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Abstract

Terahertz single-pixel imaging is an emerging technology that has received considerable
attention in recent years for the purpose of imaging targets. Single-pixel terahertz imaging has several
advantages that are critical for medical, industrial, and especially security applications. This method is a
novel approach that provides the possibility of acquiring a terahertz image of the target, instead of using
expensive terahertz cameras, with only a single-pixel terahertz detector. The main idea behind this
imaging technique is to successively radiate the terahertz beam to the object and measure and record the
output voltage of the single-pixel terahertz detector for each terahertz beam irradiation. Each time the
terahertz beam is emitted, using different masks or a uniquely patterned mask, the terahertz beam is
spatially modulated and then directed onto the object. Therefore, the object is illuminated repeatedly with
a different pattern of terahertz radiation, and the detector voltage values vary for each mask or each
irradiation instance. By recording and processing the values of the single-pixel detector and using the
compressed sensing technique, the image of the object can be reconstructed. One of the most important
challenges of single-pixel terahertz imaging is imaging speed. In this paper, a mechanical mask is used
due to its availability and lower cost. In the simulation results, the recovered images are compared with
the original image using MSE and SSIM metrics. The evaluation results indicate the success of this
single-pixel imaging approach with a mechanical mask and a compressed sensing reconstruction
algorithm.
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2 X-ray.

L&) o plal pl olKils 150

AF Y XYY ONY ol & Silse Sl g 00,28 iomins

BY e’


https://dor.isc.ac/dor/20.1001.1.23454024.1403.12.1.1.4
https://orcid.org/0000-0003-0823-2968

Yo OLlen 5 Sliglw coble Lo, ¢ (Suilio Sl g 00 pibid (miows g1 (S 358 |5 Sy, ST (6510 32 52,9005

=5 slmad 5l aln Slil g by olfiws (VL jlewy cdoq

B o epls JSG 4 Sibe 2 sl Sy o200 slo JuuSy
el W3z 0,509, SO aline 5o IS 4 Cod a5 onlais I

Sy ST (5510 52 1 guai Y

porbaeay Vs ono oSy S5 o ST L g oS85 sy
S GgmYge sl il e 5l G5 L (0 950 ST A0S
2 ez Sl bS5l gan S Gl b ol oo ool 58
Slado slaes (il 8L ol asles Bis Sy SO Jvled]
Lo ks Col sl (a3l L Kool g (6,10 s
Sl SSTL e g WS (o0 il )9 (S geYgie (55
L ogdiome Cod JuaSiy S5 5L IK0T 50 oSy 5l paeine
S ST (o (5 So3lasl pslio 3" g5 Ko (5551 3l ool
slets, 5l sameo 4 g  slatin oS 2 58 Sy S

[V LAY o welgs bl pus paal ( oijlop

2l & Cad 5 oS Js Fol)) ohe) SHle o)l b,
S ey ol 9= Fedoly ) & ar s b D ewl s,
Foo 1 ail o gl sl slal)l G 4 cond Sy S50 5
i ostien Sy 5 laalale e 4 el
2ol o] ela sy Syt 31 45 lbeSols 5l ookl b Sle
DS o0 j5ee gyl b fuSey (B 5l 9 S o0 e Fie 15
Seolo 59, 655y s a5 ikt cglos ySoilil b ures 5
50 b Solail slaws aiiS oo s3lwil 1) ygal e oo plodl
il Lo Sy olss (g5l Ly a8 olgi o sy oo
Aol b b Sy olass 51 5aS by S0 slasl olass oS 90,0
355 ksl |y g0 588 (5 K (sl 5 5l oslic U

eSS sl KT 5l oolial b JolS pguas Sy JuSis
oo e 00iS dgie G SLM L LSy SO (g )0 pigad )8
S y08 (Sl (Glwlre Glac s 5 Vi ju Sl 2SI
V-V St g9mdg0 il ye S50 Gl 0 )50 Wilgie
Iy =S Nl )l b LS SO 5L, a1 s slas lio
30 =S oilasIN o Sy SO 3l eolaul oS s o LS
Sladaly a0 0ol conl JuSo N L 6 0503l S blas
Ol Sy S5 6, el 5o calie (ol b i
St 3ok g aS oo b U T 5l (030 b 60 g
clio dilobs 5 by, S Ol b LSy S5 (6500 50 90

LNV 098 plonil 55 (5 50655 (e o Wilgs o0

? Snapshot.

* SLM.

5 Snapshot.

6 Compressed sensing.

CCD 3,5 o plos! CCD' 5l sslitusl b il 3 g 30,3590k
b 4ol o 1) 55 a8 ool 5Ly SAT sl S e Sl (sl
Dopgodn |y (o295 gl 9 03,5 hod pedl 4 ene
S oo o Sl S aygeles Sl (lacgore 457 Jlzs
55,2 L b >lss 43 COD lagl,T sl ISaT el
dacusgasme ol 4y azgi bl Cwod)) 5 g anion b
L polas 85 slp o8 Sl (Ghgy (IS S5 5100 0005
S S 9 (99209598) JaSy ST 5L 58T S 5l osliu
3l eolaiwl 4y 5s g0 (S—wle) SLM \’)}3 S je¥s0e
09 OlsSsm o8 Sl T g, (nl S ge 955 0 pLICCD
oRle plemean |y elie JLSle SIS glaas s Jooss
Sy iz log)es 5 Lalyl s 35,0 1,5 CCD (6l b
S ST sl IS8T 0 lge pan 50 aSST e 0 I
L5 ol ppgad aiz o [Flasis lo,05 5 55 (g i plgo |
Slle (Fouzy Gl 4 i Sy S5 gy 4 F 2
ause Slea 30 5 JuSy SO lajle AT Ll wl walys
2,00 35,2 15 GWCCD 4 Cos (550l

Swle gilwosly sl @l Slilae 51V A Jlo yo b (sl
oo 5l LS ol jo [8]acds eolaiul (55 Sl 495V g00)
ol oaiiolr paas) o8l ool 6,00 &5 gl Sl
Sewle £ee (LS ool o ccwl sadooliiwl SCube lgiea
o=l dan oS JSal el sadaisle iz slagSIl L alis
ol LacSls Sl s 008 probe) ol 55 S
s lp (Sl D g0ty Sule P (0357 (Bge @y
WS (oo o b ((Hly oo )5 Sln ) g crl e &

Sl Lo, S (S daSule  SlSe g e s a3l (6l
oolaiwl 35,0 1,5 (g o el 1o Swle loscdy o> > Suwd
o=l N s yed oy jo 29 5 VeV e Jlo jo Jliolaicay ais S
G > [Flasis S oolail 550 13 (g0 geal sl s,

A odwal (Sl (glaSule sl be SLM 3l s oy

S5 5, s 6l ppeal Gy, S ]l dlie onl s)0ls
Swle \_i_.l)‘ OOLA._M:‘j oé)_.i}.é W)_J w GL.&.J
Sl S colu g (b Guzen ol Bl (S
slal jo Joim assi L (Bolai (xhwgs (o550l L (Sl
Jolie  Soen b (Sl Sule AY a5 JuSy Y- ¥Y -
15 Sl ppgas alaslejl Glosz )3 5 03,5 algs S

S a4y azgi by ol 48,5 113 oolauols jg0 (JuSiy ST 350
e g Y atie (cmye JSo b b oSy o) 575 (0

! Charge-Coupled Device.
% Spatial Light Modulation.
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! Digital Micro Mirror Device (DMD).
? Liquid Cristal Device (LCD).

® Liquid Cristal On Silicon (LCoS).

* Light Emitting Diode (LED).
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* Wavelets.
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