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HEAD Aerospace Group

AEROSPACE GROUP

*= A Group of international (private) space companies, headquartered in Beijing
= Main entity: China HEAD Aerospace Technology Co. established in 2007
= Offices and Subsidiaries in China (Hong Kong) and Europe (The Netherlands, France)

_HEAD Aerospace Group

= Main focus
= Space product trading to/from China
= Downstream Applications & Services based on small satellites
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= Operating principles
= Creation of long-term partnerships
= International collaboration
= |nnovation
= |nvestment
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Our Vision HEAD

AEROSPACE GROUP

Through innovation & international collaboration, HEAD Aerospace is dedicated

to providing global space applications & services

© 2017 HEAD Aerospace Group




Successful cases — projected-based trading

AEROSPACE GROUP
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HEAD Aerospace has over 10 years experience with
space product imports to China
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Key successful factor: International collaborations HEAD

AEROSPACE GROUP
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Small satellites & Applications

AEROSPACE GROUP
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O
Key economic figures in Africa

AEROSPACE GROUP
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Présentateur
Commentaires de présentation
Agriculture represents 20% to 30% of GDP and 50% of exports. In some cases, 60% to 90% of the labor force are employed in agriculture. Most agricultural activity is subsistence farming. 

Maritime: The Africa region is the world largest island surrounded by the Atlantic Ocean (West), Indian Ocean (East), Southern Oceans (South) and the Mediterranean & Red Sea (North). 
The coastline is more than 3000 km. There are 39 out of 55 states in the region are either coastal or island. 
There are currently over 100 shipping port facilities, a few of which handle 6% of the global seaborne trade 

Oil & mining: 
The average gross domestic saving increased to 16.1% of GDP in 2016 from 15% in 2015. Of the 50 African countries, Morocco had the highest 34.8% of GDP growth. Average investment in the region increased from 22% of GDP in 1997 – 2006 to 25% in 2007-2015, and expect to have 26% of GDP in 2016. According to the International Monetary Funding (IMF), an average of 26.8% of GDP went to mineral rich countries as investment. Mineral rich countries are Angola, South Africa, Egypt, Sudan, Congo, Gabon, Ghana. The Mining and quarrying, value added of Angola reached USD 50 billion and South Africa reached USD 36 million, the two countries together represent 60% of the entire region. 




DCommerciaI Earth Observation satellites to 2024 (>50kg)

Small Satellite <500kg launched & to be launched

AEROSPACE GROUP
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Présentateur
Commentaires de présentation
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Building towards HEAD’s Commercial Satellite Constellation : SkyWalker H_EAD

AEROSPACE GROUP

Skywalker Constellation: 30 satellites

= Planned: 30 satellites in different classes: 15-150 kg

= Different Applications: multi-sensor : AlS + Hyperspectral

= Deployed in SSO / LEO orbits

= |nstruments from international partners as well as jointly developed

= Modern ICT infrastructure for data processing, machine learning,
automation and data access

Launch and Deployment:

= First Satellite: HEAD-1, launched: Nov. 15th, 2017
= Full Constellation Operation: 2022

Multiple Applications:

= Narrow band communication : AlIS/VDES, ADS-B, DCS, loT
= Earth Observation: Hyperspectral, MW-IR
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O
First step: The HEAD-1 Satellite

= AIS Technology demonstrator with operational capability
= 808 km Sun-Synchronous Orbit (SSO)

= 4th Generation AlS : receive 2 million short message,
identify 60 000 ships/ 24 hours

= HEAD Data Processing Centre

AlS Payload

HEAD-1 Specification

Satellite Mass

Power Consumption
Attitude Control
Pointing Accuracy
Attitude Stability

TT&C System

TM&TC Rate

Data Transmission Rate
Accumulator Capacity

Solar Array
Dimension

Lifetime

AEROSPACE GROUP

45kg

82W

Three-axis Stabilization
<0.3° (30)

<0.05° (30)

USB

8192bps

2Mbps

20Ah

Two Wings, 0.96m?

