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System Positioning

◼ Generic technology system for 

supporting to space science 

satellites in orbit，and a link 

between satellite operation and 

scientists.

◼ An integrated design for 

supporting multi-satellite 

missions ,the system structure 

‘platform + mission plug-ins’ 

which can be extend for the new 

missions. 

◼ Offer public service to scientific 

application system
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System Responsibilities
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◼ Satellite and payloads 

operations

◼ Science data reception，

process and management

◼ Science operations services 

and Science data services

◼ Overall system design and 

interface coordination

Ground support system

Space Science Data 
center

Mission Center Ground stations 

Data processing and 
management subsystem

Mission operation and 
control subsystem

Data reception subsystem



Mission Center
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◼ Mission scheduling and planning, 

command generating and sending

◼ Planning the X-band stations pass-

plan

◼ Downlink data real-time processing, 

payload status monitoring

◼ Mission situation analysis and 

decision making, payload on-orbit 

status analysis

◼ Scientific operation service

Mission Planning Scheduling

Command Generation and Sending 
Control

Mission Monitoring (APP)

Some Software of MCResponsibility



Space Science Data Center
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◼ Data preprocessing and quick-

look processing

◼ Products distribution and 

collection

◼ Data archiving and disaster 

recovery

◼ Products release and result 

show

◼ Storage online and database 

services

◼ Scientific data service

Data Pre-Process and Products Generation Data quality analysis

Product distribution
Data product publish

Some Software of SSDCResponsibility
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Ground Stations

 SANYA station undertakes the X-band data receiving task in the mission

◼ Kashi,Sanya,Miyun stations-12 meter receiving antenna 

system

◼ Scientific satellite tracking

◼ Date received 

◼ Data recording and output format

◼ Data transmission 
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Interfaces
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Space Science Data Center

(SSDC)

Scientific  Center

TC/TM 

Science Data User Community

 Ground Segment

Stored PLM Data in X-Band

Edited products

Data Archive

Requests, Data, 
QL,

Products(long term)
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1. Satellite
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⚫ Beidou

⚫ VHF

2. Scientific Center

3. Control Center

4. ESA  X Band Stations

⚫ Kourou

⚫ KSATlite Singapore

⚫ KSATlite Western 

Australia

5. Science Data User 

Community



Architecture

Public 
infrastructure 

platform

GECAM 
plug-in

ASO-S

plug-in

EP

plug-in
SVOM

plug-in

New 
missions

···

Basic platform + mission plug-ins

◼ Scientific satellites Xband stations and

Communication networks

◼ Scientific satellites ground common service

platform

◼ Scientific satellites in-orbit operations

platform

◼ Base environment

一网

操作系统
数据存储与离

线备份设备
中间件

高性能计算集

群

专用业务服务

器
工作站和终端 文件系统

网络交换与安

全设备

数据库

软件

科学卫星地面站

及通信网

与测控系统、科学应用系
统、灾备中心、卫星地面站

通信网

两平台

卫星跟踪
与数据接

收

卫星数传

数据记录

地面站运

行管理

卫星数传

数据传输

上行控制任务

运行计划

编制

多星协同

观测

有效载荷
指令生成

反演

接收资源

综合规划

轨
道
姿
态
计

算

任务在轨监视

遥测数据

实时处理

监视信息

显示

数传数据

实时处理

监视信息

综合判读

任务运控分析

有效载荷

数据管理

有效载荷健康

分析

卫星任务

态势展示

数据处理与产品生产

数据预处
理作业管

理

卫星数据

快视

卫星数据

处理

辅助数据

产品生产

产品管理及长期保存

数据质量审核

卫星数
据产品
库及管

理

数据质量评估

公共信
息库及

管理

卫星数
据档案
库及管

理

产品分发及长期发布

数据应用

支持服务

编辑级数
据产品分

发

标定级数
据产品汇

集

科学数据

发布

负载均衡并行计算任务调度集群管理 存储访问资源配置 Web服务

科学运行服务

卫星任务状态

监视服务

科学计划管理

服务

有效载荷监视

与分析服务

科学数据服务

数据产品分发

状态分析服务

快速产品浏览

数据产品浏览

空间科学新闻

系统测试管理 演练管理卫星仿真

科学卫星在轨运行平台

一体化IT运行环境

计算机及内部网络系统

科学卫星地面公共服务平台

地面通信网

通信服务

地面数
据传输

平台运行资源统筹 平台网络支撑

业务数据交互 测试运行支持

卫星下
行数据
接收

地面站接收网

接口数据模拟

原始数传数据

模拟

接口协议模拟
系统运行环境

模拟

测试验证 仿真演练



Development and milestones
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2020/10
design

