H3% M4 k=S HEN Vol. 3 No. 4
2020 4 7 A Flight Control & Detection July 2020

AN R = Nzt SESH

1% ‘lél’ ‘7_8- 7H'17 Fh {Iily ﬂ]’ 7‘7%‘2’ *5]%‘:'32
EORFY, AR, I E', W4=R, F R

(. FExAKRF PG h TRFEKR « L« 2002405
2. b E = KAT B EARE A - b - 100094)

B OB EREMNBRATHRANEETREMNES, BFLERN A BB ARNB XA ZRME, SFZHEMNE
REABY MAERMNBRA, WREREGEZSFRAZRA—K, XA ETEABDRLAEEFITAG KL, Nk
REBDSEEMNEGRE, KR VI ZRMNGBAA, I TARZEA ZAAANRIAEZEARN A K, BRXA
M CK BT A THRIAABDAMARAR G TAHMES ., RIELTER CATREEAZTHR RREZKEKRIT) 5
LERBRFOSERAD “RALAEHS R, 9?}?{3’)51@4&*%&%%ﬁimiﬁvﬁikﬁkﬁm%%ﬂ#ﬁ?c T«
HMEFERR AR ZHRAMNM, BALESHEL %L—i&a Y LB EAirAWE RS RFHFRAT —
ﬁ%ﬁﬂ%#]ﬁ@‘ﬁﬁiﬂﬁﬁﬁfa- HAFT RERIEM BAEMMEAET, FAT R ENR; A EEiT AT P
R, RBT ERBDLS %@mﬁwﬂﬁ&ﬁﬁ& FRT CRBSFHIRGE ARG HRBEN, BE S K
G, BEBFH, TRHETT, FHESAE, SAABESF SHAR,
KEWF: 2R FEE; RAMBEA; TRELES; FERM—ANEA
FESES: TP242.6 XHERES: A XEHS: 2096-5974(2020)04-0001-07

Design and Control of Legged Leaping Robot in Lunar Exploration
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Abstract: Space probes rely on detection equipment to complete the exploration task. Landers and rovers are often
used to design space probes in the world. The weight of probes directly affects the detection cost. If the lander and
the rover are integrated into one design called leaping robot that realizes repetitive landing and movement, which can
significantly reduce the weight of probes and greatly reduce the cost of space exploration. Since humans have not yet
achieved legged robots to detect the moon, the development of legged leaping robots in lunar exploration can reflect
the independent innovation ability of China’s aerospace field. Based on the cooperative project " design of repeated
landers" by the General Department of the fifth Aerospace Academy and Shanghai Jiao Tong University, a prelimi-
nary study on the quadruped and hexapod leaping robot for lunar landing and movement is carried out. The legged
leaping robot adopts a parallel active leg mechanism, which has the adaptability to actively buffer landing and walk-
ing on a variety of complex terrain. A novel high-power-density driving unit based on force controlling is designed
and adopted. Through structural optimization design, the robot achieves lightweight. Aiming at the control problem
of landing and walking, the design idea and control method of the active and passive hybrid buffer is proposed,

which realizes the buffering and body stability in the landing. The legged leaping robot has multiple functions such
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as repetitive landing, autonomous movement, retraction, deployment, adjustment of landing attitude, and adapta-
tion of complex terrain.
Keywords: space exploration; lander; rover; repetitive landing; landing and rover robot
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Fig. 1 The design of product performance
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Fig. 2 The Moon is the only bridge for man to explore space
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Fig. 3 The landers for space exploration
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Fig. 4 The rovers for space exploration
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Fig. 5 The compound driving unit of legged leaping

robot for lunar exploration
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Fig. 6 The leg mechanical design of legged

leaping robot for lunar exploration
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Fig. 7 The mechanical design of quadruped and

hexapod leaping robot for lunar exploration
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Fig. 8 LLBF: The system development of leg

mechanism of legged leaping robot
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Fig. 9 The landing simulation of hexapod leaping robot
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Fig. 10 The simulation of buffering process in landing
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Fig. 11 The ground experiment system of legged leaping robot
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Fig. 12 The landing experiment of quadruped and
hexapod leaping robot
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Fig. 13 The landing experiment of quadruped leaping robot for lunar exploration
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