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�¾�
� ɫŏSǼȔn29cĞɾnT, ·ěn`cÃ̙ͳ˶SŗĔ, ɼͦNĞƑSëŏ, ɯ
ɋˍǂɼƻːSŗĔ, ¤��¤ͱȿSʀɯPlS̑Ϳ4K:adcΕ;dag˽Ʉ]c
F]nTĞɾĆ͕nƼŔăɭǋ˭g͋ɱ[, ĞɾSĖɩě, ̥Sĺ±g]c;N4ɂ]
adcΕȔ�§|n±�T, ɫŏSĞɾɫŕ, ��l¥�¥}SɦɆ3a, ŅͿ, ̑Ϳg
ʀ˷[, IoT, AIgɱLF˽ɄʥgǣȤ]c;NgʆʄN]cΕ[F, ;Sʆʄgűɫ]
c”ʚN[i, ŅͿʀ˷˘ē, ĆȚ˘ē, �¦�©�{¢©˘ēg0;N^ʆʄS
®͏MKcΕDSʡ®ȷN[i, ĞɾŅͿn͠]cǵɨ̒ȟgˬL, ĞɾɫŕSɫɦǌ
Ǥ, ŅͿSʀ˷, ĆȚg[, IoT, AI gɱLF˽ɄʥgǣȤ[FΕDSƫ, ǣȤĊnt¥
�g A, B, C, Dnf9, t¥�¨±, �k¥�¨±, ǲń3aS�k��
�±gˊb̹[ˬL, ��̄ŰgˬIFΕDSʾȝ, ��TÈ²S`0n̄Ű[FΕ 
¬˝¹ʄ¤��¤Ǭǥ 
¬̍ʎɽƻːXSw� �u{¢©Ǭǥ 
¬Virtual Petn`cùͦƻøǬǥ 
¬Ʋ̯SɻĕƛSĳ˹ě 
ƫȐMTÈ±SǣȤSűɫgʆǘ[ɋĘgˬ0Ε 

(Γǵ̞Μșɲȡ) 
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Abstract 
 Japan has some medical problems such as increase of nursing demand, the 
maldistribution of hospitals and doctors, increase of patients who suffer from 
lifestyle diseases and occurrence of patients who could not be taken enough 
rehabilitation. Medical efficiency and improvement in the quality of medical should 
apply the ICTs to solve these problems. The purposes of our project team are 
discovering some problems from a mobile-health point of view and suggesting some 
solutions using AI and IoT. In addition, following things are also our purposes, 
cultivating our abilities such as discovering problems, analysis and presentation 
abilities. At First, we researched some books about medical and health-care fields 
and understood the present situation. Further, we discovered, proved the problems 
and proposed some solutions using AI and IoT. After that, we gathered these 
problems and grouped similar solutions for A, B, C or D. We carried out same 
workflows in these groups about solutions, went out to field works and received some 
feedbacks from teachers and medical relations. The last, we decided our four topics 
as follows. 
¬Voluntary rehabilitation support 
¬Communication support for doctors and dementia patients 
¬Child patient support by virtual pet 
¬Visualize physical point 
Our goal in the second semester is achieving the solutions. 

(!Responsibility for wordingΜShiori Matsuda) 
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± 1 ° �4<,%&28¹� 

� ɫŏ, ǼȔT·ěnÏL, ȭ'PĞɾŅͿgǐNiLcΕD;M, ·ěʔÎnÏ
0̔ŅͿg˽Ʉ]cF]Sʡ 1ȷN[iĶ'M̑ͿgǒĄ[FΕD[i, ;daS̑Ϳ
nŻ[it¥�©tgˬL, ˽ɄʥSǣȤgˬIFΕ[F, Ğɾ�§|n±�4�
�N[iɋĘ]cF]n§x͍Ű, ÙǄgˬIFΕ 

(!ǵ̞Μșɲȡ) 

