
錢聲偉: Vice President Sales, Asia Pacific, Inmarsat Maritime

Fleet Xpress: 海事通訊服務新標準
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What’s driving demand for maritime satellite communications?

Maritime industry trends
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The landscape of shipping is changing faster than ever

2010 2013 2016 2020

Traditional shipping Digital shipping Smart shipping Autonomous vessel 

所有的進展依靠高可靠性的通信系統



The data drive 
Big Data is transforming business

5,000
Data tags 
on modern 
vessel

30TB
Transmitted by Maersk 
line fleet over satellite 
link every month

2TB
Data generated every 
100 days by a 
modern vessel

7,000
Channels monitored on the Triple 
E for situational awareness and 
alarms

2,800
Sensors hardwired 
into the Triple E 
vessel’s main control 
system

200
Sensors in a modern main 
engine room measuring 
temperature and pressure 

2GB
Data stored every day from 
the main control system of 
a Triple E vessel

0.05
Seconds between 
each motion 
measurement on a 
ship

Source: Maersk Group

$20M annual  fuel 
cost savings

$6000 Saving per 
vessel per month



An introduction to Inmarsat 

Inmarsat Business 
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I-3 F5
54W

I-3 F3
178E

I-3 F2
15.5W

I-4 F3
98.4W

I-4 F2
63.9E

I-4 F1
143.5E

Alphasat (I-4 F4)
24.9E

I-5 F1
62.6E

Inmarsat Fleet 
Geostationary orbit: 35,786km

I-5 F2
55W

I-5 F3
179.6E

I-3 F1
64.5E



Ka(20/30 Ghz)band

L(1.5/1.6 Ghz)band

Generational change of Inmarsat’s satellites

1970              1980               1990      2000               2010               2020

Aetas

1st(Marisat)

2nd(I-2）

3rd(I-3）

4th(I-4）

Inmarsat established

６th(I-6)

5th(I-5）

GX Service inCorporatization

For Fleet, GMDSS

For FB/BGAN



Fleet 
One FleetBroadband Fleet Xpress

> Inmarsat enables the 
maritime industry to stay 
connected with a broad 
portfolio of voice and data 
services 

> Fleet Xpress has been 
designed for customers 
looking for high-speed 
broadband connectivity

Maritime broadband services 

Satellite connectivity for all vessels

Inmarsat Maritime broadband portfolio



Portfolio use cases
A solution for all use cases: Fleet One – FleetBroadband – Fleet Xpress

Use case E-mail, voice Entry internet Medium 
internet

Advanced
internet

Fleet One FleetBroadband FleetBroadband Fleet Xpress

Business email, voice Yes Yes Yes Yes

Crew messaging (email / 
chat)

Yes Yes Yes Yes

ECDIS/ERP/PMS synch Yes Yes Yes

Social media Yes Yes Yes

Light browsing/prepaid Yes Yes

VPN/ remote access Yes Yes

System monitoring Yes Yes

High usage browsing Yes

Engine monitoring Yes

Managed services Yes

Cloud solutions Yes

Business applications Yes

On-demand bandwidth Yes



What is Global Xpress KA 服务?
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> Inmarsat 第五代高速通信衛星

> 單一運營商提供全球無縫隙的服務覆蓋

> 每個第五代衛星提供15年的衛星壽命

> 全備份衛星網路,地面站及運營中心

> Fleet Xpress 為Global Xpress的海事版本,提供GX

同FBB服務的雙系統

Inmarsat Global Xpress
One high speed network, one trusted provider, one seamless global solution

$1.6bn
Global broadband 
network

Commercial 
launch 

89
Ka-band beams 
on each satellite 

4
Global Xpress 
satellites 



Global Xpress 服务

Inmarsat 第五代衛星I-5 satellites (三顆+ 第四顆作為備用)

F1(IOR)于2013年十二月發射,並已經提供服務

F2(AOR)于2015年二月發射,已經提供服務

F3(POR)于2015年八月28日發射, 已經提供服務

F4 已經發射在軌即將提供服務

全球服務Global Service (基礎通訊服務)
• 每個衛星提供89個點波束(點亮72),通過三個衛星構架出全球覆蓋網路

• 專門為移動通信而設計

區域服務(高容量資料通道)
• 每個衛星提供六個移動波束,提供多區域,動態頻寬服務

• 同時供應商業及政府需求



VSAT : Ku 到 Ka

©  Copyright Inmarsat Global Limited 2015
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KU service: 基於以陸地為主的固定衛星服務

KU用於海事的主要問題:
• 雨衰
• 地面站雨衰
• 同一衛星內部信號不均勻
• 頻寬容量無法動態調節,容易堵塞
• 由多個衛星及地面站拼成的網路
• 任何節點故障造成全部網路問題
• 衛星轉換時信號丟失
• 法律限制(如印度) 
• 永遠需要備用系統(只有郵件可以用)



