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Abstract: The constructive and destructive fringe-like pattern (FP) introduced by the fringing
effects is a universal phenomenon emerging in the imaging system using the back-illuminated
CCD. Generally, the flat fielding or modeling based methods were applied to suppressing the FP
and featured as time-consuming, duplicated, and hardware-based. In this paper, a method based
on the wavelet transform was proposed for the interferogram processing in interference imaging
spectrometer. An artificial interferogram construction method was developed and utilized
to evaluate the quality of the reconstructed interferogram. The performance of defringing
was significantly determined by the wavelet decomposition. Through numerical simulation,
4 wavelets were selected out of 50 typical wavelets; the decomposition levels with better
performance were determined. The feasibility of the defringing and performance evaluation
methods were verified by the simulation and practical experiments. It provides us with a
software-based, time-saving, without prior knowledge, automatic approach for defringing.
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1. Introduction

Fringing, caused by the interferences with wavelengths in the visible to near-infrared (NIR)
spectral region, is an issue on the back-illuminated thinned charge coupled device (CCD) and
presented as the constructive and destructive interference fringe-like patterns(FP) [1]. To a
certain wavelength, the location of FP which is determined by the thickness of CCD and is
stable with time. The removal procedure is named as defringing. There were many approaches
developed by the researchers in the fields of astronomy, instrumentation and spectroscopy
etc. [2–9] . Malamuth and Walsh had applied the FP modeling-based method to the STIS
CCD [2, 3]. They modeled the FP amplitude based on the known CCD structure and reduced
the FP from the observed images. Howell has proposed a flat field method, using a neon lamp
as the light source, to reduce the FP [4]. Lagerholm had proposed an empirical method for the
removal of the FP in the spectral domain and the intensity variations in the image domain to
improve the derived results from VIMOS-IFU data [5]. Using the knowledge of FP, an automatic
defringing method to the EFOSC images was proposed by Colin [6]. The flat field combined
with filtering in the frequency domain was developed for the imaging spectrometer based on
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grating [7]. There are some correction algorithms which allow us to remove the unwanted FP,
but they worked only under the strictly controlled measurement conditions [8,9]. The proposed
methods were featured as requiring time-consuming operation, careful manual adjustments, the
prior construction parameters of CCD, the knowledge of FP, or additional experiments such
as the flat fielding. Thereby, it is difficult for us to use the proposed methods to implement
defringing readily.

In wavelength and radiation calibration of an interference imaging spectrometer (IISP),
fringing occurs while the monochromatic interferogram detected by a back-illuminated CCD
and the wavelength of incident light is larger than 700nm [10]. The observed interferogram
is the superposition of the monochromatic interferogram and FP. The spectral calibration
accuracy would be deteriorated. An additional operation such as the flat fielding is necessary
for an accurate calibration. The flat fielding is a compulsory operation in the calibration of
CCD response. The researchers in the spectroscopy field were familiar with the traditional
defringing methods based on the flat fielding [11,12]. Thereby, the flat fielding for defringing is
a time-consuming, duplicated, hardware-based and additional operation needed. Consequently,
it is a challenging and significant work to develop a software-based method to separate the
interferogram and FP.

In image processing, some background removal methods were proposed to pattern
recognition. The temporal median filter, Gaussian mixture model, wavelet transform (WT)
and empirical mode decomposition (EMD) based methods for background reduction were
developed by the researchers [13–15]. Inspired by the background reduction in pattern
recognition, it is possible for us to develop an algorithm to extract the interferogram accord-
ing to the characteristics of the interferogram and FP. However, it is distinguished from the
object extraction in the pattern recognition. In the natural image, the object is an isolated part
and not modulated by the background. In IISP, the raw interferogram is the superposition of
the ideal interferogram and FP. Thereby, it is practically impossible for us to use the proposed
background removal methods for the interferogram defringing.

In this paper, a WT-based defringing method is developed according to the characteristics of
monochromatic interferogram and FP. The paper is constructed as follows. Section 2 describes
the principle of IISP based on Savart polariscope (SP). Section 3 demonstrates the WT-based
defringing and artificial interferogram (ARTI) construction methods. In section 4, the wavelets
and wavelet levels with better performance are determined by simulation. The feasibility
verification of the proposed method is presented in section 4. Section 5 contains the defringing
results of the proposed scheme in practical experiment. The summary of our work is presented
in section 6.

