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Improvement of 2.52 THz Array Transmission Imaging System and
Resolution Analysis
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Abstract THz Array imaging has wide application foreground because of the high imaging speed and large detection
area. The design of optical path has great effect on image quality. The THz real imaging system is constructed by use
of the SIFIR-50 THz laser as imaging illuminant and Pyrocam [[| thermal imager as array detector. The system has
been improved using a series of off-axis parabolic reflectors and polyethylene lens. Imaging experiments on the object
of water mark, hollowed-out metal board and resolution board have been made and clear images are obtained. By
comparing with original imaging results, it is validated that the imaging quality is well improved. By analyzing the
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imaging results, resolution of the imaging system can be evaluated and reaches up to 0.6 mm.

Key words imaging systems; THz imaging; array imaging; real imaging; resolution

OCIS codes 110.6795; 110.0110

1 5] a5

VEAE Sk X K bk 2% (THz) J8 1% 1 BF 9% 4% 18 %%
ZH0 L TR B TR 2 ) R R
JH TR P 2 00 6% F) TRT 9 AR AT BRI R R R R 2
JAG T E AR T LS I R AR S A L (ELJE: THT R SR
TE R 22 B i RAEBUEE S0 A Rt — D4R .

Alan W. M. Lee & F 2005 4E # 17 T
2.52 THz B 1 T B 35 5 1% BT — R B 5t i
BE — P B A T A AN — R B O
K e PR A S 0 R R Y T AR R IR E AR i

Wi B 2010-04-27; WEIEMFRMBEH: 2010-07-01

TR B Y R AR O B R R AR 5 AR B A
B0 B REAT OGRS b RAS TR I M A R
Tl B K /N 160 pixel X 120 pixel, SCHEK A AR 35 Hi
H AT A7 5 A BRI A1 0 B 0=1. 22 3/d. ¥ H b
Je R0 T B RS RN E b TR B A ACTT LA B R
FH PR N 1.5 mm, Alan W. M. Lee
400 2006 4EHEAT T 4. 3 THz I 1] B 3 45 R 5%
JSAGE o A5l FH VAl 4 i 2 S 4 RN — > Tk 0 A
JCIE BRI A% R 320 pixel X 240 pixel. % {5 £f A
BB 2B - AR SO AT R . BN R IIR 2 R AT

TEER v Bk &FQ985—) B AL WFoT A, BN KR 2% BRIl F9E . E-mail: hi. rory@yahoo. com. cn
SIRE N 2 FFA963—) . WL H R T ENFROLEH B S KB R AL % mwrae.

E-mail: hit_liqgi@yahoo. com. en GEA{F I & A . W [E 2 2r 245 5t

5 :5040350252M)

0111001-1



H |

# ot

T 1.89 THz [ M5B 5T RAE o N R TR ED R
2 F bR B HOBCEAE R 22 R AT IR . B Ot gl R
L 155 B3 TR 5 e AR A AR . W R Dolk R
TE 1. 63, 2.45 f1 2.52 THz 3 B #F 47 7 1 5 A%
R o BRSO B R R R R L0
T AR R LR HEAT A SRR O B B
T2 A MH— &5 s> 2B oR . Wi
JRAR TR 23 32 BIAR PR o

K258 AR RGOy BE R SRR DR G B
A5G A DR BB A ] Y AS ] T A B D . RO 2%
SRR ARG 23 B R T OB R
s il ad A R B fR AT L/ O BE R
2.52 THziE S UM BOL 8 AR &R GEAR 4 6 5 R
S8 L RGBT LK E) 0. 31 mm™',0.3 THz
IR 3% AR AR G e X 0 AR MR AR T RE S ) B
FEATLLGKE] 0. 25 mam "™ 1A A 2% 17 [ AR B 43 B
R 2 B AR AR G 0 A S R PR Celn AR ' TR A
A R GE AR RE D I I P 45 1 1 RE BT D
JE » H A ZAREE X AR GEAT AR BR R 9 0 B R AT
IS THA L DL B 88 [ b 10 2401 RSF i A7 RBEA
Hok#E R HER . T & A2 M 2hE, BT
#R I H R AT TR H L A DR R R R S Y
PR BA BN ERR G T . AR SO 5O % FE RT3
TELIIN T 3 AN (] A B A 4 T S S B O AL
B i P AR T YR A T AT A TR AR A B 2 R
s AT LUGE AR 2R G814 73 B 3 A0 5 A 1 k3