876mm(x)xX410mm(y)x 436
mm(z)

2~3 years
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Présentateur
Commentaires de présentation
全球低轨导航增强、船舶识别及数据交换系统包括导航增强功能（LSBAS）及船舶识别定位及数据交换功能（AIS+ASM+VDE），
低轨卫星通过广播导航差分增强信号、一路导航信号、精密星历星钟数据给用户，使用户无需借助基准站实现快速初始化的厘米级高精度定位；
低轨卫星通过双向收发链路实现对船只广域监管、危险告警、短报文、电子邮件服务。


Data Fusion——VTS, AIS, ground radar, satellite radar imagery H_EAD

Radar1&AIS(B) I

Types of icons

@— Radar Signal
[>— AIS Class A

o AIS Class B

b_ Radar & AIS(A)
[>— Radar & AIS(B)

Types of fusion

Radar & Radar
Radar & AIS (A)

- Radar & AlS (B)

AlS Station


Présentateur
Commentaires de présentation
全球低轨导航增强、船舶识别及数据交换系统包括导航增强功能（LSBAS）及船舶识别定位及数据交换功能（AIS+ASM+VDE），
低轨卫星通过广播导航差分增强信号、一路导航信号、精密星历星钟数据给用户，使用户无需借助基准站实现快速初始化的厘米级高精度定位；
低轨卫星通过双向收发链路实现对船只广域监管、危险告警、短报文、电子邮件服务。


Radar System — Multi VTS radar data fusion

Fusion of Multi-Radar Data




=
HEAD Application portal: Real-time maritime surveillance services

AEROSPACE GROUP

lllegal activity analysis :
lllegal immigrants, illegal
fishing, illegal drugs...

Vessel density mapping
Traffic density mapping
AlS density mapping
Statistical analysis custom area
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Real-time vessel tracking analysis:
Vessel location, arrival &
departure time, port info, archive
data, weather, in-situ data
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Présentateur
Commentaires de présentation
Hundreds of billions global vessel data comprehensive analysis
     （Vessel location, port information, historical data, weather and hydrology information）
Vessel transportation density analysis and route planning
Analyze of exception event,  vessel’s self-portrait and historical activities( False AIS location, close AIS transceiver, etc.）
Illegal activity analysis (Illegal transshipment, 
      illegal fishing and illegal invasion )
全球低轨导航增强、船舶识别及数据交换系统包括导航增强功能（LSBAS）及船舶识别定位及数据交换功能（AIS+ASM+VDE），
低轨卫星通过广播导航差分增强信号、一路导航信号、精密星历星钟数据给用户，使用户无需借助基准站实现快速初始化的厘米级高精度定位；
低轨卫星通过双向收发链路实现对船只广域监管、危险告警、短报文、电子邮件服务。

Fusion of AIS and SAR data（Ice detection, oil spilling 
      detection and illegal activities monitoring）
Vessel valuation
Ocean financial, futures big data analysis



Key Applications with Hyperspectral (HS) Data

AEROSPACE GROUP
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Key Applications with Hyperspectral (HS) Data

AEROSPACE GROUP

DEFENSE HS APPLICATIONS

Monitoring Activities
Mission Planning

Border Monitoring: illegal activity
monitoring, cross-border surveillance

Coastal Security: vessel and suspicious
activitity monitoring

Panchromatic

o e ,,.._ o HS image::
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Hidden vehidle
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Object detected
with hyperspectral data

Determine the composition of material
visible in tmagery

|dentify buried roadside bombs, improvised
explosive devices (IEDs), certain chemical

Detect chemicals based on their spectral signiture, to distinguish a attacks

camouflaged vehicles from surrounding undergrowth, through the
two might appear extremly similar in visual imagery
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Source: Federation of American Scientists
Intelligence resource program
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HEAD is partner of Chinese civilian Earth observation satellites

AEROSPACE GROUP

Through the strategic partnerships, HEAD offers a wide portfolio data & services based on
AlS, optical, radar, video data

HEAD-1

Powerful micro-satellite for AIS

Z] —2.1m
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China African collaboration in Space Technology Development HEAD

AEROSPACE GROUP

= Investment in the African region to help human capacity building in African region : China ‘The Belt The Road’ national

project to help African region by Chinese financial and human resources

= “Satellite as a Service”, “Cloud Data Provider”, invest & develop a data-fusion centre in Africa through partnerships

= |nvest & develop in a one-stop-shop spaceport in the African region:
= Data sharing : free data sample HEAD-1 AIS data & low-cost high resolution Chinese EO data
= Value added services : maritime, agriculture, mining, disaster management (forest fire), infrastructure (electricity)
= Smallsat platform & AIT
= Access to space for smallsat : piggy-back launch opportunity, scientific payloads hosting/in-orbit validation
= Ground Segment TTC & Data acquisition

© 2017 HEAD Aerospace Grou




HEAD

AEROSPACE GROUP

AEROSPACE GROUP

Your Business Partner in Space
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