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Abstract A precise pose monitor is required for high precision target positioning in inertial-confinement-fusion
(ICPF) experiments. Conventional visual monitoring methods are sensitive to illumination and target pose and often
need artificial judgment. This paper introduces seale invariant feature transform (SIFT) algorithm into ICF target
monitoring domain and implements an on-line target monitoring method based on SIFT features matching. The

experimental results of an on-line setting demonstrate that the translational and angle accuracy are better than 6 pm

and 0.5, respectively.
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Fig.1 Extreme in difference of Gaussian image
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Fig. 2 SIFT feature descriptor. (a) Gray gradient;
(b) SIFT feature vector
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Fig.3 Feature matching result. (a) Before movement; (b)after movement; (c¢) the matched features between them
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Fig.4 Difference value between SIFT feature matching
and the optical grating sensor
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Fig. 5 Matching result of planar turning (a) and the
method to compute the turned angle(b)
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Table 1 Matched points of the CCD image

CCD position Turn before Turn after

(263. 086,407, 099) (261.621,375.851)

Upper CCD  (358. 948,56. 752) (357.79297,25. 453)
(402.735,69. 863) (401, 65625,38.531)
(372.637,55.128) (371.476,86.027)

Lower CCD  (298.551,100. 395) (299. 265,130. 953)

(458. 291,169, 854) (457,968,200, 988)
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Fig. 6 Matching results of target turning 1'. (a), (b)

Images of up CCD (before/after turning); (c),
(d) images of down of down CCD (before/after
turning) ; (e), (f) matching results (before/after

turning)

B 7 LW T
Fig. 7 Method of stereo angle computing
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