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Table 1 Tianwen-2 payloads and data characteristics
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Table 2 Level 2A data processing process of Tianwen-2 payload
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Table 3 Geometric information of various types of detection data
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Table 4 Information of data label of Tianwen-2
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R SCr, kX esvig . BRI Ta) ., IREESE T
SHOB I TR IR A% (Table_Delimited) £7fif A%l B
el A, #% N esvig 2t

(4) TR B R R G A TR B R 5, Eid =
B B A F M (Table Binary)f7fii, ZHE#% X WRaw
52

(5) WEBRTE IR K il 1 R 2 o, @t
TR F A% (Table Delimited) 7%, #%3 Nesvig 2.

(6) TR I AT ACRTHT FURLT 5 H R 2 BT AR
BRI K S L 1 B A 4 308 B BRSO 40 T M
PRI E i 188 1 17 AL SR A% (Table_Delimited)f7- i, %
A Nesvig .

(7) WOL— AL SO S PRI B = 3
¥, JEE I R KK K (Table_Binary)f7i#, $dE%
A NRawhg .

5 XRin) ZSHIE~mAVIIE

R ] 5 H G 77 i R AT R 7 E A e o B ek
PRUEF= S 0 IERf P, SRR RE R

(1) &S w5 Ab B 5 v TE A I R BRAIE: R ) —
FAES L EBR EE R A2016 HO; M3 11PREATHRI 1)
AR5, TR PN AR () CLRVRRE T R A B,

[RT Sk %o 288 i 1 5 A 2 7 92 RO T 9t AN kAR 1)t
T RGBT AE R AT 1 EF, T 1 8
RGN Rz, DR ERE S Ly
[ ERERR. HEHT Hin/DRER R ENE
SRR BHE B AR RS FE B A s, R OE 75 T
b T A 25 B R B 0 A AT () 5 AR AL 3 T v R
AT A FMERNAG RO R 6. M S &R G0 A e [ A
ML 1 A s fI i R 50 UE RS, B0 E e
SEE, MBI RGN T B2 FATHT 2, X5
P AL T VR AN AT TN, S a8 E R ]
A B Ak 3 A A AR 2 B £ 5K

(2) K HHHT R R P S BB T I0AIE: N T RIESL
PR FR T S B E i, Ab RS R L BRI R ER, F
ATIASE FH 85 0 22 X8 AN A 2 B E X e iR s, o dis
FE AT T IER T IEAE,  BRAER N A RS X B
it 1 PR 25 R 3 7 T a3k A T B8 iE

5 S5 AT E o A R VAL B A A R
(1) 2 BLIGAE v, R A b R 3 UE 58 R E ) 3L
P, 5T FH b TR R FH 2R 40 10 0 b BEER A (DPS A)#EAT Ak
B, 558 =5 A R ) 25 R AT R EE. R ER E Y
EAFEG T TR X b, EEGHEAR RS
YIHMRIRZERMSE). Rz, BRFIRMSER R 2%
B EHE AL BEPE RE 0. LY X St b = B i e R
AR BB (1) BORAE S TR b, an X b g A e
VFRRZETLE N, WO EEE BA R —8E. 8
E 45 B3R 0 HDPS A AL #4521 5048 77 -5 b T 563 31F
RGP A A B AL R — 5

HoF B 2 A 3 6 IE 32 B IR AIE B A i 45
T 15 I, HORE PR R A 2 15 IR A, 4218
AT AR IR, AR T —Fhisz B
AT IR TR, H TR EHRREEEE
ANE 7 TH A2 B FF A PDS IS 2R . Rz T AT
LK 28 4755 Fir s 1) S Fh 5000 A7 il 45 40 1047 B TR AL iR,
FHC A& 2 Fh o trddifh, NI IERR S 4.

