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ÉAs a beam diagnostic tool with the highest resolution, the 1D-CFC (one-

dimensional carbon fiber composite)ÃÁÌÏÒÉÍÅÔÅÒcan obtain the key beam

parameterssuchasbeamdivergence,beamuniformity.

ÉAccording to the design of acceleratingsystem of ion source for CRAFT

(ComprehensiveResearchFacility for FusionTechnology)NNBI (NegativeIon

basedNeuralBeamInjectionsystem),theCFCcalorimeteris designedasa narrow

and long structurewith the size of 1800mmĬ680mm. In order to obtain a clear

beam profile, two infrared camerasare used to photographthe temperature

distribution of CFC surface. Consideringthe field of view in horizontal and

verticaldirection,incompletediagnosticcalorimeterinfraredimageswith partially

overlappingcontentsareobtained.

ÉIn order to analyzeconvenientlyandobtaina completeandaccurateimagedata,

the two imagesacquiredfrom thedifferent infraredcameraneedto bestitched. In

this paper, the global geometric structure of the image is preserved, the

overlappingregionsarematchedusingstraightline andpoint features,andfor the

non-overlappingregions,constraintsbasedon global similar transformationare

introducedto reduceperspectiveand projectiondistortion,and show the single-

view stitchingresultsfinally.

ÉThe experimentalresultsshow that this methodcan obtain pixel-level stitching

resultsin the non-fixed viewpoint, which hasstrongerrobustnessand generality

comparedwith the traditionalmethodandcanprovideeffectivedatafor the next

stepof beamparameteranalysis.

CRAFT NNBI Test Platform

*Y.J. Xu, et al, 8th International Symposium on Negative Ions, Beam and Sources, 2nd-7th Oct., Online  Tel: 86-551-65595662    Fax: 86-551-65593146     E-mail: yjxu@ipp.ac.cn

Conclusion

Themainpurposeof this experimentis to find agapasthe

stitching benchmark,use the line featuresof the device

frameto find the accuratestitchinggap,andfinally get the

stitching image. The corrected image can provide data

supportfor obtainingkeybeamparameters.
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¸TheCFCdiagnosticdeviceis designedasanon-fixed devicethatcanmoveforwardandbackward.

¸Thetwo infraredcamerasaremountedon thesamestraightline, which is perpendicularto theground.

Theinfraredcameralensis horizontal,andthecameraopticalcenteris parallelto theground.

¸Becausetheheightof theCFCcalorimeteris too large,thetwo infraredcamerascanonly shoota part

of thecalorimetersurface,andtheshootingimageshaveoverlappingcontents
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ÅTheblackpartof the imageis thecfc target,andthe restis the target

frame. Sincethecfc is a blackheat-conductingmaterialandtheframe

is not heat-conducting,the infrared cameracan capturethe obvious

frame shapein the experiment,so the point and line featuresof the

frameareusedto stitchtwo images
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Comparison of image edge detection results

ÂVariousstraightline detectionalgorithmswereusedto processthe images,and the processingresults

found that themostaccuratestraightline resultsweredetectedwhenthecannyoperatorwascombined

with the possiblehough transformalgorithm. LSD(Line SegmentDetector) algorithm would cause

manyshortline segments,andhoughtransformwould causetoo manyresultsfor thesamestraightline

detection,andtheresultsneededto befiltered.

ÅAs shown above, the white line segmentis a set. Determinewhether the number of two image

collectionsis greaterthanor equalto 5. If yes,it meansthat imagestitchingis possible. Numbereach

collection according to the coordinatesize. Select the collection with the largest number as the

alternativefor thestitchingseamof theimage,andthencalculatethestitchingseamof theselectedother

image.

Å In the two setsselectedin the abovestep,two straightlines arecalculatedaccordingto the coordinate

relationship,which shouldbelongto thesameline in thestitchedimage,andthetwo imagesarestitched

with this line asthestitchingseam.
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ÂMany excellent image stitching algorithms use points as featuresfor image alignment, such as

APAP(As-Projective-As-PossibleImageStitchingwith Moving DLT), AANAP(Adaptive As-Natural-

As-Possible),SPHP(Shape-PreservingHalf-projectiveWarps for ImageStitching, etc. However, the

experimentalresultsshow that featurematchingdoesnot perform well on this image,and thereare

significanterrorsin thematchingresults,causingerrorsin theimagestitchingresults.

ÂThe sift(Scale-invariantfeaturetransform)algorithmstitchingresultsareinaccurateandhaveobvious

misalignment. Becauseof the high similarity of featurepointsandinconspicuousoverlappingregions

in thisexperiment,linearfeaturesarechosenasthestitchingbenchmark.
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