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Abstract

In order to cope with the complex and ever-changing environment, this paper uses a combination
of virtual and real interaction technology and robot control technology to design a virtual motion
scene of the robot that matches the real scene, and realizes the motion control of the robot in the
virtual scene and the real scene. That is, virtual and real interactive motion control system. The
virtual motion scene of the robot is built by Unity 3D software, and various obstacles are set in the
virtual scene. The Navgation navigation network module is used to calculate the optimal path from
the starting point to the end point under the condition of avoiding obstacles, and the NavMesh
plug-in is utilized to complete the robot’s addressing obstacle avoidance motion control. The rea-
listic scene adopts a two-legged six-degree-of-freedom robot. The robot will follow the robot
synchronous motion in the virtual scene, and use the OpenMV3 camera to identify the image in-
formation of the obstacle in the real scene. After the image visual processing, the obstacle infor-
mation is fed back to the Socket server. The scene extracts information from the server and re-
produces the corresponding proportion in the virtual scene. At the same time, the virtual robot
performs motion control to avoid obstacles, thereby achieving the purpose of virtual and real in-
teractive motion control.
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Figure 1. The physical appearance of a bipedal six-degree-of-freedom
robot
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Figure 2. Rigidbody steel body assembly
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Figure 3. Box Collider Collider
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Figure 4. Virtual motion scene graph
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Figure 5. Robot model built by virtual scene
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Figure 6. Navigation grid diagram
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Figure 7. Dynamic obstacle avoidance flow chart
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Table 1. Virtual and real map scale measurement data table
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Figure 8. OpenMV camera
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Figure 9. Threshold setting diagram
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Figure 10. Apriltag code
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Figure 11. 3D data from Apriltag
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Figure 12. Camera measurement object distance schematic
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Figure 13. Data point alignment of time series
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Figure 15. Finding the shortest path between two time series
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6.1.1. FEFRETEENERE
ARG, 20t /NERTE 20 cm B, 7ERAE LG ZE N 70, 4 K= 1400, F3 2 &/NEKAE 15~25 cm
I, A% S 545 Sk B /N ER 17 BE B i

Table 2. Camera measurement data of the ball under the 20 cm standard

e 2. /NERTE 20 em AR T RVIRIG KN B B4R

SEBREE B/em 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00

W FE B /em 1538 1647 17.28 18.18 19.17 20.00 21.05  22.04 2295 23.93 24.77

NERTE 30 em I, fEIRAGCSL MR R N 49, B4 K = 1470, R4 3 &/NERTE 25~35 em I, $B5:k
T HE RS S B /NBR 11 B2 2 i

Table 3. Camera measurement data of the ball under the 30 cm standard

= 3. /NERTE 30 cm AR T RVIRIG KN E KR

SEFRER E/em 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00

I BF B /em 25.12 26.25 26.97 28.00 29.10 30.00 30.94 31.95 33.03 34.18 35.00

NERTEANFINL B, XA K EBAZESR, & 4 52/NERTE 10 DMAFAE AR RN KA
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Table 4. K value of the ball at different distances
F 4. PREARESTH KE

BE S /om 10 15 20 25 30 35 40 45 50 55

K& 1350 1372.5 1400 1475 1470 1470 1480 1507.5 1500 1512.5

W 4 F/H, NERTE 150 20 em A0 K EHZRIBOR, FrLO@EE 7 20 cm AR EE RN E 15 cm
R R ZE R, [FBE 20 em 5 25 om 201 K EZRIECR, H 20 em AL KBRS 25 em AEHI 14
WRZEBUK o /NERTE 30 cm, 35 em 4[] KAEARIA], HEAEEE FF 30 ecm 40 K {E R 35 cm A4,
ML RO R AL, @i 3 & Hahscantt.

ANERPE B BRAR S K, 233 AR AE AR Sk Hh ELATBER , ] 16 A/ NERFE R B 3848 5k 15 em 2 AR
A LAE B SAG LB, I 20 TR BT S AN G, T ) K (B A B ZE

Figure 16. Small ball imaging at 15 cm
B 16. 15 cm &b /NBRER &

MTE 30 cm ALERR, NERFESRGEL P BONEMWI(E 17), X TYAEBRR MBS, W R R
R SUNTEER

Figure 17. Small ball imaging at 30 cm
B 17. 30 cm &b/ ERAK 1R
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%3k B om AbiEAT 2 bR, Z/NERTERB B RECN o, AT UBER —NHBIKR & = Ala, BTIX
— LU ¢ F AT DLIAS F AP A 7 TR 2 B Ak (1 K /N

RIFSLESE, —ANHEZ 2 em FI/NERHITERE B 515k 15 cm, 20 cm, 30 cm, 40 cm 4, 7ERMEHH)
GERE BN 91, 71, 49, 36.5, HA k H{E 518 0.0219, 0.02817, 0.04082, 0.05479, LU N &ilit
TR MR A FIL K R IE T TE .