Technology: KA, 全球点波束付覆盖图

I5F3 - POR I5F2 - AOR I5F1 - IOR

1
5

Inmarsat Proprietary and Confidential  Not to be disclosed without authorisation



Ka-Band 船上之通信性能

在標準的條件下

• 比 Ku優越，頻率利用效率高的多，可以提供更高带宽

• 在全球通過點波束提供均勻的信號覆蓋

• 點波束的中心同邊緣信號強度無區別

在惡劣的氣象條件下Performance in adverse weather conditions

• 同KU相比區別小於1%

• 新一代adaptive code modulation已將雨衰大大減低

• 1m 天線抗雨衰能力比60cm  天線強

16



Fleet Xpress 服务

©  Copyright Inmarsat Global Limited 2015
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The Fleet Xpress Solution：海事專用服務

Empowering Maritime Community Solutions

GX

FB

Network
Service Device

GX FB 

Inmarsat Core Network



GX

FB

NSD

GX FB 

Inmarsat Core Network

Global Express 同Fleet Boradband 的組合網路

Fleet Xpress

GX的海事服务称为Fleet Xpress 

• GX 终端

• iDirect core module included

• FB 终端

• 网路管理装置

(Network management device) NSD

• Inmarsat 主网服务core services 

• 分销商的增值服务VAS

卫星网路

• GX （KA波段）网路的全球覆盖

• FB （L波段）网路的全球覆盖

©  Copyright Inmarsat Global Limited 2014 -
confidential



设计

Fleet Xpress

地面站双系统备用 Redundant 

• Dual Teleport design

• 提供天气，保养及系统故障的备用

可以按通信量扩展Expandable

• 第(五，六？）颗卫星可以随时发射提供额外的通信容量

• Ka-band satellites can be added as needed

船上全免费的FleetBroadband 备用服务

• GX网路中断时

• 卫星阻挡，覆盖区外，恶劣天气，通信法规限制, 频率干扰及GX设备故障
时提供备用服务

• 完全免费 (no extra data or voice charges)

©  Copyright Inmarsat Global Limited 
2014 l



服务概况

Fleet Xpress

©  Copyright Inmarsat Global Limited 2014

Internet Access

• 高性能，快速的网路流览

• 通过压缩及加速优化流览体验

• 船东及船管控制网站及内容过滤

• 允许普通的船员通信工具 (微信，Skype, Viber, What’s App, etc…)

多路语音服务Multi-line Voice Service

• 非常低成本的语音可以拥有商业及船员私人通信

• Smart phone apps will enhance service

• 提供本地电话号码

• 不占用资料频宽 (no impact on data traffic)

• 允许协力厂商 VoIP应用

Video Chat

• 提供已经优化的视频服务



Fleet Xpress coverage









A new standard in maritime communications 

Why is Fleet Xpress so unique? 
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Fleet Xpress service 架构

Key
NSD - Network Service Device
LES - Land Earth Station



海上通信服务的新标准
Five powerful sets of benefits that together make Fleet Xpress unique

A new
standard in 
maritime 

communications

CONTINUOUS CONNECTIVITY

GUARANTEED PERFORMANCE

CONTROLLED COSTS

FULLY MANAGED SERVICE

BUSINESS APPLICATIONS



> 由單一服務商提供的全球組合衛星網路, 專門為海上移動衛星
通信而設計的衛星及點波束之間無縫隙全自動轉換。

> 在航行中永遠連接在高速的Global Xpress網路及無限流量的
FleetBroadband 備用網路双地面站设计,

> 永遠有備用與穩定的網路,保證服務永遠線上



Service level agreements 保證網路的可用性:

> 99.5% ：Global Xpress 

> 99.9% : Fleet Xpress  

> 95%：達到最小頻寬保證 （Committed Information Rate）



˃ 無限流量一個固定月費

˃ 電話不佔用FX頻寬,使用一個單獨的頻道

˃ 提供無限流量的FBB備用



˃ Inmarsat 擁有並運營全部的FX網路保證使用者在衛星同點波
束轉換時無縫隙的通訊連結

˃ 標準化的設備終端同配置簡化了安裝,使用, 培訓及支援流程

˃ 24/7/365 服務管理, 監控及支援

˃ 全時間監控服務品質及表現以保證服務的最高可用性



> Fleet Xpress 為商船的管理應用提供了一個創新的生態系統進
而可以有效的改進船公司的運營體系

> 即時的遠端能效監控(Real-time performance monitoring) a及
預測性維修(condition based maintenance service), 以改進船
舶的績效,節省時間成本,推進綠色船舶

> 保證安全,規範,並有效的保護船舶對抗 cyber threats

> 為船員提供網路,改進船員的福利及工作士氣



A new standard in maritime communications 

Fleet Xpress Performance  
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October 2016 – North Passage – Heavy Lift vessel



7 beam handovers, 1 satellite handover - 71 GB downloaded, 30 GB uploaded

Car Carrier - Atlantic Crossing – 2 weeks in Jan 2017













Over 10,000 vessels have 
already committed to Fleet Xpress 

and 5000 vessels installation in 
less than 2 years 

Hapag Lloyd 

Mitsui O. S. K.

