
 

CDO (Continuous Descent 
Operation) FIM (Flight-deck Interval 
Management) 

 

CDO

CDO

 
 ASAS 

(Aircraft Surveillance Applications System) 

ASAS
(ADS-B)

FIM
 

CDO

FIM

FIM
 

 

 OSI (Open 
Systems Interconnection) 

OSI
 

OSI

ISO
7

TCP/IP
[1]

TCP/IP
TCP/IP

TCP/IP

TCP/IP
 

OSI
 

 IEEE 
802.11a/g/n/ac, IEEE 802.16m, LTE (Long Term 
Evolution) 3

 

IEEE 802.11a/g/n/ac Wi-Fi

 2.4-
2.5[GHz], 4.9-5.0[GHz], 5.03-5.091[GHz], 5.15-
5.35[GHz], 5.47-5.725[GHz] 

SHF 10-100[mm]
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 (QAM: quadrature amplitude modulation) 
 (OFDM: orthogonal 

frequency-division multiplexing) 
[3]  

IEEE 802.16m WiMAX2
IEEE 802.11a/g/n/ac 

 
2.575-2.645[GHz] 
UHF 100-1,000[mm]

 IEEE 802.11a/g/n/ac 
OFDM [4]  

LTE (Long Term Evolution) 
”3.9G”

”4G”  
0.7-1.7[GHz] 

UHF
 (QPSK: phase-shift keying) 

OFDM  IEEE 
802.11a/g/n/ac, IEEE 802.16m 
[5]  

 IEEE 802.11a/g/n/ac, IEEE 802.16m, 
LTE UHF/SHF

 
 (SSR: Secondary 

Surveillance Rader)  1-3[GHz] UHF

 118.0-136.975[ Hz] VHF 1-
10[m]

 (AM: 
amplitude modulation)  

 IP 
(Internet Protocol) 

 Space Communications Protocol 
Specifications (SCPS) IP

[6]  
IP IP

 

 TCP (Transmission 
Control Protocol) 

  
 UDP (User 

Datagram Protocol) 
UDP

[7]  

 

 

FIM
CDO

 
IEEE 802.11a/g/n/ac, IEEE 802.16m, LTE 

OFDM 2

 

1[kbps] 10[kbps]
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SSR
UHF

FM  

 

 

 

256[octet]
 

4[octet]  
4[octet]  

4[octet]  
4[octet]  

240[octet]

2[kbps] 1
1[s] 2[kbps]

UHF FM
VHF AM

 

 

4[octet]  
4[octet]  

4[octet]  
4[octet]  

4[octet]

224[octet]  
 

end-to-end 

TCP

¥cite{RS}
3

4 1
168[octet]  

1

 

 

 
1 1

2 2  
1  (generation)

1,000
K

K=0.100
K=0.316 K=1.00  

2  (generation)

K=0.100 K=0.316
K=1.00  
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1 K=0.316
30

97.7%

72.9% 30
97.7% 134%

 
2

 

30 97.7%

224[octet]

98%
60[bps]

1.8[kbps]  

 

CDO

IP

 
 

 [1] : OSI ; 
, 1989. ISBN: 978-4274075308 

[2] Kevin R. Fall, W. Richard Stevens: “TCP/IP 
Illustrated, Volume 1 -- The Protocols [2nd 
Ed.]”; Addison-Wesley, 2014. ISBN: 978-
9332535954 

[3] Neil P. Reid, Ron Seide: Wi-Fi (802.11) 
Network Handbook; Osborne Networking, 
2002. ISBN: 978-0072226232 

[4] K. Fazel and S. Kaiser: “Multi-Carrier and 
Spread Spectrum Systems: From OFDM and 
MC-CDMA to LTE and WiMAX [2nd Ed.]”; 
John Wiley & Sons, 2008. ISBN 978-0-470-
99821-2 

[5] Erik Dahlman, Hannes Ekstrom, Anders 
Furuskar, Jonas Karlsson, Michael Meyer, 
Stefan Parkvall, Johan Torsner and Mattias 
Wahlqvist: The long-term evolution of 3G; 
Ericsson Review, No. 02, 2005. 

[6] Karanjit S. Siyan: “Inside TCP/IP, Third 
Edition”; ACM, 1997. ISBN: 1562057146 

[7] Internet Engineering Task Force: RFC768.  
https://tools.ietf.org/html/rfc768 

[8] R. Shipley: Secondary Surveillance Radar in 
ATC Systems: A description of the advantages 
and implications to the controller of the 
introduction of SSR facilities; Aircraft 
Engineering and Aerospace Technology, Vol. 
43, Iss. 1, pp.~20-21, 1971. 

[9] M. Matsumoto and T. Nishimura: “Mersenne 
Twister: A 623-dimensionally equidistributed 
uniform pseudorandom number generator”', 
ACM Trans. on Modeling and Computer 
Simulation, Vol. 8, No. 1, pp. 3-30, 1998. DOI: 
10.1145/272991.272995 

[10] , : 
; , 1996. ISBN: 4-274-03486-0 

  

─37─

電子航法研究所研究発表会（第16回平成28年６月）



 
 

1  
 

2  
 

─38─

電子航法研究所研究発表会（第16回平成28年６月）



  

 
 

 
SSR UHF

SSR  
SSR

10[kHz] FM
AM

AM FM
F1E  

 
 

256[octet] 1  
4[octet]. 
4[octet] 1[octet]

 
4[octet]. 2000 2000 1 1

00:00:00UTC  
4[octet].  

240[octet].  
¥item[ ] 4[octet]. 

CRC-32  
 

 
 

 (time to live)  
4[octet].  

4[octet].  
4[octet].  

4[octet]. 2000
 

224[octet].  
 

 

3 4
1 168[octet]
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