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Development of Early Detection System for Marine Victims 

Part 1 Current Status and Issues Regarding the Detection of Marine Victims 
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1. ͺͣΌͶ 
1.1 ഐܢ 

ஏځԻஈԿͶ൒͑ҡ৙ـেΏࣙષ֒ࡄ͹ଁՅ
Ͷ൒͏ɼքͶ͕͜Ζ༣ӯΏڕ઩૤ۂ౵ͶؖͤΖૼ
ೋބࣆͶଲԢͤΖ͞ͳͺ॑གྷͲ͍Ζɽ 

ͺք৏ฯ҈ுɼք৏ࣙঁٻɼք৏ૼೋं͹ࡑݳ
Ӷୄɼڢۂڕಋૌ߻౵͹ؖؖؽܐͲߨΚΗͱ͕Εɼ
 གྷͲ͍Ζɽ॑͗ݡ൅غ͹૥ޛ൅ਫ਼ބࣆ

͞ΗΉͲɼૼ ೋं͹Ғ஖ΝஎΖ͞ͳͺɼૼ ೋं
ࣙରΏໍٻಓҧ౵͖Δ͹൅ޭ৶ߺΝ໪ͪ͢ࢻ௪
ๅंͶΓΖ৚ๅ͵ʹͶخͰ͏ͱ͏Ζɽ 

ۛ೧ɼ಼ֵැ͹६ళ௘Ӷ੗εητϞ QZSS 
ʤQuasi-Zenith Satellite Systemʥ͹ཤ༽͗਒Ίɼ
ೖຌ͖ΔΨʖηφϧϨΠΉͲ͹͏߁൥ҕͲɼ1m
ఖౕ͹੠ౕͲ͹Ғ஖݀Ό͗༲ҝ͖ͯ҈ՃͶͲ͘
ΖΓ͑Ͷ͵ͮͱ͕Εᾞ)ɼҒ஖݀ΌͶؖͤΖ༹ʓ͵
ཤ༽͗ਦΔΗͱ͏Ζɽ 
1.2 ໪ద 

ք৏Ͷ͕͜Ζૼೋބࣆ΃͹ଲԢΝ޴৏ͦ͠Ζ
ͪΌͶɼ६ళ௘Ӷ੗Ν׈༽͢ͱɼ૥غͶք৏ૼೋ
ं͹Ғ஖Νಝఈ͢ͱɼؖ ݡ൅غͶ௪ๅͤΖ૥ंܐ
εητϞ͹֋൅Ν໪దͳͤΖɽ 

ͨ͹ͪΌͶɼंܐؖঁٻ΃͹ซ͘खΕΝ؜Όͪ
ΗΖ੓೵Ν͠ٽɼεητϞͶགྷ͏ߨয়͹೼ѴΝݳ
໎֮Ͷͪ͢৏Ͳɼ֋൅Ν͑ߨචགྷ͍͗Ζɽ 

͞͞Ͳͺɼք৏ૼೋं͹ૠࡩɼঁٻ͵ʹ͹য়ڱ
ͳ֋൅໪ඬͳͤΖߑحؽ੔౵Ͷͯ͏ͱफ़΄Ζɽ 
 

2. ք৏ૼೋं͹ૠࡩεητϞ͹য়ڱ 
͞ΗΉͲ͹ජंΔ͹ౣ߁ঐ઩߶઒Ν؜΋௒ࠬ

ͳɼ෥௿ࢤ͹ք৏ࣙӶୄɼք৏ฯ҈ு͹ؖंܐ΃
͹ซ͘खΕ௒ࠬΝಁΉ͓ͱɼ֋൅ͤΖεητϞ͹
ૠࡩ͹ଲেͳ๏๑ɼචགྷͳ͵Ζؽ೵͵ʹͶͯ͏ͱ
फ़΄Ζɽ 
2.1 ૠࡩ͹ଲেͳૠ࣎ࡩ͹՟ୌ 