2. Interference imaging spectrometer

object
L1

L2
P1

SP
P2

L3
CCD

Data cube

x

y

O

Fig. 1. The schematic of IISP based on SP.
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The SP based IISP proposed by Zhang et al. is used to detect the spatial and spectral information
of the objects simultaneously [13]. The schematic of IISP is shown in Fig. 1. The collimating
lens is composed by the lenses L1 and L2 ; P1 is the polarizer; SP is used as a beam-splitter to
split the incident light into two components whose polarization orientations are perpendicular
to each other; P2 is the analyzer; L3 is the imaging lens; a back-illuminated Sarnoff CCD is
placed on the focal plane of L3 ; the computer is used to data storage and processing. The
spatial information can be directely reconstructed from the raw data [16–18]. The spectral
information is retrieved from the realigned interferogram data cube by the Fourier transform
or other approaches [19, 20] . As shown in Fig. 1, a data cube combined both the spatial and
spectral information is obtained after the data processing. The raw data taken by IISP is the
superposition of the spatial and interferogram information which can be taken by the traditional
camera and Fourier transform spectrometer, respectively [21, 22] .

(a) (b)

Fig. 2. The monochromatic interferograms generated by the incident light with wavelengths
of 600nm (a) and 900nm (b).

The monochromatic interferograms are the essential material for the data processing such
as the wavelength, spectral response, and spectral resolution calibrations. In IISP, the fringing
occurred while the wavelength λ was larger than 700nm. Figure 2 shows two monochromatic
interferograms generated by the incident lights are 600 and 900nm, respectively. Obviously,
the interferogram shown in Fig. 2(b) was seriously contaminated by the FP sourcing from the
fringing. The vertical and horizontal stripes shown in Fig. 2(a) were introduced by the CCD
mosaic [23].

3. Wavelet transform based defringing

3.1. The characteristics of interferogram and FP

IISP is a type of push-broom imaging spectrometer [16]. The bright-dark equispaced stripes
in the monochromatic interferogram generated by a uniform luminance source are parallel to
each other. Generally, the interferogram is a high frequency 2-D signal. The FP from fringing
effect is featured as wavelength depended, structural, and slowly varying. Usually, it is hardly to
separate the interferogram and FP in the frequency domain since they are nonlinearly modulated
by each other.

3.2. The WT-based defringing

It is known that an image can be decomposed into different scales which are corresponding to
the approximation and detail information. The detail information is classified as the vertical,
horizontal, and diagonal information [24, 25]. It provides us a powerful tool to extract the
information in a certain direction. It is assumed that the stripes in monochromatic interferogram
taken by IISP are distributed vertically. The vertical information of the interferogram with FP
can approximatelly considered as the desired interferogram to a certain extent. It provides us an
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Fig. 3. The wavelet decomposition of monochromatic interferogram shown in Fig. 2(b).

alternative method to extract the interferogram. In this paper, the interferogram is reconstructed
by the vertical detail information only. The FP is restored by the approximation and detail
information coded in the horizontal and diagonal parts.

As shown in Fig. 3, the interferogram shown in Fig. 2(b) was decomposed into two levels
and with the ’haar’ wavelet. V1, H1 and D1, respectively, denote the vertical , horizontal,
and diagonal information of the first level decomposition. A2, V2, H2 and D2, respectively,
denote the approximation, vertical , horizontal, and diagonal information of the second level
decomposition. The approximation information of the first level decomposition, denoted by A1,
can be reconstructed by A2, V2, H2 and D2. It is obvious that the main information of FP was
coded in the approximation part. The main information of the monochromatic interferogram
was coded in the vertical part.

The WT-based image processing is sensitive to the wavelet, and decomposition level [26,27].
Thereby, many wavelets as the candidates are adopted in defringing. For each wavelet, various
interferogram and FP are reconstructed while the raw interferograms are decomposed into
different levels. The optimal interferogram and FP are obtained after interferogram evaluation.
As shown in Fig. 4, the WT-based defringing is implemented through the follow steps:

(1) Select a wavelet from the candidates;
(2) Decomposing the raw interferogram into L levels, L is set as 1 originally;
(3) Reconstructing the interferogram by inverse WT of the vertical information at different

scales;
(4) Reconstructing the FP by inverse WT of the approximation information, the horizontal

and diagonal detail information at different scales;
(5) Calculating the evaluation metrics, the original metrics are 0;
(6) Comparing the metrics with those of the L − 1 level decomposition, and taking the better

one as the temporary result;
(7) Setting L = L + 1 and replicating the steps 2 to 6 if the performance is better than the

former one; taking the temporary result as the optimal result obtained by the given wavelet;
(8) Comparing the metrics with those of the N − 1 wavelet, and taking the better one as the
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Fig. 4. Flow chart of WT-based defringing.

temporary result;
(9) Replacing the given wavelet by the next candidate and implementing step 2 to 8 to obtain

the optimal result.

