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Fig. 1 Flow of the proposed interpolation

algorithm for Raman imaging
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Fig.3  The principle of Voigt function fitting interpolation
points with adjacent points in Mode 1
(a): Voigt function of point 1; (b): Voigt function of point 3;

(¢): Voigt function of point 2
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Fig. 4 Experimental comparison image of
tablet 1 and cell 1 in mode 1
(a): The image to be interpolated of tablet 1 (The spatial resolution
is 19X 105); (b): The image after interpolating one row in (a) (37X
105); (c): The contrast image was collected with the same spatial
resolution as (b) (37X 105); (d): The image to be interpolated of
cell 1 (The spatial resolution is 19X 189); (e): The image after inter-
polating one row in (d) (37X 189); (f): The contrast image was col-

lected with the same spatial resolution as (e) (37X189)
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Fig. 5 Experimental comparison image of
tablet 1 and cell 1 in mode 2
(a): The image to be interpolated of tablet 1 (The spatial resolution
is 19X53); (b): The image after interpolating one point in (a) (37X
105); (c¢): The contrast image was collected with the same spatial
resolution as (b) (37X 105); (d): The image to be interpolated of
cell 1 (19X95); (e): The image after interpolating one point in (d)
(37X189); (f): The contrast image was collected with the same spa-

tial resolution as (e) (37 X189)
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Fig. 6 Compound histogram of interpolated one line/one point Raman image and same
spatial resolution contrast Raman image of tablet 1 and cell 1 in two modes
(a): Compound histogram of tablet 1 in mode 1; (b): Compound histogram of cell 1 in mode 1;

(¢): Compound histogram of tablet 1 in mode 2; (d): Compound histogram of cell 1 in mode 2
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Fig. 7 Raman images of tablet 1 and cell 1 interpolated by VFI with different number of interpolations in mode 1

(a): Table 1 interpolates 3 lines of Raman image (145X 105); (b): Table 1 interpolates 7 lines of Raman image (289X 105) ;
(¢): Cell 1 interpolates 3 lines of Raman image (145X189); (d): Cell 1 interpolates 7 lines of Raman image (289X 189)
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Fig. 8 Raman images of tablet 1 and cell 1 at different scanning intervals and after interpolation in mode 1

(a): Raman image of tablet 1 (The spatial resolution is 9X105); (b): Raman image of tablet 1(5X105);
(¢): Raman image of cell 1(9X189); (d): Raman image of cell 1(5X189);

(e) : Interpolated Raman image of tablet 1 (37X105); (). Interpolated Raman image of tablet 1 (37X 105);

(g): Interpolated Raman image of cell 1(37X189); (h): Interpolated Raman image of cell 1(37<189)

B9 AHNEEELRTREHAE
(a): 40l 1 $ 2 G (25 Bl 43 HE 2R 37X105) 5 (b) : i 1 $7 8 MR (19X105) 5 (o)« (b) {7 2 KIMZ (37X 105)

Fig. 9 Diagram of component information loss

(a) : Raman image of cell 1 (The spatial resolution is 37X 105); (b) Raman image of cell 1(19X105); (c): Interpolated Raman image of (b)
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An Interpolation Method for Raman Imaging Using Voigt Function
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361005, China
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Abstract Raman imaging is a very important part of Raman spectroscopy technology. By generating pseudo-color images of
spectral data, a substance component’s concentration and location distribution information in the collected area can be obtained.
At present, Raman imaging technology has gradually become one of the optimal solutions for monitoring biological activity and
substance components. In order to obtain a clear imaging effect, the amount of data in the collection process should not be too
small otherwise, the imaging effect is poor, the serrations are heavy, and the visual effect is not good. However, although the
increase in the amount of data can get a better imaging effect, it will increase the time cost and reduce the instrument’s life.
Therefore, it is of great significance to improve the spatial resolution of the imaging and reduce the temporal resolution of the
imaging by interpolating the data of the collection points without increasing the time and hardware cost. In this paper, an image
interpolation algorithm based on the study of the physical properties of Raman spectral waveform structure is proposed. Different
from traditional image interpolation algorithm of image pixel values only for processing, by combining the Raman signal of
physical properties, least square method and physical properties of the most suitable mathematical model of the Raman spectral
peaks Voigt function of existing mathematical fitting spectrum data are extracted eigenvalue, and the extracted eigenvalue by
linear interpolation method to calculate the unknown interpolation point. The spatial resolution of existing Raman images can be
directly improved by calculating the Voigt function of interpolation points based on the eigenvalue of the GT function.
Meanwhile, the scanning time can also be shortened, and the temporal resolution of Raman images can be improved by this
method. At the same time, in order to verify the effectiveness and feasibility of the proposed algorithm, the original Raman
images of a drug and a biological cell were interpolated, and the histogram Euclidean distance algorithm and structural similarity
algorithm (SSIM, an authority image similarity evaluation algorithm) were used to evaluate the interpolation effect. The
experimental results show that the proposed algorithm can preserve important information such as the distribution and
concentration of sample components well when the pixel increment is 50% and 75% respectively. The proposed algorithm can
improve the performance of Raman imaging without upgrading the hardware and is recommended as an effective supplement to

the data processing and software of Raman imaging.
Keywords Raman imaging; Image processing; Spatial resolution; Voigt function
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