ଲেͳ͢ͱͺɼ༣ӯंͳڕ઩ɼ༣ڕ઩ɼϓΥϨʖ
౵͹઩ഭ͹৒ٮɼ৒ૌҽɼξ΢ώʖ͵ʹ͹Ά͖ɼ
 ΔΗΖɽ͓ߡ͗ʹ͵ɼ৒ҽٮ͹৒࣎͹஥ਭؽۯߦ

༣ڕ઩ͺɼ৒ٮΝԯ͏߻͹ঘౣ͵ʹͶԾΘͤ৖
Ζ͗ɼ͍ͨ͗߻ ͹Ғ஖֮͗೟Ͳ͘ɼૼ ೋ࣎͹ٻड़
 ଈͶٝແ෉͜ΔΗͱ͏Ζɽंۂ͗

Ҳ๏ɼ1 ໌৒Ε͹ঘڕܗ઩ɼ໖ڒ͹གྷΔ͵͏ϝ
ωϚʖφʤ̐HP ҐԾʥ͹৖߻ɼܠଵు࿫Νͮ࣍
ͱ͏ͪΕɼໍٻಓҧΝͯ͜ͱ͏ͱ΍ɼཚਭޛ͹Ғ
஖֮೟͗ೋ͢͏ɽ 

͍͗ۃஏخܩ཯ͺɼஏ৏Ͷ஦ړଵు࿫͹௪৶ܠ
ΗͻԌ͖؝Δ࠹୉ 20km ఖౕͲ͍Εɼਭ໚ԾͲͺ
௪৶͗Ͳ͘͵͏ɽ 

ͺഀ͹৏ԾಊͶΓΕɼߺಓҧ͖Δ͹൅ޭ৶ໍٻ
ք໚৏͖Δͺॢؔదɼ෈࿊କͶ͖͓͢ݡ͵͏ɽͨ
͹ͪΌ൅ͤݡΖ͞ͳͺೋ͢͏৖͗߻ଡ͏ɽ 

Ήͪɼ൅ޭஆ౵Ν࢘༽ͤΖ๏๑͍͗Ζ͗ɼ໹ؔɼ
 քҮͲͺ͍ΉΕ༙ްͲͺ͵͏ɽ͏߁ͺɼ࣎ళߧ

ҲൢͶཚਭ͖ΔঁٻΉͲ͹ؔ࣎ͺɼਭԻͶΓΕ
รԿ͢ɼਭԻ 25ˈͲ 72 ˈҐ಼ɼਭԻ̓ʛ10ؔ࣎
Ͳ 6  Ґ಼ͳ͠Ηͱ͏Ζɽؔ࣎

ໃਕ͹ঘڕܗ઩͗൅͠ݡΗͱ͖ΔͲͺ͵͚ɼཚ
ਭ࣎Ͷ௜ͬͶݗஎ͢ͱ൅ๅͲ͘ΖεητϞ͗ච
གྷͲ͍Ζɽ 
 ͹ૼೋͶଲԢͤΖεητϞࡑݳ 2.2

஦୉ܗ͹઩ഭͶͺɼ੊ֆք༺ૼೋ҈સεητϞ
ʤGMDSSʁGlobal Maritime Distress and Safety 
Systemʥ͗ ૹඍ͠Ηͱ͏ΖɽΉͪݺਕͲ΍͓࢘Ζɼ
੊ֆસରͲٻೋ৶ߺΝؖؖؽܐͶ൅৶Ͳ͘Ζૼ
ೋ৶ࣙߺಊ൅৶ح PLBʤPersonal Locator Beaconʥ
ΏηϜϙ༽ΠϕϨ͍͗ΕɼೖຌͲ΍͖ͯش͹ؽझ 

 