3.3. Evaluation metric

In simulation, a reference image is available to evaluate the performance of restored image.
However, there is no reference image for us in practical application. Generally, some non-
reference image methods were applied to natural image quality evaluation [28–30]. However,
the interferogram is distinguished from the natural image as illustrated in sections 1 and
3.1. There was no effective approch proposed for the interferogram quality evaluation. Based
on the characteristics of monochromatic interferogram, we developed an adaptive artificial
interferogram (ARTI) construction method to provide a reference interfrogram for performanc
evaluation.

The ideal monochromatic interferogram is characterized by: each row is a cosine type 1-
D interferogram and identical to the other rows; each column is a constant value. Thereby, a
reference interferogram can be constructed as follow:

(1) Obtaining a 1-D interferogram via computing the mean along column direction of the
reconstructed interferogram (RECI);

(2) Removing the background of the 1-D interferogram via ensemble EMD based method
[31, 32] ;

(3) Replicating and extending the 1-D interferogram into a 2-D reference interferogram
whose size is identical to that of the RECI. Each row of the reference interferogram is identical
to the 1-D mean interferogram.

Generally, the structural similarity index (SSIM) and peak signal to noise ratio (PSNR) are
used as the image quality metrics [33]. PSNR is mainly used to estimate the absolute errors.
SSIM is perception-based model that considers image degradation as perceived change in
structural information, while also incorporating important perceptual phenomena, including
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both luminance masking and contrast masking terms. Herein, PSNR and SSIM were utilized
to evaluate the interferograms quality. In simulation, both the simulated interferogram (SIMI)
and ARTI were used to evaluate the RECI, respectively. In practical experiment, the ARTI is
provided to interferogram quality evaluation as the reference interferogram.

4. Simulation

The monochromatic interferogram with FP can be theoretically modeled as

I (x , y, λ) = I0(λ)cos(
2πΔ(x , y, λ)

λ
) + F (x , y) + n(x , y). (1)

where I0 is the spectral radiation at wavelength λ ; Δ(x , y, λ) is the optical path difference
(OPD) corresponding to the spatial point (x , y) ; F (x , y) and n(x , y) , respectively, are the FP
and additive noise.

Fig. 5. The simulated monochromatic interferogram (a), FP (b) and the interferogram with
FP (c).

According to Eq. (1), we can obtain a SIMI with FP . In the simulation, λ = 750nm, I0 is
set as 1 with an arbitrary unit, the OPD range is [-64, 64]μm at interval of 0.25μm , F (x , y)
is provided by a FP image obtained by flat fielding. The OPD varied along x direction and
maintained a constant value along y direction. The SIMI, FP and the interferogram with FP are
shown in Figs. 5(a), 5(b) and 5(c), respectively.

4.1. The determination of the candidate wavelets and decomposition level

As illustrated in the WT-based defringing, various wavelets are considered as the candidates.
There are a lot of available wavelets [34, 35]. The Fresnelet transform proposed in [35] was
a successful example for the wavelet application in optical imaging. However, it is better to
be utilized in light propagation. Thereby, the typical wavelets such as ’haar’ and ’sym2’ etc.
were adopted in our work. It is time-consuming and ineffective to take all the wavelets as the
candidates for defringing. As well as, it is ineffective to implemente the defringing at every
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Fig. 6. The surfaces of different SSIM metrics: SSIMSim (a) and SSIMSim (b) .

wavelet decomposition level from 1 to L. To reduce the number of candidates, the wavelets with
better performance are necessary to be selected out and considered as the candidates. Similarly,
it is significant to determine the minimal and maximal decomposition levels with the better and
more robust performance.