2 G R S
K22 EAH T A F] SIFIR-50 CO, ffiiz i 42 K
5 2% O 28 VR i BUREUR  th CO, Otz F B
(CH;OH), — % W % (CH,F,) 8 # — & B ¢
(CH;CD = A AR e BE ) i 22 Kbk 25006 . R Ge 4
R R TR L T HL S TR, &
WOt R G fe fhas e = 4R 2. 52 THz Seit, fy 2

! THz laser

He-Ne laser E\Sl plane

“h <N

object mmm

(a

M4 detector

”
L - l
L Y
-
) M3

BRI RE MR . Hofl BB 2. 24,1, 89
1,63 THz, (HJZFo o PR A 25, SC 50 o iy 1 0 %2
2.52 THz. % 50 mW, % Pyrocam [l #4/% 1%
B S T B R0 25 - Nk 48 Hz B 4% o IR I AR i A
48 Hz, ’ME R}k 124 pixel X 124 pixel, SZr R
SEh 1204 mm X 12, 4 mm, $ #0 K 15 & 4 W
1) fiT 7R » M1, M2, M3 35 Sy 25 %l 4l 187 S 55 %53
M1 ££FE 5. 08 em, M2 ££§F 10. 16 mm, M2 £ 5 5
Kfzzim i it M1 RAEJ5 1R B B4, 15
BUGOER 2k M1 A M2 547 3. 97 KRG R 4
WG CH AR 5 Ry 2450 b B8 S 3 H AR 2w, i B
HIG AR M & BMA RN, R B AR E 7E M2 A
M3 Z ] i B ] DL R R HOX IS 22 0 B R AR
AN B IRFE M PG ) H ] 56 F Al A L Bl
H A% Je UG 1 T8 R R0 2§ 1) 7 5 BV AT S A 2
Wi R . Zad HbRJa & SOk &t M3 fER 20
B MA J5 R EBUR BN, BB 58 4 A S B I FE R
W8S fm b, M3 AR 15, 24 cm, M4 5 12 cm.,
HE TR 25 1 6 5 42 T RO B R T RE 8 5
43 ) FH AR D 25 10 A 8 T AR L BB A% 00 2% 2] 5 B A 0
A CTE AN & 1Ch) i 7s o d Ji A1) A0 408 o A0 S B BRI
Mo HER0=1.22 2/d. ZRGEH M3 I EZEH 4 cm,
I A 5 A 5 M3, B 3] M3 IO BE AR
BEEA 3 ecm, HAs 5 M3 B 4 cm, F L R FE MR
B3 B2 0.2 mm,

SR 907 il 40 17 6% 76 BRI b 0T DA B Bk 22
A5 o A5 B g O ) D BRE L (2 0 R R R ket
A 2 o Y FEURR B L A IR 25 2 5 | RAR . L
rRAE R Y A SO 2 R B0 B — Pl T B R AT
K2 R T 8 5 S OO HE AT Rl B 9 R T R
T 255 W55 K 2 19 D' B JU 2t o DA T e A A B e ki
Sk e i . AT LA SR AR R AT L B 4 BR 25 X 43

array

()

1 R R A () S R A% G BE (b)

Fig. 1 Imaging system (a) and the spot image in the detector (b)
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Fig. 2 White-light image of the target
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Fig. 3 Imaging results of letter H. (a) original image, (b) photo of envelop, (¢) THz image through envelop,

(d) THz image through A4 paper
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Fig. 4 Imaging results comparison of ¥ 5. (a) white-light image, (b) THz image and histogram equalization,

(c) original image and histogram equalization
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Fig. 5 Imaging results comparison of ¥ 20. (a) white-light image, (b) THz image and histogram equalization,

(¢) original imaging and histogram equalization, (d) original imaging and image by using a polyethylene lens
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Fig. 6 Histogram comparison of ¥ 20. (a) present image in Fig. 5(b), (b) original image in Fig. 5(c), (c) original

image in Fig. 5(d)
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Fig. 8 Imaging results of 0. 8 mm fringe on the resolution

board. (a) original image, (b) histogram equalization
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Fig. 9 Gray levels distribution of single line pixels
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Fig. 10 Imaging results of 0. 6 mm fringe on the resolution
board. (a) original image, (b) histogram equalization
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Fig. 11 Gray levels distribution of single line pixels
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