1 ෥௿ۂ޽߶౵઒໵ָߏ ߏௗ 
2 ෥௿ۂ޽߶౵઒໵ָؽ ߏփָ޽Ռ ०گद 
3 Ҳൢࡔ஄๑ਕӶ੗଎Ғཤ༽ਬ਒ιϱνʖʤSPACʥ  

εωΠΠχώ΢δʖ 
4 ґ౽னτέόλϨϣʖεϥϱθࣞהճऀ Ϝϩοέϧ

Τχϑζϋηਬ਒෨ 
 ෨෨ௗܯճऀτρέη અࣞה 5
6 MʀSʀK ࣞהճऀ େනखగༀ 
7 JASTOMʀखగༀ 
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൤͠Ηͱ͏Ζɽࢤ͗
ք৏ࣙӶୄɼք৏ฯ҈ுͲͺɼૼ ೋं͹Ғ஖͗

͍ΖఖౕಝఈͲ͘Ηͻɼݳ৖Ͷ͢ߨٺͱɼϔ΢Ν
౦Ծ͢ͱքླྀ͹ಊ͘Νܯ଎ͤΖɼ͍ Ζ͏ͺഀ͗Լ
Ώ͖Ͳ͍ΗͻϪʖξʖͲ୵எͤΖ͵ʹ͢ͱɼචͥ
Ͳ͘Ζͳ͢ͱ͏Ζɽঁٻ
 Ҳ๏Ͳɼք৏͕Γ;ஏ৏͖Δ͹ܠଵ͖Δ̖̏̏
൬Ώ৏फ़͹εητϞͶΓΖ௪ๅ͗ޣๅ͹৖͗߻
͍ΖɽεητϞ࢘༽஦͹ޣ૤ࡠɼࡠޣಊ͹Ά͖ɼ
ഉޛؼ͹ࡠޣಊ͍͗ΕɼյफͶ޽෋ΝགྷͤΖɽ

Ήͪɼࣰ ಉͤΖਕҽ౵͹ݱࣁͶݸΕ͍͗ΖͪΌɼ
௪ๅ͗ଡ͚͵Ζͳͤ΄ͱͶଲԢͤΖ͞ͳͺͲ͘
͵͚͵Ζɽ

͹ೈքφϧϓ͵ʹ͹୉ஏਔō୉௣ഀͶΓΖޛࠕ
ॉຬୱҒ͹ૼೋं਼Ν͓ߡΖͳɼεητϞΝ෕ٶ
ͦ͠Ζ৖߻ͶͺɼφϨΠʖζ͹Γ͑͵͗ྂߡචགྷ
ͳ͵ΖͳࢧΚΗΖɽ
 Ήͪɼཚਭޛ͹ૼೋं͹ಊ͘Ώਐରڧ؂͹༩଎
Ͷ͓࢘ΖυʖνʀϕϧρφϓΧʖϞͳ͢ͱɼࡃܨ
঴͹ۂࢊ TellusʤτϩʖηʥϹ)ͳք৏ฯ҈ு͹h ք
͢ΖʱϺ)͍͗Ζɽ

઴ंͺɼೖຌॵ͹Ψʖϕϱ&ϓϨʖ͵Ӷ੗υʖ
νʀϕϧρφϓΧʖϞͲ͍ΕɼքਭԻ͵ʹ͹υʖ
νΝಚΔΗΖɽंޛͶͺɼքͶؖͤΖଡ༹͖ͯ৆
଎υʖν͗ட੷͠Ηͱ͏Ζɽܯ͵ࡋ

͞ΗΔͶΓΕɼཚਭޛ͹Ғ஖༩଎Ͷචགྷ͵քླྀ
͹ଐౕ෾ාɼք໚৏͹෫ଐ෾ාɼන໚քਭԻ͹෾
ා͵ʹΝஎΖ͞ͳ͗Ͳ͘Ζɽ

͵͕ɼͨΗͩΗ͹υʖνͺؔۯదōؔ࣎ద͵մ
଀ౕ͗ҡ͵ΖͪΌɼࣰ ͹ཤ༽Ͷͺ஭қ͗චགྷͲࡏ
͍Ζɽ

৏ى͹٠࿨ΝɼεητϞ͹࢘༽ंͳૠࡩΝ͑ߨ
ͱͪ͗͘ɼ֋൅͢Γ͑ͳ͢ͱ͏Ζͮߨͳؖؽܐؖ
εητϞͶଲͤΖ͖ͯٺە୉͘͵ωʖθ͍͗Ζ
͞ͳͳɼචགྷͳ͠ΗΖؽ೵Ν֮೟Ͳͪ͘ɽ

