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Traditional image stitching method: SIFT image stitching

E As a beam diagnostic tool with the highest resolution, the 1D-CFC (one
dimensional carbon fiber composite)A A1 | O Edardbtdi®the key beam
parametersuchasbeamdivergencebeamuniformity.

E According to the design of acceleratingsystem of ion source for CRAFT
(ComprehensivdresearchFacility for Fusion Technology)NNBI (Negativelon
based\euralBeaminjectionsystem)the CFCcalorimeterns designedasanarrow _ _ _
and long structurewith the size of 1800mmi 680mm. In order to obtain a clear ~ SIFT algorithm feature point matching results|
beam profile, two infrared camerasare used to photographthe temperature

/A Many excellentimage stitching algorithms use points as featuresfor image alignment, such Q

distribution of CFC surface Consideringthe field of view in horizontal and APAP(As-ProjectiveAs-Possibleimage Stitching with Moving DLT), AANAP(Adaptive As-Naturat

vertical direction,incompletediagnosticcalorimetennfraredimageswith partially As-Possible),SPHP(Shap®reservingHalf-projective Warps for Image Stitching, etc. However, the

overlappingcontentsareobtained experimentalesultsshow that featurematchingdoesnot perform well on this image,andthereare
E In Orderto analyzeconvenlentlyand Obtaln a Completeand accuratemage data’ ) Significanterrquin the matChingreSUItS,CaUSinerorS?n thelmageStltChlngreSUItS |

the two imagesacquiredfrom the differentinfrared cameraneedto be stitched In A The s_lft(ScaIelnvarlantfeature_trans_fo_rm)_algorlthmstltch_lngresu!tsarelngccurateand hayeobw_ous

this paper, the global geometric structure of the image is preserved, the mlsqllgnmentBecgusmf the high similarity of featgrepomtsandmconsplcuousaverlapplngreglons

) _ _ _ _ _ In this experimentlinearfeaturesarechosemasthe stitchingbenchmark

overlappingregionsare matchedusingstraightline andpoint features andfor the \ /

nonoverlappingregions, constraintsbasedon global similar transformationare

introducedto reduceperspectiveand projectiondistortion, and show the single Comparison of image edge detection results

view stitchingresultsfinally. A

E The experimentalresults show that this method can obtain pixel-level stitching
resultsin the nonfixed viewpoint, which hasstrongerrobustnessand generality
compareawith the traditional methodand can provide effective datafor the next
stepof beamparameteanalysis

CRAFT NNBI Test Platform

-

. TheCFCdiagnostiadeviceis designechsa nonfixed devicethatcanmoveforwardandbackward h

. Thetwo infraredcamerasaremountedon the samestraightline, which is perpendiculato the ground
Theinfraredcamerdensis horizontal,andthe cameraopticalcentens parallelto the ground.

. Becausdheheightof the CFC calorimeters too large,thetwo infraredcamerasanonly shoota part

N of the calorimetersurface andthe shootingimageshaveoverlappingcontents

/
‘ Sobel operator-x\ g Sobel operator-y\ ‘ Hough transform\ /Probabilistichough\
direction detection direction detection edge detection edge transform
/_ 9 results+LSD ) results+LSD y € results ¥y B detection results )
/A Various straightline detectionalgorithmswere usedto processthe images,andthe processingesult?

/_ found thatthe mostaccuratestraightline resultswere detectedvhenthe cannyoperatorwascombined
with the possiblehoughtransformalgorithm LSD(Line SegmentDetector) algorithm would cause
manyshortline segmentsandhoughtransformwould causetoo manyresultsfor the samestraightline

detectionandtheresultsneededo befiltered.
\ & /
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/AAS shown above, the white line segmentis a set Determine whetherthe number of two imags
collectionsis greaterthanor equalto 5. If yes,it meansthatimagestitchingis possible Numbereach
collection accordingto the coordinatesize Selectthe collection with the largest number as the

alternativefor the stitchingseamof theimage,andthencalculatethe stitchingseamof the selectedther
Image

4 N 4 N A In the two setsselectedn the abovestep,two straightlines are calculatedaccordingto the coordinate
Camera shot Camera shot . . . . . . . .
: : relationshipwhich shouldbelongto the sameline in the stitchedimage,andthe two imagesarestitched
Image(Top half Image(Bottom . . L
with this line asthe stitchingseam
of the mockup) half of the
- J < C
mockup) /ﬁ
/A Theblack part of the imageis the cfc target,andtherestis thetarge? Conclusion This work was supportedby ComprehensiveResearch

Facility for the National Natural Science Foundation of

frame Sincethe cfc is a black heatconductingmaterialandthe frame

_ ) ) _ 4 The main purposeof this experimenis to find agapasthe\ China(ContractNo.11975262 and Collaborative Innovation

IS not heatconducting,the infrared cameracan capturethe obvious stitching benchmark,use the line featuresof the device Programof Hefei ScienceCenter, CAS (202CHSCCIF016)
frame shapein the experiment,so the point and line featuresof the frameto find the accuratestitchinggap, andfinally getthe and ComprehensivékesearciFacility for FusionTechnology

N frameareusedto stitchtwo images y [ Panorama mockuﬂ; stitching image The correctedimage can provide data Programof China under (ContractNo. 201800005273-01-
supportfor obtainingkey beamparameters \001228) )
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