To selecte out the candidate wavelets, 50 typical wavelets were introduced into the defringing.
For each wavelet, the interferogram shown in Fig. 5(c) was decomposed into L levels. L varies
from 1 to 10 at interval of 1. According to the steps 2 to 4 in section 3.2, the interferograms
and FPs were reconstructed while the interferogram was decomposed into L level with respect
to a certain wavelet. The SSIM metrics to evaluate the similarity between the SIMI and RECI,
denoted by SSIMSim , were obtained and shown in Fig. 6(a). According to the method proposed
in section 3.3, an ARTI can be constructed from the RECI. The SSIM metrics to evaluate the
similarity between the ARTI and RECI, denoted as SSIMArt , were obtained and shown in Fig.
6(b). It can be seen that the SSIM distribution in the two surfaces are very similar to each other.
It is necessary to make a quantitive evaluation on the two SSIM metrics.

In order to evaluate the performance of various wavelets and decomposition levels, the linear
equation between SSIMSim and SSIMArt metrics can be obtained using least square fitting and
expressed as

SSIMArt = kS ∗ SSIMSim + bS . (2)

where kS and bS , respectively, are the slope and intercept of the fitted line. Similarly, the linear
equations between SSIMSim and SSIMArt metrics can be obtained and given as

PSN RArt = kP ∗ PSN RSim + bP . (3)

where kS and bS , respectively, are the slope and intercept of the fitted line.
Another metric to evaluate the similarity or correlation between two variables is the

correlation coefficient. The correlation coefficient between SSIMSim and SSIMArt is denoted
by RS . The correlation coefficient between PSN RSim and PSN RArt is denoted by RP . The
mean of SSIMSim , SSIMArt , PSN RSim , and PSN RArt of a certain wavelet are denoted as
μS
Sim

, μS
Art

, μP
Sim

, and μP
Art

, respectively. These parameters to measure the correlation between
the simulated and artificial constructed reference interferograms were obtained using various
wavelets and listed in Table 1. The operater (.) denotes the number is negative. Four candidate
wavelets with the better performance were selected out from the 50 wavelets shown in Table
1 according to the following sifting criterions: | kS − 1 |≤ 0.01, | bS |≤ 0.01, | RS |≥ 0.90,
| μS

Sim
|≥ 0.90, | μS

Art
|≥ 0.90, | kP − 1 |≤ 0.01, | RP |≥ 0.90, | μP

Sim
|≥ 15.00, and

| μP
Art
|≥ 15.00. These 4 wavelets marked in red font, respectively, are ’db4’, ’db8’, ’sym5’,

and ’rbio5.5’.
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Table 1. Evaluation metrics of different wavelets.
wavelet kS bS RS μS

Sim
μS
Art

kP bP RP μP
Sim

μP
Art

haar 0.86 0.14 0.98 0.88 0.90 1.03 0.49 0.97 14.48 15.43
db1 0.87 0.14 0.98 0.88 0.90 1.03 0.47 0.97 14.48 15.43
db2 0.98 0.02 1.00 0.88 0.89 1.09 (0.86) 0.99 14.60 15.06
db3 0.89 0.11 0.89 0.90 0.91 0.85 2.98 0.76 15.10 15.75
db4 0.95 0.06 0.97 0.94 0.94 0.96 1.23 0.95 17.37 17.89
db5 1.05 (0.04) 0.96 0.93 0.93 1.13 (1.49) 0.78 16.48 17.15
db6 0.40 0.57 0.45 0.93 0.94 0.31 12.43 0.25 16.39 17.44
db7 0.75 0.24 0.82 0.93 0.94 0.95 1.47 0.84 16.66 17.32
db8 0.99 0.01 1.00 0.94 0.94 1.08 (1.00) 0.99 16.87 17.17
db9 1.06 (0.05) 0.99 0.93 0.94 1.25 (3.71) 0.98 16.82 17.26
db10 1.07 (0.06) 0.99 0.94 0.95 1.36 (5.78) 0.97 17.56 18.19
sym2 0.99 0.01 1.00 0.88 0.89 1.10 (0.98) 0.99 14.60 15.05
sym3 0.89 0.11 0.89 0.90 0.91 0.84 2.99 0.76 15.10 15.72
sym5 1.00 0.01 1.00 0.92 0.92 1.03 (0.19) 0.99 15.96 16.27
sym6 0.24 0.71 0.30 0.93 0.94 0.01 17.14 0.00 16.31 17.23
sym7 1.06 (0.05) 0.97 0.93 0.94 1.20 (2.75) 0.89 16.77 17.44
sym8 0.32 0.65 0.37 0.94 0.95 0.19 15.15 0.14 17.17 18.36
coif1 0.67 0.31 0.81 0.90 0.92 0.80 3.92 0.79 15.60 16.43
coif2 0.32 0.65 0.46 0.93 0.95 0.29 12.96 0.30 16.91 17.92
coif3 0.57 0.41 0.56 0.92 0.94 0.42 10.56 0.27 16.28 17.41
coif4 0.44 0.54 0.46 0.94 0.95 0.15 15.91 0.10 17.35 18.60
coif5 0.80 0.20 0.70 0.93 0.94 0.58 8.32 0.30 16.65 18.03

