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Intelligent Interaction Control of Quadruped Robot

LIU Chan, BA Tengyue, LIU Delong, QIU Xuyang
(Beijing Institute of Mechanical Equipment, Beijing 100854, China)

Abstract: In auxiliary operations quadruped robots cannot satisfy the needs of the flexible human-computer

interaction through remote or terrestrial control. Based on the basic gait control of quadruped robots, the

functions of obstacle avoidance and personnel follow for robots are developed by combining the algorithms of

wireless positioning and laser radar perceived environment. Then, by using the Openpose gesture recognition

method, the control of basic motion and follow-up task with different attitudes is realized through human-

computer interaction on vision sensors. And the interaction identification and control effect under different

environmental conditions are tested under the ROS frame. The results show that the gesture recognition speed

is 20 frame/s, the recognition accuracy in the ideal environment is greater than 90% , and the robot’s reaction

time 1s less than 1 s.
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Fig.1 Timing diagram of diagonal gait movement
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Fig.2 Movement logic of diagonal gait
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Fig.3 Interactive control sensors deployment

FEuh MR B bR 4 F BE AR S TR A
EDOE SR NER-N Wi Y SN S TR U= N R P )
BLES AN AR o Kb BEBS B2 OB 5 | A i 3 i 2 1o
F18)“ 5040 I K 2 WA 38 1 5B Ao A O L S R PR
IR SR I (5 S AL B, kb B S & A6 ) AOA (5 B
T3 24 A1 10 T /s o

BT bR K A A bR A5 S R ) R i
AL #5% NI 2 R R E % 1 RE PR S 2 H00a /b i i
5 bR 2 B S, DA S B R B, G T R O
wF:

(1) R Hh A 25 B 5 0O A1 S /N M TH ML AR A
s o S 0, R I R B S (i A ) 8 T 3 K

(2) R Bt A2, MR RN B R (=20 m,
A BN HER) 3 22 BR A B2 (0.6~0.8 m) i,
1R Y0 B N (<0.6 m) L, HLEE A JF B L A
55N GO 4 4 S 3 [

(3) ML N g 3 M 5 — 2R AL B gl 5 1 48 4
FEAERERBE I, LU f S 8000 58 , RV # ki,
e 2 0 A58 /N9 FELIN P 0 R, 4 O A /N,
B0 Lb B O s i LA R B AZ B
2.2 BEATEBANKBEEET

u R AL A N HT T B 16 & OL F ik

(K 3) , HL#s AN A2 2l ik 7 b ] 354 o] B A 55 g 2
JRi R =4 i 1 7E 5 N B AT 4R HR b AT BL
i N2 2l iof n] S BT PR b 3l A R A L R i
2 DA S Bk B H 2 B8N DA B T RE S 22
FHAE ZE AR IR, R A SCHL R A PAT A D1 B B
55 F, 76 sk B 1 OF AN R FH = 206 B 35 0 2 b 5]
Ve A2 L), T 2 43 ) P T B JR R 1Y) B )
KB AT B S8 AT, H SR R R AT

(1) BREf A ALEF AU B & B RS
B, Y BT HE A T A B S R 0 ok
AT, Ge o B 5 T Ak 2 B N DY

(2) ¥ 85 3B 45 09 HL A AT J7 5 58 B8R i A
FERN 43 Ry 22 R A AT )8 = ) AR SR DL
JE WA B, DT 45 AL &% N ZE A e 5 IR 45k
piid

(3) ik [ B8 47 o #4451 4 09 B A% 4 K/ &
N BT 0] i Rk B R G, B sk R (] A A o R O
A

o

T PO S SR IT R AT R A AR
W B, FEAS T 5 T o BT ) B A2 ML R, RE T A2 %
LEFYRREAG T R o (H TS N BB B
b A N GRS R ) BT 55 5 ) A B, 23k R 2 RE A
BN R TEAR IR T S .

3 ZEEHIRF

ARSI P BURE Y Rl EI N DI N NP S
R DA AR o AR G B o503 8 % g A AR
A AR s JE R
FERAE 30 2o 0 AR S B R = 2 2 R) A X7 1Y)
TR R AT AR Y i 53
3.1 Openpose RIE

AR SR T8 28 38R0 O % SR A 36 [ R T B A
S K 2F T IR A Openpose! A A 22 25 15 51 1 H 5 fif
e S R Y R B A A O R AR AR TS A
SR R AT T 4R AL B Y AR TR
SCP.

T Jir A %o g A ) — TR, 1 e 4 4
25 M £% (Convolutional neural networks, CNN) #f
ATRFOE S I, SR )5 38 2 W9 43 3y 2 By Be CNN, |4y
SOk B OC A E {F B 8] (Part confidence
maps) , I 4332 I S0 5615 55 2% A J7 (Part affini-
ty fields, PAF) , fE BN BLZ S5, ok A A48 31
T DL K R FR AR % 4 T — B B s SR 5 1
A S5 KA B R T S I v B WA (B i T
SR E AT B AR T B R RS O SE R (7
B B0 R PAF X B — O BT X R ) AN 5 TT



3 ) X1

LU W R RN = i R R o K 65

RUZ B PAF {5 B 2F 47 B0 19 3810 3% MR i 8 5
JE | 56 BUBAR I 2 5 e 05 B 22 NS AT A 45 oh €] ) Rt
I ) 28 ) B R A7 IR DG L B — A A 1 a5
B BT R
Shy P ey A P T [ N sl T I R
I N e S U OE N ESEE SIS IR T RER 127 BS
TS AN PR R A IE R N A 3 B 25 S 50
1B B, ok /D AE 0 B Ok B v U
3.2 EZIRFEH
UL ) A B R I U 1518 25 4

B R/ 25 ) O Sl ORI 328 B A JR) 5 R T R A A
P B TE G, AFL 554G I DG B A AN BROA 6 . AR SRR HORG:
DU AAR 1 15 A4S 745 50 ORI 50T B 56 325 O- 867,
1B F L 228, 3 A 4-FAF i, 548, 6- 2201,
TLEFWL 8L 9 s 104 ML 114 B 12
el 13- I, TA- A1) o AR SRR B S 1Y A B
15 8,38 G T F A Y A IR A 07 B G &R SR E RS
6 i A, o ) X6k N 4 o DU AR BIL AR NI 5 Rz sh AT
S AN GLBRBE T B8 X o6 R AN 4 PR, R % R
BLER N = BRI 3 f (), 1% 6 Pl 325 R A4 A
T 1 B B OGS 7 BRI )
I b s
HEBRERE+AETE ~ B
EBRERAE+AETE ~ Rl

HEBKT+EBE TR —

EBKFABTE — Hf
HEREF F+AEEKT — 7 AR
EBREHA E+EEAT — ik
B4 AT S0 HLEE A E 3 i 4 i 56 2

Fig.4 Control relationship of different postures on robot

movement
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Fig.6  Gesture recognition effect
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