(3) TR R B VAl TRV M R A T
AL, 3 AN A G I A (8] QAT AR B IRt 2
KA, PR B — 20 X R R B I AT VR
fili. N T RS RS AR HUR S I TR SRS 1 2 7
PR, R A 5 AT E B T AR AR 1B A5 BE L
EFME, it — B A 7RIS AT 5 8 AR PUE A
(P45 FAS I A B 7V S 5. IR AL

279515-6



WESE. PERRE MELE T RO

2025 F HSSE O HTH

N7 R 37 T U AURR A A T X R 2 I AR SRIBUR AL
(YIS FLIR e 22 i AR — HUE PR IR AR, R R
UL PRI T X RE b i S5 SR AR AT F A5 3R I E A 4
s IR ST SCERI A 18] 2 % IR AR 2 34T R 2
()RR E bR, BRI AT g s ) B A AR
SERMEI; BESRTHE M EPUE Frgk B, i Xt e bk
Rl TN e i 7 R RS AT R A € PRR DT ). Rtk
Ab, WSR3 T AR RRE T 5 R T 2 A A
FE/MT RIS B IR IBIHEARS B DAL s 5 B BUE
SHEEATIFHL A f.

H 30 I LR AR s b, R =5 AR 55
FE 20 B0 o P Ay R S T b T 6 E X ) 4

R, /NI 3t 32 LI K AN Ay B URE AR B
&, SRE VIS f R, R T R
HPN, M. FH AR GURE 58 Bt ™ it (R BB VR, K15
o RAT AT IR AT

6 B4

ARSI R i) — B AR5 R R B R
SERF AR P AT TR, RTIIRIE S R
W I) S R R AL B . HRIAE RS
VEIERG. AL WIEE BEAE R B R AT S RETE B
W, A DI BR AR A R R R

gl AR R E A BB AL kR A SO R B R R Y B
E S PN

1

LiCL, LiulJ J, Ren X, et al. Scientific objectives and payloads configuration of the Tianwen-2 mission (in Chinese). J Deep Space Explor, 2024,
11: 304-310 [ZFR, XL E, (£, 55, <R =5 RS AR RO E. RS HRI), 2024, 11: 304-310]

LiuJ J, SuY, Zuo W, et al. Ground research and application system of China’s first Mars exploration mission (in Chinese). J Deep Space Explor,
2018, 5: 414-425 [XVERZE, JEZ, L4k, 55, B E UK EFNAL SR R S8 w2k, 2018, 5: 414-425]

Hughes J S, Crichton D, Hardman S, et al. PDS4: A model-driven planetary science data architecture for long-term preservation. In: Proceedings
of the IEEE 30th International Conference on Data Engineering Workshops. Chicago: IEEE, 2014. 134-141

Jet Propulsion Laboratory. Planetary Data System Standards Reference. Version 1.12.0. 2019, https://pds.nasa.gov/datastandards/documents/sr/
v1/StdRef 1.12.0.pdf

Jet Propulsion Laboratory. PDS4 Information Model Specification. Version 1.12.0.0. 2019, https://pds.nasa.gov/datastandards/documents/im/v1/
index_1C00.html

Jet Propulsion Laboratory. The PDS4 Data Provider’s Handbook. Version 1.12.0.0. 2019, https://pds.nasa.gov/datastandards/documents/dph/v1/
PDS4 DataProvidersHandbook 1.12.0.pdf

Chinese Academy of Sciences. Hierarchy and Nomenclature of Lunar Exploration Data Products: GB/T 33996-2017 (in Chinese). Beijing:
Standards Press of China, 2017 [HE R 5B, A ERIRMEHE ™= 5o G Hdr 4. GB/T 33996-2017. Jbad: o EARAEH AL, 2017]

Li C, Zuo W, Wen W, et al. Overview of the Chang’e-4 mission: Opening the frontier of scientific exploration of the lunar far side. Space Sci
Rev, 2021, 217: 35

Li C, Zhang R, Yu D, et al. China’s Mars exploration mission and science investigation. Space Sci Rev, 2021, 217: 57

