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A Conception of Mars Multi-mode Combination Exploration Mission

CHEN Ying., ZHOU Lu, WANG Li
(QIAN Xuesen Laboratory of Space Technology, Beijing 100094, China)

Abstract: Focusing on the requirements of scientific findings and Mars exploration mission innovations, and
exploring advanced exploration modes, a novel scenario of Mars multi-mode combination exploration mission is
proposed. Its characteristics rest with the combination of several exploration modes such as orbiting, landing,
multi-point penetrating and ballooning, and consequently three-dimensional multi-layer and multi-source information
is obtained and scientific exploration is carried out in depth through one mission. Therefore, Mars can be explored in
three-dimensional multi-mode combinational ways, which not only develops the capability and technology for
exploration activity but also helps to get a good grasp of Mars and heighten a comprehensive effect of exploration
activity. The design results of multi-mode combination exploration not only apply to Mars exploration but also help
to explore other extraterrestrial bodies such as Venus and Saturn.
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Fig. 1 Sketch of Mars multi-mode exploration mission
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Fig. 2 EDM configuration
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Fig. 3 Mars multi-mode exploration process
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Fig. 4 EDL Sequence of Mars multi-mode exploration mission
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Variety of density and atmospheric pressure of Mars
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Fig. 6 Landing sites that humans landed
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Table 1 Landing sites proposed for Mars multi-mode

mission

b 52 B 7 & Wk /km M H b7
Je « BT 23°NL76°E <<—2.0 TJURRERR £

FEHCIE L 27.4°S,73.4°E —4.7 =2/

HRIEIL 4.6°S,137.4°E —4.5 AR 2RI Y

2.4 FEEFZSM

TR K B 3R T 2F 37 I L 5 A AT 5 0 ) O
HAREZAHWMT 3.

Dt il A HOAR 2837 a1 1 o —
2954 60~300 m/s, 75 Hb J5T A4 kL b 982 it JE B i) 4
At B R T 500 g, ZF % dv e U o KR R E
IF 2377 A 52 % 1) el 280 R85 A el 7« KL SR DT
B HUAN RS T E S 5 28 3 A 1 o Sk AT R B A
S F SERAA A 2 DALl G AT T, D O 5 A A T b
i s B 5 3 9 RO DR ) 0 4 4 Y Bl o
B RICA KA RN R A AR LK b 2 H) 59 3 A
) R 2 RE

2) 5F 3% 4 43 BRI ik M B A S R ORI 8 A 4 o
AR BB ST 85 8 W R A BERRE #J7 UARHF
BB RS R RREE AR R R R R ), A
IR 43 B AR I s 2 A I I R A D S g B K
SEPRN T AR Y ER , LR IR 43 55 I 2 37 4% 1Y BL0E
MBEESHAAER BN BITEE N,

IE B IR AF MG R R . KR R B
i LT R G e T AR SR AT A B A AR
F, FE AL B R PR R B LAY 2R AR
YT 1 i T 2 I 2 B R R A R A
. 4% H T H R K S A 1 )RR SN AETE
AT TR A G 0t A2 e o 4 4 R B ARBEAE I
b 2305 R 5 T T g 7 D A A ) T 265 R ) U G

Hy 7 RO 0 o i 25 25 7 TR BRI 5805 i — i
SR AR R R s AR MR S i
PR B 58 2295, 28 33 4 1) B P b AL — i o o B 4K
a1 N W R R 2 N A B v A i



160 WA 1]

B1E

ol TR AL sl A AR R . T
TESr RS Bt 50 38 4% AU K 2RI 487 1 —
R o AR LATR  HA 70 20 D) B e M AT DAL P
22 ) ek v A A S 2, DT R R T AR T 4 A
5 FE 15 X f%

AAT 55 B L BT 22 )2 2% b B R B o
REEEHG L LU R 20 w3 A7 $i058 388 4 1) Dol 013 15
M, il A N R ARRZ LUT BEAT B R A7 A
3 K, 3l a 2R A BRI ASOGE kR R R B W B AT
PEARIIN LT 3 A 2538 i A1 JRCTE AS ] 9 DX O] i 41
P 7R P b 2 4 T 40 ST B0 X6F 2 B2 b S5 R 38 45 A 11
BRI . 25 R o 5[] L R 42 %, 2 025 AR BE 5 T AR
] R T LR S0 M 0 A e o A A L

