
JOURNAL OF THE COMMUNICATIONS RESEARCH LABORATORY 
Vol. 46 No. 1 1999 

Special Issue 

KEY STONE PROJECT 

-Crustal Deformation Monitoring System around the Tokyo Metropolitan Areaー

(Received on December 18, 1998) 

CONTENTS 

1. Introduction ・ ・ ・・H ・.....・H ・－－…...・H ・－－….....・H ・.....・H ・H ・H ・...・H ・...・H ・...・H ・...・H ・・・Ken'ichiOたαmoto 

2. Overview of the Key Stone Project …...・H ・.....・H ・－－…...・H ・－－…...・H ・.....・H ・－－…TαizohYoshino 

3. KSP VLBI System 
3.1 Observation System 
3.1.1. Antenna and Receiver System …...・H ・.....・H ・00NoriyukiKurihαrα，Hiroshi Tαたαbα，

Akihiro kαneko，αnd Kouichi Sebαtα 

3.1.2 Frequency Standards and Instrumental Delay Calibration System …Yuko Hαπαdo, 

1 

3 

7 

Michito Imαe, Noriyuki Kuriharα，Mizuhiko Hosokαωα，Hitoshi Kiuchi, 15 
Kouichi Sebαtα，Mαmoru Sekido，αnd Tαdαhiro Gotoh 

3.1.3 KSP Data-Acquisition System・・・ ...・H ・.....・H ・－－…...・H ・.....・H ・.....・H ・－－……HitoshiKiuchi, 25 
Jun Amαgαi, Shin’ichi Hαmα，αnd Michito Imαe 

3.1.4 Observation and System Management Software・・・・H ・H ・H ・.....・H ・..Yiαsuhiro Koyαmα， 33 
Tαhαhiro Iwαtα，αnd Hiroshi Tαhαbα 

3.1.5 Observation Support System …Kouichi Sebαtα，Jun Amαgαi，αnd Mαsαto Furuyα39 

3.2 Data Reduction System 
3.2.1 Correlation Processing System .. ・ ・・H ・...・H ・...・H ・...・H ・・HitoshiKiuchi, Tetsuro Kondo, 47 

αndMαmoru Sekido 

3.2.2 Correlation Processing Software ...・H ・.....・H ・.....・H ・・・MαmoruSekido, Hitoshi Kiuchi, 
55 

απd Tetsuro Kondo 

3.2.3 KSP Bandwidth Synthesizing Software .. ・・H ・－－……TetsuroKondo, Mαmoru Sekido,_ 67 
αnd Hitoshi Kiuchi 

3.3 Data Analysis System 
3.3.1 Data Analysis Software ...・H ・・・Y1αsuhiroKoyαmα，Kosuke Heki, Yukio Tαhαhαshi, 77 

αnd Mαsαto Furuyα 

3.4 Real-Time VLBI System 
3.4.1 Real-Time VLBI Data Transfer and Correlation System ...・H ・－－……HitoshiKiuchi, 

Tetsuro Kondo, Mαmoru Sekido, Y1αsuhiro Koyαmα， 83 
Michito Imαe, Tiαhαshi Hoshino，αnd Hisαo Vose 

3.4.2 Real-Time Correlation Processing Control Software ...・H ・H ・H ・－－……MαmoruSekido'. 91 
Tetsuro Kondo，αnd Hitoshi Kiuchi 

4. KSP SLR System 
4.1 Design Concept of the KSP SLR System ・ ・ ・・H ・.....・H ・H ・H ・－－…...・H ・－－……HirooKunimori 97 

4.2. Telescope and Enclosing Dome …H ・H ・－…・・…H ・H ・－…H ・H ・・・JunAmαgαi, Hideyuki N_o1以： 103 
Chihiro Miki，αnd Hiroo Kunimori 

4.3 Lasers and Transmission/Receiving Optics・・・・H ・H ・H ・・・Hiroo Kunimoriαnd Jun Amαgαi 111 

4.4 Timing System ・ ..・H ・H ・H ・.....・H ・－－…...・H ・.....・H ・H ・H ・－－…JunAmαgαiαnd Hiroo Kunimori 115 

4.5 Safety and Surveillance System －…....・H ・...・H ・...・H ・H ・H ・・Futαbα Katsuo,Hiroo Kunim~ヴ 119
αnd Hideyuki Nojzri 

http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_p001.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp003-006.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp007-013.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp015-023.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp025-032.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp033-038.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp039-045.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp047-053.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp055-066.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp067-076.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp077-081.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp083-089.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp091-096.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp097-102.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp103-109.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp111-113.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp115-117.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp119-121.pdf


