Study on the stitching method of beam target infrared image
based on global transformation

Yongjian Xu @, Liping Chen 25, Yizhen Xu 2¢, Xufeng Peng ¢, Yue Hu?¢, Ling Yu @
a Institute of Plasma Physics, Chinese Academy of Sciences, Hefel 230031, P.R.China
b Institute of Physical Science and Information Technology, Anhui University, Hefei 230601, China
¢ University of Science and Technology of China ,Hefei 230031,China

Traditional image stitching method: SIFT image stitching

€ As a beam diagnostic tool with the highest resolution, the 1D-CFC (one-
dimensional carbon fiber composite) calorimeter can obtain the key beam
parameters such as beam divergence, beam uniformity.

& According to the design of accelerating system of ion source for CRAFT
(Comprehensive Research Facility for Fusion Technology) NNBI (Negative lon
based Neural Beam Injection system), the CFC calorimeter is designed as a narrow _ _ _
and long structure with the size of 1800mmx680mm. In order to obtain a clear ~ SIFT algorithm feature point matching results |
beam profile, two infrared cameras are used to photograph the temperature

ﬁ Many excellent image stitching algorithms use points as features for image alignment, such Q

distribution of CFC surface. Considering the field of view in horizontal and APAP(As-Projective-As-Possible Image Stitching with Moving DLT), AANAP(Adaptive As-Natural-

vertical direction, incomplete diagnostic calorimeter infrared images with partially As-Possible), SPHP(Shape-Preserving Half-projective Warps for Image Stitching, etc. However, the

overlapping contents are obtained. experimental results show that feature matching does not perform well on this image, and there are
‘ln Order to analyze Convenlently and Obtaln a Complete and accurate |mage data, Slgnlflcant errO-rS N the matChIng reSUItS, CaUSing.errorS |n the Image StItChlng results. .

the two images acquired from the different infrared camera need to be stitched. In _ The s_|ft(ScaIe-|nvar|ant feature _transfor_m)_algorlthm stltch!ng resuIFs are m_accurate and ha_ve obv!ous

this paper, the global geometric structure of the image is preserved, the _mlsa_llgnmen_t. Becayse of the high similarity of featl_Jre |_oomts and inconspicuous overlapping regions

_ _ _ : : _ In this experiment, linear features are chosen as the stitching benchmark.

overlapping regions are matched using straight line and point features, and for the K /

non-overlapping regions, constraints based on global similar transformation are

introduced to reduce perspective and projection distortion, and show the single- Comparison of image edge detection results

view stitching results finally. A

& The experimental results show that this method can obtain pixel-level stitching
results in the non-fixed viewpoint, which has stronger robustness and generality
compared with the traditional method and can provide effective data for the next
step of beam parameter analysis.

CRAFT NNBI Test Platform

/0 The CFC diagnostic device Is designed as a non-fixed device that can move forward and backward . h
® The two infrared cameras are mounted on the same straight line, which is perpendicular to the ground.
The infrared camera lens is horizontal, and the camera optical center is parallel to the ground .
® Because the height of the CFC calorimeter is too large, the two infrared cameras can only shoot a part
g of the calorimeter surface, and the shooting images have overlapping contents Y,
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Various straight line detection algorithms were used to process the images, and the processing results
found that the most accurate straight line results were detected when the canny operator was combined
with the possible hough transform algorithm. LSD(Line Segment Detector ) algorithm would cause
many short line segments, and hough transform would cause too many results for the same straight line
g detection, and the results needed to be filtered. Yy
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/DAS shown above, the white line segment iIs a set. Determine whether the number of two image\
collections is greater than or equal to 5. If yes, It means that image stitching is possible. Number each
collection according to the coordinate size. Select the collection with the largest number as the
alternative for the stitching seam of the image, and then calculate the stitching seam of the selected other
Image.

@ D @ ) O In the two sets selected In the above step, two straight lines are calculated according to the coordinate
Camera shot Camera shot : : : . . . . )
: : relationship, which should belong to the same line in the stitched image, and the two images are stitched
image (Top half image (Bottom ) L L
with this line as the stitching seam.
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/'O The black part of the image is the cfc target, and the rest is the target\ Conclusion UINE WEiLS WEs SUppelisy |0y COmprensnsie [RESsEn
: : . : Facility for the National Natural Science Foundation of
frame. Since the cfc_ IS a blac_k heat-conducting material and the frgme 4 The main purpose of this experiment is to find a gap as the\ China(Contract No.11975262) and Collaborative Innovation
IS not heat-cc_)nductlng, the Infrared camera can cgpture the obvious stitching benchmark, use the line features of the device Program of Hefei Science Center, CAS (2020HSCCIPO16)
frame shape in the experiment, so the point and line features of the frame to find the accurate stitching gap, and finally get the and Comprehensive Research Facility for Fusion Technology
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