2.3 චགྷͳ͠ΗΖؽ೵ 
఼ͺҐԾ͹௪Ε͘΄ͤྂߡ఼Ͳ͹੓೵৏Ͳ࣎ݳ
Ͳ͍Ζɽ
̏ʥώρτϨʖ͹ௗथໍԿ

߶੓೵Ͳܲྖ͵ώρτϨʖ͗චགྷͳ͵ΖɽΉͪ
εητϞࣙର͹ভඇుྙΝঙ͵͚ͤΖචགྷ͍͗
Ζɽཚਭ͖࣎ΔঁٻΉͲ͹ؔ࣎Νྂ͢ߡͱɼસର
͹੓೵Ν݀ΌΖ͞ͳͶ͵Ζɽ
̐ʥ௪৶ړ཯͹֮ฯ
 ք৏ಋ࢞Ͳ͹௪৶ړ཯ͺ਼ॉ km Ґ৏͵ʹͳ
୉͘͏͞ͳ͗๮Ή͢͏ɽҲ๏ɼք৏Ͳͺԗړ཯Ͷ
͵Ζͳஏځ͗ځ໚Ͳ͍ΖͪΌͶ௪৶͗ೋ͚͢͵
Ζ͹Ͳɼ߶ౕΝ֮ฯͪ͢௪৶Ν͓ߡΖචགྷ͍͗Ζɽ
̑ʥ௪৶ܨ࿑͹҈ఈ੓
 ൅৶͗حք৏Ͳಊ༵ͤΖ͹Ͳɼण৶حͳ͹҈ఈ
ͪ͢௪৶ܨ࿑Νͯ࣍චགྷ͍͗Ζɽഀ ͗̑̾Ґ৏͹
Ͷͺɼ൅৶ଈ͹Πϱτψͺࡏ 50cmҐԾͫͳ௪৶
͗෈҈ఈͳ͵ΖՆ೵੓͍͗Ζɽ
̒ʥαηφ

ߡ͹੣ଆαηφͳ௪৶Ͷ͖͖ΖαηφΝحؽ
ྂͤΖɽഉޛؼ͹ޣಊࡠΝ͓ߡΖͳɼ੣ଆɼ࢘༽ɼ
ഉؼΉͲ͹φʖνϩ͵؇ཀྵ͗චགྷͳ͵Ζɽ
̓ʥཚਭं͹ߨಊ

ཚਭޛͶϏωρέͶؗͮͪਕͺɼحؽ૤ࡠΝ܃
ΕศͤͪΌͶɼεητϞ͹ుـ༲ྖΝভ໥ͤΖ͞
ͳ͗ଡ͏ɽૼ ೋंͶଲͤΖૠࡩଈ͹ଲԢয়ڱ͹ఽ
ୣ༙͗ްͳ͓ߡΔΗΖɽ
̔ʥͨ͹ଠ
ಓҧͶૹ஥ͤໍٻΖ๹ਭ੓೵ɼ͓࢘Ͷ΍࣎ళߧ 
Ζࡏ͹ܙয়ō॑ྖ͵ʹΝݗ౾ͤΖɽ

3. ఑ҌͤΖεητϞ 
3.1 εητϞ͹ߑ੔ 

఑ҌͤΖεητϞͺɼ६ళ௘Ӷ੗Ίͬ;͘Νཤ
༽͢ɼ஥ਭΝݗஎ͢ͱͨ͹Ғ஖Νਜ਼֮Ͷ௪எ͢ɼ

ਦ 1 ք৏ૼೋं૥غૠࡩεητϞ͹֕གྷ 
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内海　康雄 ，小林　洋平 ，松岡　繁，佐野木　良生 ，
鈴木　直康 ，水野　尚淑 ，神原　信祐 舞鶴高専紀要