4.6 Observation Software ・ ・ ・・H ・.....・H ・.....・H ・.....・H ・・・T，αdαhiroGotohαnd Toshimichi Otsubo 123 

4. 7 Analysis Software …...・H ・.....・H ・.....・H ・.....・H ・－－…ToshimichiOtsuboαπd Futαbα Katsuo 129 

4.8 A Concept of Monitoring the Telescope Reference Point by Using Multiple 
Ground Targets …...・H ・.....・H ・－－……FutαbαKαtsuo,Toshimichi Otsubo, Jun Amαgαi, 135 

αnd Hideyuki Nojiri 

5. GPS System of KSP Geodetic Network・・・・H ・...・H ・...・H ・－…...・H ・....・H ・...・H ・・RyuichiIchikαωα141 

6. Seismic Intensity Monitoring System ・ ・ ・・ H ・....・H ・－－－…NoriyukiKurihαra, Mαmoru Sekido, 147 
Yαsuhiro Koyαmα，αnd Ryuichi Ichikαωα 

7. Observation Results 
7.1 Accuracy Improvement in KSP VLBI System ・・・・H ・－－…TetsuroKondo, Kouichi Sebαtα，151 

Mαsαto Fur・uyα，αndYαsuhiro Koyαmα 

7.2 Routine Observation Results of the KSP VLBI Network・・・・H ・－－…...・H ・・・MαsαtoFuruyα，159 
Kouichi Sebαtα，Yαsuhiro Koyαmα，αnd Tetsuro Kondo 

7.3 Global Station Coordinates Derived from SLR and VLBI Observations 
165 …Toshimichi Otsuboαnd Yαsuhiro Koyαmα 

7.4 Comparison between Station Movements Measured by VLBI and those Measured 171 
by GPS…...・H ・.....・H ・.....・H ・－－…...・H ・－－…...・H ・・・YukioTαhαhαshiαnd Ryuichi Ichikαωα 

7.5 Effects of Atmospheric Variability on KSP Geodetic Network -Preliminary Resultsア177
……Ryuichi Ichikαωα，Yαsuhiro Koyαmα，αnd Yukio Tαhαhαshi 

7.6 Tie of the KSP VLBI Network to the Terrestrial Reference System 
….y，αsuhiro Koyαmα，Eiji kαωαi, Junichi Nαkajimα，Mαmoru Sekido, 183 

Noriyuki Kurihαrα，Kouichi Sebαtα，αnd Mαsαto Furuyα 

8. R&D Experiments Using KSP facilities 
8.1 Optical Linked RF Interferometer・・・・H ・.....・H ・.....・H ・－－……JunAmαgαi, Hiroo Kunimori, 187 

Hitoshi Kiuchi，αnd Kouichi Sebαtα 

8.2 VLBI Using a GPS Frequency Standard・・・・・・・H ・H ・H ・－－…TetsuroKondo, Kouichi Sebαtα， 
193 

αnd Jun Amαgαi 

8.3 Monitoring of Total Flux using a KSP Type Video Converter ・ ・ ・ ・・H ・－…KouichiSebαtα， 
199 

Jun Amαgαi, Tetsuro Kondo，αnd Noriyuki Kurihαrα 

8.4 Collocation Experiment on Four Electronics/Optical Packages for 
the KSP SLR System …...・H ・.....・H ・・・HirooKunimori, T1αdαhiro Gotoh, Jun Amαgαi, 207 

Toshimichi Otsubo, Hideyuki Nojiri, Chihiro Miki，αndMαsαto Furuyα 

8.5 Center-of-Mass Correction of the Satellite AJISAI…...・H ・－－…...・H ・・・ToshimichiOtsubo, 
213 

Jun Amαgai，αnd Hiroo Kunimori 

9. Future Plans ・・・・H ・－－…...・H ・.....・H ・H ・H ・－－…...・H ・－－…...・H ・.....・H ・H ・H ・.....・H ・－－…TαizohYoshino 219 

10. Concluding Remarks 
-Key Stone Project under the Internet Revolution - ・ ・ ・・ H ・－－…...・ H ・・・FujinobuTαhαhαshi 221 

http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp123-127.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp129-133.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp135-140.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp141-145.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp147-149.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp151-157.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp159-164.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp165-169.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp171-176.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp177-181.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp183-186.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp187-192.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp193-197.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp199-206.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp207-211.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp213-218.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_pp219-220.pdf
http://www.nict.go.jp/publication/journal/46/001/Journal_Vol46_SI_No001_p221.pdf

	index