Yang J F, Tao J Y, Ge W, et al. Design and calibration test of Tianwen-2 multispectral camera (in Chinese). Sci Sin-Phys Mech Astron, 2025, 55:
279506 [W3ki, BadA, B46, 5. RIA =5 20N BH SEin ki, P ER: W Jie RO, 2025, 55: 279506]

Li C H, Zhao C X, Tan X, et al. Verification of detection mechanism and design of dust multi-properties analyzer onboard Tianwen-2 (in
Chinese). Sci Sin-Phys Mech Astron, 2025, 55: 279512 [277 5, X 5%, I, 2. i) — BRMR MW7 CCHIIBLEL S BEHHBE. b ERL2E: )
B2E Sy RO, 2025, 55: 279512]

Su B, Zhang A B, Kong L G, et al. Charged and neutral particle analyzer for Tianwen-2 mission (in Chinese). Sci Sin-Phys Mech Astron, 2025,
55: 279511 [#5, sk &%, FL4 . RIa = SR b7 5 PR F i . R P35 7% R, 2025, 55: 279511]
Liu G L, Qiao L, Zhou L, et al. Designing and validation of asteroid medium angle camera (AMAC) of Tianwen-2 (in Chinese). Sci Sin-Phys
Mech Astron, 2025, 55: 279503 [XIJeAk, 7710, 2R, &&. Kia =5 P OMHL BT S IRIE. T ERSE: WBEE )22 RICEE, 2025, 55:
279503]

279515-7


https://doi.org/10.1007/s11214-021-00793-z
https://doi.org/10.1007/s11214-021-00793-z
https://doi.org/10.1007/s11214-021-00832-9
https://doi.org/10.1360/SSPMA-2025-0008
https://doi.org/10.1360/SSPMA-2025-0002
https://doi.org/10.1360/SSPMA-2025-0010
https://doi.org/10.1360/SSPMA-2025-0005
https://doi.org/10.1360/SSPMA-2025-0005

WESE. PERRE MELE J1% ROC¥ 2025 % S5 HTH

14

15

16

Liu R R, Xu H, Yang Y S, et al. Design and calibration of the volatiles ion trap analyzer for the Tianwen-2 mission (in Chinese). Sci Sin-Phys
Mech Astron, 2025, 55: 279513 [XIfH-f, VR, Bk, 55, K i = SR b G H 5 Hhii @ Ax. B RF: P 0% RO, 2025,

55: 279513]

LiSL,LiJW, LiuR D, et al. Design and validation of asteroid core scan radar (ACSR) of Tianwen-2 (in Chinese). Sci Sin-Phys Mech Astron,

2025, 55: 279510 [44257, ZHAER, XIHGi4c, 55, R SN FE R 5I0IE. b ERE:: P )15 RICE, 2025, 55: 279510]

Zhu F H, Zhang Y F, Zheng Y, et al. Design and verification of laser integrated navigation sensor for the Tianwen-2 probe (in Chinese). Sci Sin-

Phys Mech Astron, 2025, 55: 279505 [k K%, 5Ki& 77, #4, &, R =S¥ — A SMBURES I SIRIE. J ERME: P 1% R

2%, 2025, 55: 279505]

Design and validation of the payload scientific data products for
Tianwen-2 mission

TAN Xu'?, ZHANG Xiaoxia'?, CHEN Wangli'?, YAN Wei'?, REN Xin'? SU Yan'?" &
LIU Jianjun'?

' Key Laboratory of Lunar and Deep Space Exploration, Chinese Academy of Sciences, Beijing 100101, China
2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China
*Corresponding author (email: suy@nao.cas.cn)

The Tianwen-2 mission targets the near-Earth asteroid 2016 HO; and the main-belt comet 311P as its subjects of
exploration. It is equipped with 11 payloads to investigate the topography, surface material composition, internal
structure, and proximate space environment of these two small celestial bodies. Based on the data characteristics of the
Tianwen-2 payloads, we discuss the whole process of data product generation from the data pipeline design to data
validation. This paper can provide practical reference for Tianwen-2 data application.
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