bior1.1 0.87 0.13 0.98 0.88 0.90 1.04 0.43 0.97 14.48 15.42
bior1.3 0.79 0.23 0.97 0.82 0.89 1.39 (2.12) 0.96 12.75 15.62
bior1.5 1.06 (0.04) 1.00 0.85 0.87 1.23 (2.38) 1.00 13.65 14.42
bior2.2 0.55 0.42 0.89 0.90 0.91 0.53 7.84 0.73 15.12 15.80
bior2.4 0.41 0.56 0.58 0.92 0.94 0.38 10.99 0.40 16.23 17.13
bior2.6 0.43 0.54 0.51 0.93 0.95 0.34 12.22 0.29 16.91 17.92
bior2.8 0.47 0.51 0.43 0.93 0.94 0.05 17.06 0.03 16.74 17.87
bior3.1 1.08 (0.00) 0.99 0.24 0.27 1.25 0.00 0.69 6.99 8.71
bior3.3 0.62 0.33 0.82 0.83 0.85 0.33 9.15 0.46 12.76 13.32
bior3.5 0.81 0.18 0.85 0.90 0.91 0.78 3.95 0.77 15.25 15.89
bior3.7 0.95 0.05 0.89 0.92 0.93 0.86 2.97 0.71 16.11 16.76
bior3.9 1.03 (0.02) 0.94 0.93 0.94 1.12 (1.26) 0.83 16.97 17.79
bior4.4 0.33 0.64 0.59 0.92 0.94 0.31 12.16 0.40 16.42 17.30
bior5.5 0.89 0.10 0.99 0.93 0.93 0.94 1.38 0.99 16.78 17.12
bior6.8 0.22 0.74 0.27 0.93 0.95 (0.10) 19.78 (0.07) 16.92 18.08
rbio1.1 0.87 0.14 0.98 0.88 0.90 1.03 0.45 0.97 14.48 15.43
rbio1.3 0.83 0.16 0.96 0.88 0.89 0.92 1.70 0.94 14.23 14.75
rbio1.5 0.78 0.21 0.99 0.90 0.91 0.88 2.13 0.99 15.22 15.52
rbio2.2 1.00 0.02 0.99 0.74 0.76 1.12 (0.30) 0.93 12.48 13.69
rbio2.4 0.55 0.42 0.64 0.91 0.93 0.50 8.94 0.44 15.83 16.77
rbio2.6 0.35 0.61 0.57 0.93 0.94 0.37 11.52 0.43 16.79 17.71
rbio2.8 0.25 0.71 0.47 0.93 0.94 0.20 14.26 0.25 16.77 17.64
rbio3.1 0.56 0.39 0.66 0.22 0.51 (0.47) 21.24 (0.27) 7.60 17.64
rbio3.3 0.88 0.15 0.97 0.79 0.85 1.15 0.61 0.93 12.80 15.28
rbio3.5 1.02 (0.01) 1.00 0.91 0.92 1.13 (1.52) 0.98 16.06 16.55
rbio3.7 1.07 (0.06) 0.98 0.92 0.93 1.21 (2.77) 0.91 16.09 16.74
rbio5.5 1.00 0.01 1.00 0.93 0.94 1.06 (0.76) 0.99 16.88 17.17
rbio6.8 0.45 0.52 0.44 0.94 0.95 0.07 16.98 0.04 16.90 18.09
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Table 2. Evaluation metrics of different wavelet decomposition level.