2023/10
Subsystem 
acceptance

2021/06
design

2023/03
Requirem
ent 
analysis

2021/06
assignment

2023/04
Software 
design

2023/08
testing

2023/10
Subsystem 
integration 
test

2023/09
acceptance

2023/11
pre-
acceptance

2021/01
X band 
satellite 
to-ground 
test

2023/01
X band 
satellite 
to-ground 
test

2023/07
Satellite 
to-ground 
command 
test

2023/10
GSS and SAS 
interface 
test

2023/01
Common part 
update design

software

subsystem

validation

System

2024/01
Support EP 
mission

More than 40 months development



Beidou ground 

terminal

Mission Center / 

Control Center

Science Center

Beidou ground 

station

X-ray transients

Characteristic in EP mission
-BEIDOU Download and Uplink

EP
Beidou
satellites

◼ Uplink ToO-EX ， ToO-

MM and emergency 

ToO-Nom

◼ Download alert message 

to the ground 

Greatly reduced the response time



Characteristic in EP mission
VHF data process and monitoring
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Data Center

Mission Center

Scientific Application 
System

EP

CEA

◼ GSS receive VHF download data from CEA

◼ MC process the data in realtime for monitoring satellite status

◼ SSDC process the data and distribute the data products to SAS 

（NAOC & IHEP）

Products

Mission Monitoring



Characteristic in EP mission 
-scientific observation scheduling
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Scheduling requirement Scientific Planning Services Planning analysis and
validation tool



Characteristic in EP mission 
-Joint Data Reception
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◼All the interfaces have tested.

◼From March 21, 2024, the  ESA 

stations in normal operation for EP.
interface

Stations
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Commissioning status
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◼On December 8, 2023, the EP commissioning team organized, with about 150 

members

◼The ground support system operation team, the Mission Center, the Space 

Science Data Center, the X-band Station successfully supported the EP 

satellite commissioning.



Commissioning status
-Mission Operations
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From launch to Apr.20

◼ S band data process and monitoring：513 Orbits

◼ X band data Process and monitoring：605 Orbits

◼ VHF data Process and Monitoring：229686 

Packets

◼ BEIDOU data Process  and Monitoring：25365 

Packets

From launch to Apr.20

◼Workplan and Configuration（GP，ToO，

PC，SU）：557 times

◼Generate command：3871 Frame TCs

◼Uplink the command using Beidou has 

tested



Commissioning status
-Data Product
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◼ X-band 、S-band 、VHF and Beidou raw data

• X-band raw data 771 files，~ 2.67TB

• S-band raw data 523 files，~634.10MB

• VHF raw data 212634 files，~19.37MB

• Beidou short messages 25243 files，~1.68MB

◼ Data preprocessing and product generation

• 186 types of engineering products and 18 types 

of scientific product at 3 levels, ~ 8.3 TB 

• Auxiliary data 168827 files, ~ 70.12GB

◼ FXT level 1products 2245 observations，all the 

observation data are complete

Data preprocessing 

◼ To NAOC：

• L0A Alert：397 files，3.12MB

• L0B products：1.08TB

• L1 products：4.97TB

• Auxiliary products：94.27GB

◼ To IHEP：

• L1 products： 4.97TB

◼ To FXT payload team：

• L0A products： 232.26GB

Product distribution 

◼ All the raw data and 

edited products has 

been managed by 

Product Database

◼ Raw data and edited 

products has been 

archived by the end of 

March

Data archiving



Commissioning status
-Data Reception
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◼ On January 10, 2024, first orbit X-band 

receiving for EP mission successfully.

◼ In order to further improves the quality of data 

reception, the ground station adopts the 

master and backup equipment to receive the 

data together.

◼ From January 10 to March 21, 2024, Sanya 

station implemented 421 passes data 

reception, with 100% success rate.

the data receiving room of Sanya station
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Strategic Pilot Projects in  Space Science
Einstein Probe (EP)

Thank you！

Ground support system will continue to organize and support the EP satellite 
commissioning, and prepare for the long term normal operations.
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