M7 5~8 ATLAE H, TERE S HEAZ K 15 om W E K ERREE X ZE, 16 30 cm AW =D T)
KANKE BE AR o

Table 5. Measurement data of square size at 15 cm

5% 5. 15 em R IEE KN RINE B

SEFRK B /em 1.00 1.50 2.00 2.50 3.00 3.50 4.00
W K/em 1.05 1.62 2.04 2.65 3.25 3.75 426
W& 5 /em 1.01 1.56 1.95 2.63 3.14 3.73 421

Table 6. Measurement data of square size at 20 cm

% 6.20 cm L IE R KNEINEHIE

SEBRK i /em 1.00 1.50 2.00 2.50 3.00 3.50 4.00
MEK/em 1.04 1.57 2.11 2.61 3.11 3.69 425
WA 58 /em 1.01 1.57 2.08 2.63 3.10 3.69 422

Table 7. Measurement data of square size at 30 cm

5% 7. 30 cm B IE KRN E B3R

SEFRK B /em 1.00 1.50 2.00 2.50 3.00 3.50 4.00
TEAK/em 1.02 1.55 2 2.61 3.18 3.71 4.24
W& 5 /em 0.97 1.51 1.96 2.57 3.06 3.71 42

Table 8. Measurement data of square size at 40 cm

% 8. 40 cm L IE R KNEINEHIE

SEBRK 5 /em 1.00 1.50 2.00 2.50 3.00 3.50 4.00
WK /em 1.09 1.58 2.02 2.62 3.23 3.78 432
WA 58 fem 0.93 1.53 1.91 2.68 3.12 3.72 427

6.1.3. DTW B EHas 18 B EL R

FI DTW B34 i 5 5237 5 o 7 S0 s 3047 B6F 1802 B0 R ADURE L BB 0037 35 o 1 A A 2 AL
WNIER 548 EAL RIME, ZAEREEIER AP H 58K 5 81 InvokeRepeating
(“yan”,7£,0.80); ¥ £ A5 B AERG 0.8 AT ENTE Unity3D (1 & b Blsess Soh HLEE A A RS B
BE BRI B3 21 5 Ak 45 BAIHL, 75 VS AR 7 B B0 A RS BATENTE VS 1kl G . K 2 ke
(K AT e 4 2, @ Matlab 45 B, 5200007 B E Ak 18 AA 19:
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Figure 18. DTW cumulative distance matrix and optimal path (Similarity)

[ 18. DTW R BRE M i RS 12 (FEIEE)
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Figure 19. Rounding time series signal diagram

& 19. VAZEEFEIFSESE

7. &Eig

1) JEILEEST Unity 3D B AR 7 HLEs MBS 335, JFRERSTE RE A7 St b I B &% RIRS Y, W)
LR Navgation i R 45 BT I AR RETT AR 251, WORS B 26 i 2 TR B b B R R A B 42
FFFIAT NavMesh i1 58 BRALAS A 13- 41k 38 iz s 72
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2) B R HIXUE N H HEENLER N, HLES NORER BE BB 5 HLER AR 183), JFH] OpenMV3
TR BB T RS A AE 2, I AL SE AL RS R RS A5 B R BT Socket AR S5 4%,
eV 37 5 MR 55 2 R SR IS )45 0., AR B 5 rbous B EL G R SB[ I REAOOBLAS N EAT SRt e
Yaigzhiz],  ARIE B i S A2 s s 1 H 1

3) AR NE LS, WY BE BAR S R AN R T, A5 RS AEBE N 15 em
REKE EEAIRT AR, FEREEDN 30 em AL KS EEAR R B o

4) WL IZIR B IR LE DL, K I S LS AT E AR 5B S S s AT E B4
I 18] S HEAT Id 3%, il DTW SE P B AR HEAT AABLE 7041, i3 MATLAB 17 545 H 2 H B 5
DU Z TR U s, AR Y 0.918 SEpk 1 RESEpLas N S BLSEHLER N R Iashiz ], JFus 7L
W NP RBARDL G FB SR

SEEk
(11 Mejati, REE. 2R TV AR R S F/VFD]. AU, 2017, 57(7): 7-10+25.

(2] T8 RESeah & IR BRI S RGTFTD]: (A Arig ], sl Herh R, 2012.
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