Level 1 2 3 4 5 6 7 8 9 10
kS 0.53 1.04 1.03 0.96 0.96 1.06 0.78 0.91 0.97 1.00
bS 0.46 (0.04) (0.03) 0.04 0.04 (0.05) 0.21 0.09 0.03 0.00
RS 0.92 0.98 1.00 1.00 1.00 0.99 0.98 1.00 1.00 1.00
μS
Sim

0.95 0.96 0.96 0.95 0.95 0.95 0.95 0.94 0.90 0.88
μS
Art

0.97 0.97 0.96 0.95 0.95 0.95 0.95 0.94 0.91 0.88
kP 0.86 1.24 1.14 1.00 1.00 1.17 0.80 0.93 0.98 1.03
bP 4.25 (3.81) (2.35) 0.27 0.21 (2.73) 3.69 1.32 0.51 (0.26)
RP 0.87 0.96 1.00 1.00 1.00 0.99 0.96 1.00 1.00 1.00
μP
Sim

18.05 19.10 18.34 17.58 17.86 17.70 17.42 16.73 14.96 13.99
μP
Art

19.73 19.96 18.64 17.79 18.07 17.93 17.67 16.95 15.13 14.15

To determine the minimal and maximal wavelet decomposition levels, the slope, intercept,
correlation coefficient and mean values of with respective to different decomposition levels were
obtained and shown in Table 2. The data used to generate Table 2 are sourced from the 4 selected
candidate wavelets. It can be found that a worse linear correlation was presented while the
decomposition level number is 1. That is, the constructed reference image based performance
evaluation is not very efficient. If the same criterions as above were adopted, it can be discovered
that the defringing method is effective and robust while decomposition level number is less
than 6. Thereby, the minimal and maximal decomposition levels in the defringing are 2 and 6,
respectively.

4.2. WT-based defringing

Fig. 7. The reconstructed FP (a) and interferogram (b).

The 4 selected candidate wavelets obtained in section 4.1 were applied to defringing for the
interferogram shown in Fig. 2(c). The decomposition level is varied from 2 to 6. According
to the method presented in Fig. 4, the FP and interferogram are extracted and shown in Figs.
7(a) and (b), respectively. The SSIM between the SIMI and RECI is 0.97. The FP is effectively
suppressed.

5. Experiment

The interferograms formed by the monochromatic lights with wavelengths of 900 and 960 nm
were shown in Figs. 8(a) and 8(b), respectively. Obviously, both the two interferograms were

                                                                                                    Vol. 25, No. 15 | 24 Jul 2017 | OPTICS EXPRESS 17048 



Fig. 8. The monochromatic interferograms generated by the monochromatic lights with the
wavelengths of 900nm (a) and 960nm (b).

contaminated by the FP. One horizontal stripe can be discovered in both Figs. 8(a) and 8(b). 7
vertical stripes can be found in Fig. 8(b). These stripes were introduced by CCD mosaic [20].

Fig. 9. The RECIs and reconstructed FPs: (a) The RECI (900nm); (b) The reconstructed
FP (900nm); (c) The RECI (960nm); (b) The reconstructed FP (960nm).

Using the WT-based defringing method, the interferograms and FPs were reconstructed
from the interferograms shown in Fig. 9. As shown in Figs. 9(a)-(d), the fringing and CCD
mosaic stripes were suppressed effectively. The run times for the defringing of the 900 and
960nm interferograms, respectively, were 15.2s and 15.6s. We have implemented the defringing
algorithm in MATLAB (the laptop computer used: i7-5500U; CPU: 2.40 GHz,2.40 GHz;
Lenovo, Shen Zhen, China).
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6. Conclusion

A WT-based method was developed to suppress the fringing effects in IISP according to the
characteristics of the interferogram and FP. The interferogram was reconstructed from the
vertical detail information of different WT decomposition scales. The FP was reconstructed
from the approximation information, the horizontal and diagonal detail information of different
scales. In the simulation, 4 candidate wavelets, ’db4’, ’db8’, ’sym5’, and ’rbio5.5’, were selected
out from 50 typical wavelets to make the defringing faster and more effective. Simutaneoulsy,
it was found that the perferomance of the candidate wavelets were more effective and robust
while the decomposition level is from 2 to 6. Based on EMD and the characteristics of the
interferogram and FP, an ARTI construction method was developed to evaluate the RECI
without reference interferogram in practical experiment. The feasibility of the method was
verified by both the simulation and practical experiments. The stripes introduced by the CCD
mosaic were suppressed also. It provides us an alternative approach to suppress the FP in
the monochromatic interferograms taken by IISP. Potentially, the proposed algorithm can be
utilized for the signal extraction, nonlinear background removal and optical calibration etc.
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