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101 ESTABLISH A PIXEL COORDINATE SYSTEM. A MECHANICAL
ARM TAIL-END CAMERA COORDINATE SYSTEM, AND A WORLD
COORDINATE SYSTEM

102 ACQUIRE PIXEL COORDINATES OF A TARGET POINT OF A
TARGET OBJECT IN THE PIXEL COORDINATE SYSTEM, A
CAMERA INTRINSIC PARAMETER MATRIX, A CAMERA
EXTRINSIC PARAMETER MATRIX, AND A HOMOGENEOUS
TRANSFORMATION MATRIX OF A MECHANICAL ARM TAIL END
WITH RESPECT TO THE WORLD COORDINATE SYSTEM

103 ACCORDING TO THE PIXEL COORDINATES OF THE
TARGET POINT, THE CAMERA INTRINSIC PARAMETER MATRIX,
THE CAMERA EXTRINSIC PARAMETER MATRIX, AND THE
HOMOGENEOUS TRANSFORMATION MATRIX OF THE
MECHANICAL ARM TAIL END WITH RESPECT TO THE WORLD
COORDINATE SYSTEM, OBTAIN A LINE-OF-SIGHT VECTOR OF
THE TARGET POINT WITH RESPECT TO THE WORLD
COORDINATE SYSTEM

104 ACCORDING TO THE HOMOGENEOUS TRANSFORMATION
MATRIX OF THE CAMERA COORDINATE SYSTEM WITH
RESPECT TO THE WORLD COORDINATE SYSTEM AND THE
LINE-OF-SIGHT VECTOR OF THE TARGET POINT WITH
RESPECT TO THE WORLD COORDINATE SYSTEM, OBTAIN AN
EQUATION OF A STRAIGHT LINE-OF-SIGHT

105 ACQUIRE, IN THE WORLD COORDINATE SYSTEM, A PLANE
EQUATION OF A PLANE IN WHICH THE TARGET POINT IS
LOCATED

106 OBTAIN WORLD COORDINATES OF THE TARGET POINT
ACCORDING TO THE EQUATION OF THE STRAIGHT LINE-OF-
SIGHT AND THE PLANE EQUATION

107 CONTROL, ACCORDING TO THE WORLD COORDINATES
OF THE TARGET POINT, A MECHANICAL ARM TO OPERATE AN
OBJECT ACCORDING TO A PRESET POLICY

(57) Abstract: Provided are a method and apparatus for controlling a mechanical arm on the basis of monocular visual positioning. The
method comprises: first, acquiring pixel coordinates of a target point of a target object in a pixel coordinate system; then performing
transformation by using a homogeneous transformation matrix of a camera coordinate system with respect to a mechanical arm tail end
and a homogeneous transformation matrix of the mechanical arm tail end with respect to a world coordinate system, so as to obtain an
equation of a straight line-of-sight; and finally, acquiring, in the world coordinate system, a plane equation of a plane in which the target



WO 20217217976 A1 {/IIMAID 000 00T A0 0000 0Ol

P X e Z 80 5 I e T WK JE 1508
%, Guangdong 510070 (CN).

B BEE FrHRFEY, ZEREG—MATREMER
££47) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

@) BEE FrHATEY, FERG—FATIRAERHX
{#47) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXiL. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ex#l (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KEFRATR:
— AFEEBERRIRE (KAE224B)),

point is located, and obtaining world coordinates of the target point by means of the equation of the straight line-of-sight and the plane
equation. Therefore, compared with the prior art, the embodiments of the present application have no need for two monocular cameras,
refine a positioning system, provide simple operations, do not involve the matching of image feature points and the measurement and
calculation of an optimal distance, simplify a processing algorithm, and reduce the requirements for a hardware device.
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