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太高級的先不要玩
一步一步來...



忘了從哪家代理商的網頁找到的 QQ 類似的請參考 https://www.satphonestore.com/about-satellite-comms



通常這類的語音都是沒加密的，在戰地使用時也容易因為無線電的功率，曝露自己的位置。
說是這麼說，發射功率一般都在 5w 以下... 
例如: IsatPhone 2 +33.5 dBm, Iridium Extreme +32.7 dBm

參考: https://fccid.io/Q639575N/RF-Exposure-Info/TUV-SAR-report-part1-3463553





取自 Inmarsat 官網



取自 Iridium 官網



(Source:: https://www.nesdis.noaa.gov/content/currently-flying)

https://www.nesdis.noaa.gov/content/currently-flying


Source: https://www.cospas-sarsat.int/en/search-and-rescue/system-graphics-en 

https://www.cospas-sarsat.int/en/search-and-rescue/system-graphics-en


接收衛星訊號 &
基礎科學



你需要一些知識

目前到第24版

軌道
TLE
Link budget
太陽磁爆
操作模式 (DVB/SCPC)
調變

類比
數位

除錯碼
展頻



By cmglee - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=16891766

By Sedrubal - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=114587517



TLE
  編號   1998年第67顆發射的第一顆  平均運動1次微分      B* 發佈次數 Chksum   

      U: 無密等    2008/第264.5天           平均運動2次微分

ISS (ZARYA)

1 25544U 98067A   08264.51782528 -.00002182  00000-0 -11606-4 0  2927

2 25544  51.6416 247.4627 0006703 130.5360 325.0288 15.72125391563537

             傾角 升交點黃經  離心率  近心點輻角 平近點角  平均運動 Chksum

By Lasunncty at the English Wikipedia, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=8971052 

最新的 TLE 從這裡下載
https://live.ariss.org/tle/ 

https://commons.wikimedia.org/w/index.php?curid=8971052
https://live.ariss.org/tle/




調變

Modulation chart by Michel Bakni - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=109678259
GIF animation by Berserkerus - Own work, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=5071748  

右邊不用看

https://commons.wikimedia.org/w/index.php?curid=109678259
https://commons.wikimedia.org/w/index.php?curid=5071748


你需要一些裝備

By wdwd - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=44357696

BladeRF (nuand.com)

RTL-SDR v3 (去 eBay 買)

LimeSDR Mini 2.0
(募資中)



ISS
詳見: 
https://www.rtl-sdr.com/international-space-station-sstv-event-schedul
ed-for-october-9-and-10/

SSTV 慢速掃描電視, 145.800 MHz

FM, 3 KHz, 用寶鋒都收得到

接收地點不良的話，可以用 http://www.websdr.org/

https://www.rtl-sdr.com/international-space-station-sstv-event-scheduled-for-october-9-and-10/
https://www.rtl-sdr.com/international-space-station-sstv-event-scheduled-for-october-9-and-10/
http://www.websdr.org/




NOAA
美國氣象衛星, NOAA-15, -18, -19

APT 協議, 38 kHz 類比

137.620 / 137.9125 / 137.100 MHz

RHCP (右旋圓極化)

GP (-3 dB) 或 V-pole (-3 dB) 或 QFH 天線

你需要 KD2BD 寫的 Predict



不一定需要知道

4160 baud, A / B 畫面

每 frame = 128 條 (84秒)

每條 909 像素 + sync + mark

類比 (!)



你可以土炮 QFH 天線



Meteor M2
俄國氣象衛星 (2014)

LRPT 低速圖傳, 120 kHz, 數位, 72 kBd QPSK → 144 kbps

1 km/pixel

每秒6行、每行2048像素、每像素 10-bits → AVHRR 格式



2560x1382



要收高頻的話
可以參考 :
OK9SGC
Derek



Iridium
66顆邏輯衛星

(目前)唯一具有星間鏈路

第一批 1997-2002 發射95顆衛星

第二批 2017-2019 發射75顆 Iriudium NEXT

1616 - 1626.5 MHz, TDMA + FDMA

QPSK (下行) BPSK (上行)

波束、240 channels、sub-channel …

可以用 GPS 天線或是土炮鐵板天線 …

https://www.youtube.com/watch?v=luVPpzopmrY

https://www.everythingrf.com/community
/what-frequency-does-the-iridium-satellit
e-system-use 

https://www.youtube.com/watch?v=luVPpzopmrY
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use


加上 muCCC 大神們的程式就可以了  https://github.com/muccc/gr-iridium 

https://github.com/muccc/gr-iridium








那麼，資安呢？



Peter B. de Selding
@pbdes
.
@Eutelsat
: Jamming of several of our 
Persian-language TV/radio channels 
broadcasting from outside Iran have been 
jammed since 26 Sept. from an uplink we've 
geolocated inside Iran. Diplomatic and 
technical remediation efforts under way. 
Here's Eutelsat's full statement:

https://twitter.com/pbdes
https://twitter.com/pbdes
https://twitter.com/eutelsat


HITB 2019 Ams



https://cospas-sarsat.int/en/search-and-rescue/system-graphics-en



(來源: https://www.esoa.net/services/maritime.asp)

https://www.esoa.net/services/maritime.asp




Speidel et al., slide 37.



James Pavur, “Whispers among the stars”, BH US 2020



(Source: Japanese Wikipedia.  CC-BY-SA 3.0)



Iridium 明文訊息

● DELIVERED:24'28.9N/120'17.5E:629F5868002DFBB 
● V:1:TT:2:N:1:PV:0:PRIO:3:CWA:0:TS:20220610214845:RID: 
● 88662313707 (Taiwan, Kai Tai Culture & Creation Art Development Co., Ltd.) 
● 85365568181 (Phone number in Macau) 
● support@skyrouter.com ping (a fleet management company) 
● iridiumgo@gap-us-1.globalalerting.com I am here Lat+24.933510 Lon+121.228957 Alt+3801ft GPS Sats 

seen 12 2015-05-18 19:10UTC http://map.iridium.com/m?lat=25.009917&lon=121.406528 Sent via Iridium 
GO!

http://map.iridium.com/m?lat=25.009917&lon=121.406528


Iridium 波束定位



Iridium 語音

AMBE 編碼，感謝大神們... 但是不能放進投影片 :)



後面還有很多學問...