૥ঁٻغΝࢩԋͤΖɽ֕གྷΝਦ 1 Ͷࣖͤɽ
̏ʥ६ళ௘Ӷ੗ QZSS Ίͬ;͘

સஏځ଎ҒεητϞʤGPSʥͳಋͣΓ͑ͶӶ੗
ͶΓΕࡑݳஏΝ଎ఈͲ͘ΖεητϞɽh ೖຌ൝
GPS ͳɦݼͻΗɼ੊ֆॵ͹ιϱοϟʖφϩڅ͹଎
ҒΝࣰ͢ݳͱ͏Ζɽ
̐ʥGPS ୼຦

ಓҧͶૹ஥͠ΗΖɽώρτϨʖͳ௪৶ૹ஖ໍٻ
Νͯ࣍ɽ๹ਭ੓೵ɼܲྖԿ͵ʹ͗ٽΌΔΗΖɽ
̑ʥ஦حܩ

৒ҽ͗৒Εࠒ΋઩ഭɼໍٻϚʖφ౵Ͷઅ஖͠Η
ΖɽGPS ୼຦ͳ؇ཀྵଈͳ͹૮ޕ௪৶Ν͑ߨɽ
̒ʥ؇ཀྵ୼຦͍Ζ͏ͺέϧΤχγʖώ

ஏ৏Ͷઅ஖͠ΗΖɽಚΔΗͪ৚ๅΝؖؖؽܐͶ
எΔͦΖͳڠͶɼؖ ͹ଲԢ৚ๅΝཚਭंͶؖؽܐ
எΔͦΖɽ
3.2 εητϞ͹ಊࡠ 

ߨΝॳͶࡠ੔ͪ͢ϕϫφν΢ϕͺɼҐԾ͹ಊࡠ
͑ɽ
̏ʥཚਭ͹൓இ

̲ʥཚਭয়ସͳ͵ͮͪ࣎ɼGPS୼຦ʤໍٻಓҧʥ
͹nک੏൅৶Ϛνϱ|ԣԾͶΓΕɼٻೋ৶ߺ͹ૻ৶
Ν֋ͤ࢟Ζɽ

̳ʥ઩ഭ͵ʹͶखΕ෉ͪ͜ Bluetooth ϑʖαϱ
͖Δ͹ण৶৶ᮤ͗ߺ஍ҐԾͶ͵Ζͳཚਭয়ସͳ
൓இɼٻೋ৶ߺΝૻ৶ͤΖɽ
̐ʥཚਭݗஎޛ͹௪৶

̲ʥGPS ୼຦ͺ QZSS ͖ΔಚͪҒ஖৚ๅͳ୼
຦͹ ID ৚ๅΝϕρεϣ௪எͤΖɽ͞͹࣎ɼGPS

୼຦ͳण৶ؽͺ LPWAʤLow Power Wide Areaʥ 

Ͳંକ͠ΗΖɽ
̳ʥڕ઩౵Ͷ౧͠ࡎΗΖ஦حܩΝղ͢ͱɼٻೋ

৶ߺΝण৶ͪ͢ण৶ؽͺ؇ཀྵ୼຦ʤΉͪͺέϧΤ
χγʖώʥͶٻೋ৚ๅΝఽୣͤΖɽ

̴ʥ؇ཀྵ୼຦Ͷɼঁٻ৶ߺ൅৶ݫ͹Ғ஖৚ๅٶ
;୼຦ IDʤ৒ແҽ৚ๅʥ͗නࣖ͠ΗΖɽ
̑ʥؖؖؽܐ͹ཚਭଲԢ࣎

؇ཀྵ୼຦ଈͲ ૼೋͶଲͤΖଲԢয়ڱΝૼೋं
ͶஎΔͦΖɽGPS ୼຦Ͷͱɼࢨఈͪ͢ఈۡܗΝ༽
͏ͱɼཚਭंͶଲ͢ͱԽ੢͹࠸ਫ਼͗Ͳ͘Ζɽ
 Ґ৏ͶخͰ͏ͱɼࣰ εητϞ֋൅΃͜޴ͱɼε
ητϞ͹حؽ͹րྒྷͳεητϞસର͹ಊࡠ͹ݗ
ৄΝͮߨͱ͏Ζɽ͞ ΗΉͲͶք৏Ͷ͕͏ͱɼخຌ
ద͵ಊࡠΝ֮೟ͪ̏͢ɾ̐ʥɽ
 
