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Abstract Terahertz dual-axis reflection confocal scanning imaging technique can penetrate nonpolar and non-metallic
materials and then realizes high-resolution 3D imaging, thus it has wide research and application values. Its 2D
imaging quality is greatly related to the axial position of the object. Experiments about the influence of the object
axial position on the 2D imaging quality are carried out by utilizing 2.52 THz dual-axis reflection confocal scanning
imaging system. Line contrast and area contrast are introduced to objectively evaluate the imaging quality. The
subjective evaluation tallies with the objective evaluation basically.
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Fig. 1 Schematic diagram of dual-axis reflection confocal scanning microscope imaging
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Fig. 2 Setup of confocal scanning imaging system
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Fig. 3 Imaging results of commemorative coin at different axial positions z. (a) Photo;
(b) 2=0.12 mm; (c) 2=0.07 mm; (d) 2= 0
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Fig. 4 Line scans of Fig. 3 (b)~(d). (a) 20th row; (b) 17th column
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Table 1 Line contrasts R, (row) and R; (column) of line scans in Fig. 4
Number 7 /mm R, R,
1 0.12 0.8161 (2.91%) 0.9097
2 0.07 0.8206 (3.48%) 0.8032
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T AU BT X 4, B KT B C PR AR T, kUl
M] - MZ
C=—7— (6)
M,

XMy FRoR W S IE M, FoR st B {E.

HPEH L 3(h) ~ () ISR BT i AR P 3 () ~ (D BRI 4 AN DX Cn L 5 77250 T+ 55 DXl e B2 . IX 4k
TN TT 23 530 S 5 S5 R 5%, TH A B M (M, S SR FEE C o HT I 17 39 AR 5t 4 5 DX I TTT A
IV 350 S SR TR B M, M, B X0 FEEE C, T T I SRR i SR B i . 35 45 2R
Nk 2 Fro, LIy S 1) 12 8 D O B4 SR D BRI 55 A 60 DO FUJEE B A X R 22 L R AN S TR R
o AT Wy R D 0 I DX L RE e RS A . 3 A% X /N 2908 0.6 mm (9 4 1A
Bt Wy PRk 1) 7 B AE 0~0.12 mm B AGESCR FE AR, DO FE BEAX R 22 /T 500,

I 1 «/pixel

B 5 ] 3(h) ~ (d) X% b BE A i 52 1 4 A X 3]

Fig. 5 Four areas chosen for area contrast evaluations from Fig. 3(b)~(d)
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Table 2 Area contrast evaluation results of Fig. 3 (b) ~(d)

Number Z /mm M, M, C, M, M, C,
1 0.12 0.4298 0.2489 0.4209 (—3.64%) 1.1959 0.1912 0.8401 (—0.77%)
2 0.07 0.4520 0.2637 0.4166 (—4.62%) 1.2093 0.2284 0.8111 (—4.19%)
3 0 0.4068 0.2291 0.4368 1.0926 0.1676 0.8466

ZEZ R FEEM SRS X /NS48 0.6 mm AW AER S AR B, B a a3 B AF 0~0.12 mm
A A% R R I A AT T, A X IR 22N T 5%

081101-4



53, 081101(2016) HBNSHEFZHE

www.opticsjournal.net

Gy VRl 1] 37 8 %k nUARSCR RS, AT T BRI . I (2) L (3) L (5 L 1A = WIE
0,0.07 A1 0.12,y BIE N 0, HA S 8050 ¥ 15 90 50 B — B0, nT DLAS B Wy Ak 1 A [l o] 007 8 = B BUAR &R
e ) (oo MRy . [FIREHD, 5 304 = ME R 0.0.07 A1 012,20 MR 0, HAh S 0 e 5 500 4 B — 3.,
A LAS B Y AR AL T TR Rl e AL = R R SR Im (o R, 6 g th T IFRAS IR . al LUFE L B B
Te] 57 B 18384 K o 7 4 R AT I AHL TR IR R BE S O X AR BT 5 T )

1.0

10
@ 0 ®
—2=0.07

0.8 v 0.8
~ ~
£ 06 £06
: :
E 0.4 §0.4

02 02

0 S TR 0 e
05 -03 -01 0l 03 05 05 -03 _ -01 01 0.3 05

Displacement & /mm Displacement y /mm

P 6 PR Ak T A Te) ol 1 i 5 A A o 7 A £ . Cad D 5 () G 6]
Fig. 6 Response curves at different axial positions of the object. (a) Lateral; (b) longitudinal
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Fig. 7 Normalized response curves at different axial positions of the object. (a) Lateral; (b) longitudinal
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