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Abstract: With the deep development of astronomical observation technology toward multi—terminal collaborative intelligence , the limitations
of traditional single—terminal applications in time—domain data integration, cross—platform compatibility, and user interaction have become in-
creasingly prominent. Existing solutions rely on fixed architectures for device connection and data processing, where single communication pro-
tocols and limited computing power scheduling mechanisms struggle to meet the real-time collaboration requirements of high—throughput astro-
nomical data.To address the above issues, propose and implement the Tianwenhong application system based on the HarmonyOS ecosystem.
The system leverages HarmonyOS's distributed soft bus technology to network observation devices and user terminals , adopting the ArkUI de-
clarative framework to develop adaptive Uls and address multi-screen inconsistency issues. It constructs a MongoDB database and utilizes the
Node.js toolchain for end—cloud collaboration pipeline data processing, enabling energy—efficient storage of astronomical data and real-time vi-

sualization. By integrating the Analytic Hierarchy Process (AHP), a comprehensive observation suitability model is established based on mete-
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orological data, stellar attributes, and user interests to provide users with reasonable observation recommendations. The system also realizes

one—code—multi—terminal deployment, HarmonyOS WebDatabase support, and compatibility with Android/iOS and other platforms. The sys-

tem provides a full-process solution for astronomical observation covering device interconnection—data processing—intelligent interaction, pro-

motes the innovative application of the HarmonyOS ecosystem in professional scientific computing scenarios, and establishes a reusable engi-

neering paradigm for the deep integration of domestic information technology and astronomical informatization.
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Fig.4 System architecture of Tianwenhong
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Fig.8 The movement trajectory of clouds in the area over a certain
period of time
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Fig. 9 Moon phase science popularization interface
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Fig. 10 Astronomical event display interface
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Fig. 11 Interface of 88 constellations and astronomy mall
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G AL T HarmonyOS 1 ArkUT 75 B HEZE T %2,
K H AdaptiveBox 21 14 5 91 %5 % 45 [ 36 W A Jm o 2
@ohos. deviceCapability. devicelnfo A5 Bt 51 B 25 B % 2 8
(U0 F& & Screen.width . % J& Screen.density) , 2 25 8 %% Ul J
RERAF S

FE RPN SE S, B MFHL(1 080x2 40015 %K)
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DI 27 (2 560x1 600 8 ) I, Column 7 45 4L 1F I 5l
H B bR RS DA 24 px UK 22 36 px, A6 A I A% 2k B] #E A
50 px JEFE A 75 px, ARG ERAS [R5 OO0 58 23 BE AR 22 AN
i 1 @Entry 2 Mg AR ic A4, Bl A Navigator i i1 45 8,
SN T 1 A ] () I D)3 43R <150 ms , AHEE TAE4E An-
droidActivity [ AL R T 25%

4 ZRpilik

F G0 TR 55 D) e E A T Tk RE AR T B A AR
PEI , B 3E PR BE A0 7 10 3K LA I HarmonyOS 1345 & 3 FhlE
HarmonyOS 283 (Android 13 .10S 16 . Web 3] ' 5 ) [16]

4.1 IhREMIK

TER G PRl B, 8 4 v H™ s 0 I
X RGN REHATIRATEAL . 84 0 R GE %0 D) RE Y 7T 5
PES TR E MR OB 320 NI FH ], AT 4 T A SR
TR0 Y UL LA 15 G BT RE AR A RGIE] T &
GE I RE A TR P AN S8 B, DT A T P e A 1 R SO
GAEAUAL

T3 A0 AR 5 AN BEAT b 3k 5 2 T g B9 S U, 22
45 ¥ 5 GPS $t4k it 22 <5 m (CEP90, £ & GB/T39014-2020
FRUE) eI 1 R G0 S 1 ks HESE .

4.2 MEREMIK

5 Stellarium Mobile ( Android ¥ ) 45 FE , b 56 51F 5 48 0L
D3 B PE PP 5 R A M A SO R 5 R 5 N
H WIS 45 S AT — e T, 1HR A5 2 Kappa — 3
PERECH 0.82, U] 3 HABum — 2k, Rk v ik
S PERE, K IMeter £52451 5 000 A4~ I & FH 7 i 1] K SC 4
i) A RO A S L, M AE R 3R 1 IR

Table 1 Test results of indicators

x1 ERUKER

pilfmwr omilES X He H AR
S $5 ) 1z (5] <300 ms <500 ms
e RAER 780 ms <1000 ms
IR 55 %% CPU FIJHAR WA 75%(4 #% ECS) <80%
A7 5 FAREAE 2.5 GB(4 GB B NTF) <3GB
i 60 FPS(iJ5)i<2 FPS) >30 FPS

M 1Al A8 5000 I & P Uil 2600, RGP 1Y
M 2 B} TE] AN 5 300 ms, IR T 500 ms BYBETF H AR 5 e K AE
RN 780 ms, AL 1000 ms 1Y BIME . RS54 CPU iE{H
RT3 75% , AT 5 RS EAE 2.5 GB, B14b T Hi I
Y BN . T L TR AR E R 60 FPS A4, Ui RS
B ALYT ) )T BE A8 DA R e e 107 M RE AN AC B JEE
4.3 FEAMENK

G 742 mate60 (API 11) .Honor Pad (Pad Mode)
25 ML A v | SR FH ArkUT 5 93 2 38 45 R 2B B Android APK
F110S TPA 41, , #% 0 D gl i JavaSeript #3258, DL H &
N A &y (Adaptive Layout) B9 77 2\ , 3 15 DevEco Studio £ i

2026 4F
S T HAEATIN, 45 R a3k 2 R
Table 2 Compatibility test results
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W28 v W RE BlFRERES
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Tos 16 W% Web 1 1514 il gliECH
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A ST T B 2 AR A OGS R 1 v A B W BT
A b PR R O R R o RO LR IR 55 4 4 i 2 3 [
Wkt — L8R T T R Ryl R, A oy TR Ik
Vil B b RR e A%

ARG AL T LU T 71 5] ATRJE 27 I Y ok
JH 2B T 22 X 2% (Convolutional Neural Networks, CNN) %
LAMOST SGi5%E08 FE AT FRAE S 50, 38 T 5 B AG I 1) v
B, DL RBE A S R RE AL KT s 4 R AEE 5 B AR A
A SO R B L B A i P R O G 5 AR R AR/
VR AT R SO b iy B, i — 2619 5 F P 22 B DE
TR RO R G0 ) SE B, i HarmonyOS A 287
HUR AN PR Bt TR B, T s B E R EER
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