H50E K 1 ERIESHIFy Vol.50 No.1
2024 4E 1 A CHINA MEASUREMENT & TEST January, 2024

IR A&, TARE, THMA, %. Canny 1 Z K A2 42 2 3 H ARSI = [T]. L, 2024, 50(1): 178-184. WU

Dong, WANG Donghe, DING Qingwei, et al. Attitude measurement of target in range based on Canny edge detection and axis

vector[J]. China Measurement & Test, 2024, 50(1): 178-184. DOI: 10.11857/j.issn.1674-5124.2022080134

Canny 1A% M Fshk R = 5017
E* \KIL.\I)\IJE

x AL ERE, TRE, Bz

(1 P EREE B R AR S BIRETE BT, 35 R AR T 130000; 2. [ RARIEE 63618 #EBA, Brif J%2 /K ) 841001)

OB T AT HARAY LA B, $2H —Fh T Canny AN 5 Hough ELZRASIN A0S H bR IEMG LR
$RIT5 5, IR TGO 28 23 AT HEFEATE U MR 4R, SEl BAREZe iy 2B H i, e — A £ 6
oA 5 R AR B ARENR, ST RAERIEG 15 %28 F Canny 55460 B briti 2k, i1 25 B %58 F Hough ELERAG I
TR AR T T E bR, SR R AR 05 A0 B ARRZE T A () 2 8] -, R T T AH S R RS H ARk
RARILEES . IR TT R T Canny S ZAG TN Hough 15 2846 I A Rh 2R 42 BT 1, 7E07 ZLRIE o1 AN )
SRR RIS BERZEAE 0.3°20 45, 6 S BRI vhow FAR I I ZE B BUR 25 £E-0.7°~0.6° 2 1], SEI0 2 W%y TA TR L
10 E AR 2 0 25 A AR I iR oK .

X HEIR): HeF & Canny FGRI; BTG, Hough EERA; ShL A

FE 5 2S: TB XEAFRRSRD: A NERS: 1674-5124(2024)01-0178-07

Attitude measurement of target in range based on Canny
edge detection and axis vector
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Abstract: For the attitude measurement of the flying target in the range, a method of extracting the axis of the
target image in the range based on Canny edge detection and Hough line detection is proposed. And the axis of
the rotating conical carrier is obtained by the intersection of imaging planes to achieve the attitude
measurement of the target axis. Generally, multiple optical measuring devices are used to collect target images
in the range test. Canny operator is applied to detect the edge of the target. Hough straight line detection
algorithm is applied to the edge image to extract the target axis on the imaging plane. And then the space plane
where the measuring station and the target axis are located can be obtained. The attitude angle of the target axis
vector is obtained by using the principle of surface intersection. This measurement method is based on the axis
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extraction method of Canny edge detection and Hough straight line detection. In the simulation test, the axis
angle error extracted by applying different parameters is about 0.3°, and in the actual test, the axis extraction
error of the target is between —0.7° and 0.6°. The experiment shows that the method can accurately extract the
yaw angle and pitch angle of the target axis, which can meet the requirements of the range test. The experiment
shows that the attitude angle of the target axis extracted by this method can meet the requirements of the

experiment.
Keywords: optical measurement; Canny edge detection; attitude calculation; Hough line detection; axis
detection
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