Fleet Management Limited 

EAGLE STAR  

BSM SHIP MANAGEMENT 

KAWASAKI KISEN KAISHA

Wallem Ship Management 

KAWASAKI KISEN KAISHA LTD

ANGLO EASTERN 

NISSEN KAIUN 

Front Line

CHINA COSCO 
SHIPPING

MSC 

MAERSK TANKER

Wan Hai Line 

YANG MING 

EVERGREEN

OOCL

TROM





Enable
Digitalisation

Inmarsat 
developments
2018 and beyond

Ongoing
Diversification

Maritime ECO 
Environment



Coming soon

Inmarsat Fleet Secure (UTM cyber) service 
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How mature is the maritime 
sectors approach to 
maritime security?

Key Findings: 

• Notable maritime cyber security 
breaches and limited resilience 
measures highlight lack of 
maturity in respondent’s 
answers

• 87% believe their security 
processes could be improved



Sub

What are the biggest security challenges associated with 
IoT solutions within your organisation?

Key Finding: 
Data storage and collection is seen as 

biggest security challenge for IoT
solutions



Fleet Secure Portfolio
Powering Cyber 
Resilience at sea 



Fleet Secure 
Unified Threat Management



Fleet Secure UTM zone of protection for Fleet Xpress



Fleet Secure Endpoint

The landscape of threats has evolved and antivirus software alone cannot 
defend the ships network against malicious cyber attacks



Fleet Data Services 
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Maritime IoT trends

100%
Of owners surveyed will 
be using IoT for fuel 
consumption monitoring 
by 2023 to meet 
emissions regulations 

51%
Say getting data off 
the ship in real-time 
is biggest obstacle to 
IoT adoption 

$2.5m
Average shipowner
spend on IoT
solutions over the 
next three years

Source: Industrial IoT: Land and Sea
Picture: Courtesy of Rolls-Royce Marine



How advanced is the 
maritime sector’s approach 
to using IoT data?

Key Findings: 

• Data will be used by 43% of 
respondents for improving  
health and safety

• Getting access to real-time data 
is big obstacle to data usage –
still time lag between collection 
and usage
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Solving a real challenge
Why Fleet Data?

Challenge
Ship operators intending to 
ramp up in IoT
infrastructure development 
and digital practices have 
been facing the difficulty of 
aggregating vessel data on-
board and getting it 
efficiently onshore in a fleet 
wide scalable way.

Solution
Fleet Data is the effective 
ship-to shore automation 
solution allowing  ship 
operators and managers to 
access, control and exploit 
their own data via a secure 
platform that is easily and 
fully scalable, fleet-wide



Serving multiple customer segments
Who will want Fleet Data?
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Ship Operators

to access their data in 
order to increase business 
intelligence and to remove 
cost from their operations

3rd Party App Providers

to work with ship 
operators on data-driven 
service optimization and 
the development of other 
new digital services. 



Fleet Data – how does it work
A 6-step intelligent and cost efficient ship-2-shore data solution 

1. A Fleet Data IoT infrastructure collects on-board vessel data

2. Data is pre-processed on board and saved in reports

3. Variable number of reports (up to unlimited) can be transferred to shore 

4. Data is stored on a Fleet Data server on-shore

5. Data is extracted from the Fleet Data server via an API

6. Data can be easily shared with third party analytics applications and service providers



Connectivity modules

• Data is collected via a Vessel Remote Server (VRS)
(mini VDR technology)

Technical support

• Installation is supported and checked by specialized 
technical support team

Installation time

• Installation time is 1-2 days and is locally performed by 
the global authorized service network of (600 certified
technicians).

1. Collect
Fleet Data IoT infrastructure collects on-board vessel data



Reports are fully customizable
• Selected Data Tags
• Sample interval (down to 1 second)
• Pre-processing

- First value - Last value
- Minimum – Maximum
- Trend 
- Mean - Circular mean
- Standard deviation - Circular standard deviation

• Transfer interval (down to 1 minute)
• Unlimited reports can be made

2. Select
Data is pre-processed onboard and saved in reports



3. Transfer
Reports are transferred to shore via the Inmarsat system

Connectivity

The Vessel Remote Severs (VRS) is connected to 
Fleet Xpress or Fleet Broadband and reports 
are transferred to shore at fixed intervals 
(user defined).



4. Store
Data is stored on the Fleet Data on-shore server

Data quality

• Inmarsat ensures data quality check upon data receipt in the Fleet Data server on-
shore.

Remote data report configuration

• Data reports can be customized and modified from shore (an updated report 
configuration file is loaded to the Fleet Data on-shore server and sent back to the 
Vessel Remote Server (VRS) installed onboard).

Automated Remote Software update

• The Vessel Remote Server (VRS) software is automatically updated from shore (a 
new VRS software file is sent from the Fleet Data on-shore server to the Vessel 
Remote Server (VRS) installed onboard). 



5. Extract
Data is extracted from the Fleet Data server via an API

API data format

• REST JSON.

User administration determines user access rights

• Vessels, sensors, time frame, data export rights, software applications.

Data hosting flexibility

• Data may also be transferred to another database.



6. Analyse
Fleet Data Dashboard – Cloud-based user customisable data visualisation dashboard



What’s on the horizon

Automation, Sea-to-shore based integration and Digitalisation



Defining connectivity at 
sea 


