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Abstract

The work aims to propose a set of spatial coordinate calculation methods based on vision cameras
to solve the problem of position and angle errors generated by the robots during the dynamic for-
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mation of multiple autonomous mobile robots. Firstly, a set of camera ranging and positioning sys-
tem is built to introduce the composition and corresponding functions of each part in the system.
Secondly, a three-dimensional space coordinate system is constructed, and the measurement pro-
cess and calculation formula of key data in the coordinate system are introduced in detail. Finally,
a formation system with multiple autonomous mobile robots is built to test and verify the above
calculation method. The experimental results show that the calculation results of the robot coor-
dinates meet the design expectations, and the entire formation process is well realized. It may be
concluded that the dynamic formation technology of multiple autonomous mobile robots satisfies
the requirements on engineering applications.
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Figure 1. Camera ranging and positioning system
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Figure 2. 3D coordinate system based on camera vision
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Figure 3. Relationship graph of some key points in spatial coordinate system
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Figure 4. Formation transformation diagram
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Table 1. Coordinate change table of team changing

1. LWRAAREILER

EERE) O] ® ® @ ® ©® @ ®
L (0,40)  (—40,20)  (40,20) (-60,0) (40, —20) (-20,0) (20,0) (40, 20) (60, 0)
“K”%  (0,40)  (0,20)  (40,20) (0, -40) (0, 20)  (0,0)  (20,0) (20, —20) (40, —40)

ATLEH, HO0RA N K PRI, © @ OSUEATE, @K, @A, © ©4HF,
@K%, OFBAK, “EKE 4 %51, Edb—KN 10 cm. BTHLEE AR ITsEE, et
B, GBI, B E = um KRBUEF AT IR, L8 AmBARCR &

4.2. MEENL

TENLES AR e AL FE R, AT 0 B AR PRE B B BEAE LA TR, AR PREDL[S], P
EALFEEIZH MCU #7403, MCU FIF OPencv FEXTBMGHEAT AL, i@ W IR bR I FEARFI B, 5T
PR B LA SRS T TR0, ARAITH S AT S (AL AR B B I A6 T2y, AN o FAS TR B 1 1 T
PRARRAFIIH LA N AT AL BRI, 1] 5(a) NAFUERAZ Sk B0 8 A, ] 5(b) A SEBREd% Sk 1 e A 1 o

orgFrame v x orgFrame = x

(x=42 v=07) ~ R174 G168 R172 (x=42 v=07) ~ R174 G1AR R172
(a) BEUIRAR S E oAl ] (b) SEBRERAR S8 AL A I

Figure 5. Location map
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Table 2. Comparison table of detection coordinates and actual coordinates
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Figure 6. Simulation results of formation transformation
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