4. ͕ΚΕͶ 

ཚਭͶΓΖք৏ૼೋͶͯ͏ͱɼۂڕ౵͹ॊंࣆ
ͳૠࡩଈ͹ؖंܐͶซ͘खΕ௒ࠬΝͪͮߨɽͨ ͹
݃ՎɼҐԾ͹ߴ໪͗໎֮Ͷ͵ͮͪɽ 
̏ʥҲਕ৒Ε͹ঘڕܗ઩͵ʹ͹ૠ͗ࡩೋ͢͏ɽ 
̐ʥཚਭ࣎Ͷ͕͜ΖҒ஖ಝఈ͗ɼঁٻΉͲ͹ؔ࣎
Ν͓ߡΖͳ॑གྷͲ͍Ζɽ 

̑ʥཚਭ࣎͹Ғ஖ಝఈεητϞ͹චགྷ੓͗ͤ΄ͱ
͹͖ؖंܐΔགྷ๮͠Ηͱ͏Ζɽ 

Ήͪք৏ૼೋं͹૥غ൅ݡεητϞ͹ߑحؽ
੔ͳؽ೵͹఑ҌΝͪͮߨɽޛࠕͺɼࡠ੔ͪ͢حؽ
͹ϕϫφν΢ϕΝ༽͏ͱɼ༹࢕͹ݗ౾ͳεητϞ
͹ݩࣰৄݗΝͮߨͱ͏͚ɽ 
 
ःࣛʁຌๅࠄΝΉͳΌΖͶ͍ͪΕɼք৏ૼೋͶͯ
͏ͱ͹ݳয়͹ซ͘खΕ௒ࠬ΃͹͟ྙڢͳɼεητ
ϞͶͯ͏ͱ͹͟ঁݶΝ௘͏ͪɼք৏ࣙӶୄگүୄ
છবگິ߄үྫ࢚(౲࣎)ɼք৏ฯ҈ָ҆ߏ௣  
ऴߏ࠺ௗɼౣ߁ঐ઩߶౵઒໵ָܔ⁍ߏղߏௗɼ
SBI ϙʖϩυΡϱήηࣞהճऀోวऴ໎ޒ໲(޽
ָദ࢞)Ͷ״ःਅ͢৏͝Ήͤɽ 

 ݛชߡࢂ
1) ք͹҈સ ͖ۯΔ಍͚ Ӷ੗௪ͣ৆͢͏ૼೋ৖ॶఽ͓
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Abstract:  

In recent years, the use of the quasi-zenith satellite, QZSS, has been advanced, and positioning with an accuracy 

of about 1 m can be achieved easily and inexpensively over a wide range from Japan to Australia.  

   This study is aimed to develop an early detection system that uses QZSS to identify the location of marine 

victims at an early stage and notify relevant parties to improve the response to marine accidents. 

   The survey including interviews with rescue personnel has been performed to understand the current situation, 

to clarify the required performance of the system, and to develop the actual system. It results in the following items. 

1) It is difficult to search for small fishing boats for one person. 

2) It is important to specify the position at the time of the fall, considering the time before rescue.  

3) The need for a location identification system at the time of falling water has been requested by all parties 

concerned. 

We also proposed the equipment configuration and function of the early detection system for marine victims. In 

the future, we will examine the specifications and improve the prototype as a real functioning system. 
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─ 4 ─

内海　康雄 ，小林　洋平 ，松岡　繁，佐野木　良生 ，
鈴木　直康 ，水野　尚淑 ，神原　信祐 舞鶴高専紀要