3 HRIF

BHT IR 55 BT H AR T 2045 AT 0 (R B
S B H R FE T TR kB AR I T Bk B A R 7 X
A PR T2 PR GE BRI | A I L P S R N 5
RN ) 2 54 5 L R R AT 55 BT 1R 2 B TR K
SRR T7 R BT B e 5 B O P ) o B A T
AENE 2 — Bl Al 47 1 R g dee KAl A9 R O 5

HR 2 U A RN — T 0 1 T~ = R AT
G5B AR 55 0 2% BOR S XE BE RO, RGBT PR L (H
B E AR R i 5 SRR S e ol U E S NE 2 T
RA T Y S it DAy e % s R g i 4 K A% st Ak
RARF T B FE R GURAH R T F SRR 2 5, K
B 2R ERIATE 55 R 00 T HOR SO . BRiEs R 0
SRR AL BN AT X5 R 3 i 48 D 3 B 2400 1Y
WEFEAR S LA 2, S A B2 4R O SRl . 1 25 4R
N0 2 375 % DN S it 1) B R BE R BB B AT TR
23 o U TR B O L 5 38 A A5 R B ) o o B
S5 BRI AR B AP F AR T7 Ak, 7R TR AL N
J5 AT Fp ik — 2L W5, 22 2 PR A AT S Ak B iR 2 )
SR E AL AR AR T 2024 AF RS E
JER SR A5 TS A B A JiE s K 2 A 4 1
5 AEEOR EREATATH .

T3 AR AT BRI s b ML A IR 28
AL RN R T B 2 A o i BRI 5 5, O R 24

A SR BT IS B R A AUE T KR
Xf /AT B A B A R A Ah R AR I A o A AR G
S

2 % X #

C1] JRAE., BT, R, &, 56 E kR im0 6 6 i o
CEOLI] MR 28 T2 ,2010,19(3):8 - 27. [Zhu R Z, Wang
HF, Quan H F, et al. Overview of the US Mars surface
missions (Part TWO) [J]. Spacecraft Engineering, 2010,
19(3):8-27.]

[ 2] Kornfeld R P, Bruvold K N, Morabito D D, et al.
Reconstruction of entry, descent and landing communications
for the Phoenix Mars lander[ J]. Journal of Spacecraft and
Rockets, 2011,48(5):822 - 835.

(3] FHE. BAMEDS/MTREBEMELT] K2 K, 200907
42 -45. [Yin H Q. Japanese Hayabusa explorer[J]. Space
Exploration, 2009(7) :42 - 45, ]

(4] EIR.ZEH.RFHKREKFREWMLCT/ P EFH SR
ZSRMEAR AT R 2HIURFARES. M :[s.n. 2012,
[Wang ] D, Li L, Wu J, et al. Mars balloon exploration[ C]
// The 9th Conference of Committee of Deep Space
Exploration Technology, Chinese Society of Astronautics.
Hangzhou:[s. n. ], 2012. ]

(5] B, 24, B R, KRR D0 e " e i e ng okl [ .
K4S THE,2007,16(2):50 - 56. [Chen X, Rong W, Chen G
L. Development of the parachute of Mars exploration rover
[J]. Spacecraft Engineering, 2007,16(2):50 - 56. ]

[ 6] Niles P B, Catling D C. Berger G, et al. Geochemistry of
carbonates on Mars: implications for climate history and
nature of aqueous environments[ ] |. Space Science Reviews,
2013,174(1):301 —328.

[ 7] Grant J] A, Golombek M P, Grotzinger J P, et al. The
science process for selecting the landing site for the 2011
Mars Science Laboratory[ J]. Planetary and Space Science,

2011,59:1114 - 1127.

[E-RF
FR#(1984—) L, THEVW , EEHTFE 7 18] - P& 25 TR AT K 4%
SRR,

3 {5 Motk b 5T IR S X A M 104 5 (100094)
FL 6 - (010) 68745839
E-mail: yingchenjz@163. com

[ iEsmit. & ]



