete picData[n][a];
for(n=0;n<TDpoints;n++)
delete picData[n];

delete picData;

I

Unit2.h

I

#ifndef Unit2H
#define Unit2H
Il

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>

#include <Forms.hpp>
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I

class TForml : public TForm
{
__published: // | DE-managed Components
TLabel *Label1;
TEdit * Edit1;
TLabel *Label2;
TEdit * Edit2;
TLabel *Label3;
TEdit * Edit3;
TButton * Button1,
TButton * Button2;
void __ fastcall Button1Click(TObject * Sender);
void __ fastcall Button2Click(TObject * Sender);
void __ fastcall FormShow(TObject * Sender);
private: /I User declarations
public: /I User declarations
__fastcall TForm1(TComponent*. Owner);
h
I

extern PACKAGE TForml *Forml;
Il

#endif

Unit2.cpp

I

#include <vcl.h>

#pragma hdrstop

#include "Unit2.h"
#include "Unit1.h"

I
#pragma package(smart_init)
#pragma resource "*.dfm"

TForml *Forml;
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I

__fastcall TForm2::TForm1(TComponent* Owner)
: TForm(Owner)

{ Editl->Text=MainForm->FDSfreq;
Edit2->Text=MainForm->FDEfreq;
Edit3->Text=MainForm->FDdf;

}

I

void __fastcall TForm1::Button1Click(TObject * Sender) //

{ MainForm->FDSfreg=Edit1->Text. ToDouble();
MainForm->FDEfreq=Edit2->Text. ToDoubl&();
MainForm->FDdf=Edit3->Text. ToDoubl&();

Form1->Enabled=false;

Form1->Visible=false;

}
I

void __ fastcall TForm1::Button2Click(T.Object * Sender,)
{ Form1->Enabled=false;

Form1->Visible=falsg;

}
I

void __ fastcall TForm1::FormShow(TObject * Sender)

{ Editl->Text=MainForm->FDSfreq;
Edit2->Text=MainForm->FDEfreq;
Edit3->Text=MainForm->FDdf;

I
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