1�1� ��8V¥bÓ518U_�

ɫŏǼȔSĞɾT, ·ěʔÎ, ɼͦNĞƑSëŏ, ɯɋˍǂɼ, ¤��¤ͱȿPl
Sȭ'PŅͿgǐNiLcΕ;daSŅͿg˽Ʉ]cnT, IT ȲŇ_ ICT gɋɱ[i
ĞɾSĖɩě, ̥Sĺ±gˬ0;N4͔˶MKcNˏNadcΕǼȔMT, ˅ÁĲnŻ
]c 65 ȹÈ±SÁĲSđķ4ƕ'ŗNiLc [1]ƧM, ˶Ã̙ːSÁĲ4ŗN, Ã
̙ͳ˶4ŗĔ[iLcΑŌ 1-1ΒΕ[F, ·ěnÏL̍ʎɽƻːSŗĔ4˧[T, Ã̙
ͳ˶SŗĔn`bÃ̙˒ńSÁń³̫4̨5iLcΕǼȔS̍ʎɽƻːǳT 2012ƕȄ
ɝMʲ 462¯Á, 65ȹÈ±S·ːSʲΛÁnΗÁSđķMKcΕ2025ƕnT, ̍ʎ
ɽƻːǳT 700 ¯Áďƫn͉[, 65 ȹÈ±S·ːSʲΚÁnΗÁgĤ]c˷̷\M
Kc [2]Ε[F, Ã̙¾ęǈn29cEƭȩńS”³̫)n͠]c̒ȟʾȝMT, Áȕ4
E³̫)Nňʤ[iLcđķT 2009ƕ3aĵ˔±4bnŗĔ[i2b, 2016ƕSňʤ
MTúÖS 62.6Ώ4³̫MKcNƿ?iLc [3]Ε;S`0n, ŗĔS®̾gFlc̍
ʎɽƻːXSǬǥ_Żƴ4Ƴ˶MKcΕ 

(!ǵ̞Μșɲȡ) 
 

 
Ō 1-1 : ǼȔS˅ÁĲnŻ]c·ː(65ȹÈ±)Sđķ 
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ɫŏSǼȔMT·ěŅͿnĔN, ŐŒSĞɾȣƎ^ŅͿNPIiLcΕƔǄ 28 ƕ
SĞƑ̒ȟ [4]n`cN, ͈͐ƚʋΑƭȩŐΒĊSĞɾǺ̄nƭ¾]cÁĲ 10¯ŻĞƑ
ǳgȋ^ŞLʋNȋ^ƂPLʋMȾYcN 155.8Á^SƎ4KcΕD[i, ¹Fċɾ
ǈ4ƁøʗSÁĲ 10 ¯ŻĞƑǳgȋ^ŞLʋNƂPLʋMȾYcN 77.7 ÁSƎ4K
c [4]Ε[F, ͈͐ƚʋĊSÁĲ 10 ¯Żɼͦɼƙǳgȋ^ŞLʋNȋ^ƂPLʋMȾ
YcNEúƙǳ)T 3.1 æ, E®ˢɼƙǳ)T 2.2 æNPIiLc [5]ΕÈ±S;N`
b, ɫŏSǼȔMTŐŒ<NSĞƑǳSƎ_ɼƙǳSƎPlS`0n, ŐŒ͟MSĞɾ
ȣƎ4̨5i2b, ;SŅͿTÂƫ˽Ʉ]cƳ˶4KcΕ 

(!ǵ̞Μɲʇ») 
 
ɯɋˍǂɼT, Â_íƜ͜żSȋşSͣŴ˶ŉNPcG9MPT, ōȿĞɾ̡n^ş
5TƧg´NiLc [6]Εħɯĕñʉ`bʀ˯=dFƔǄ 26ƕƛSħɯĕñʂȊ [7]
MT, ɯɋˍǂɼN͏=dcǳʛSɼɀ4ȻŉS 5đƣ, Ğɾ̡S 4đơgĤ]iL
c;N4f3cΑŌ 1-2ΒΕ;S;N3a, ɯɋˍǂɼS½͢ǭņ4, íƜżłS=aP
cÐ͜_Ğɾ̡ŅͿSǭņnƳ˶MKcΕ[F JPALD(ǼȔɯɋˍǂɼ½͢Î)n`c
E2010ƕōȿíƜ¬Ƞ̒ȟʾȝSȫ˶)(ħĕʉ)nœKT 2012ƕS̒ȟMT, ʰƅ
ɼ_·˫Ŏɽ2`t˙̥ɹƒɽPlSɯɋˍǂɼg^JÁSđķT 40ȹÈ※nɴţN
^ŗĔ]cðĺnKcNŔľ=diLc [8]Ὲ Ii, 40ÇďƫMSɯɋˍǂɼ½͢4, 
±̺[FĞɾŅͿS˽Ʉn͔˶MKcΕ 

(!ǵ̞ΜșȔşʎ) 
 

 
Ō 1-2 : ȻŉNĞɾn29cɯɋˍǂɼSĤ]cđķ 
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̸ƕ, ǼȔMT”¤��¤ͱȿ”NL0˿˦g`TˑTΕ¤��¤ͱȿNT, ğĆP¤
��¤gı9c;NSM5PLƻːS;Ngǘ]Ε2006 ƕ 4 Ȍn, ħɯĕñʉṪɾ
Ŕ͒ǭŰn`b¤��¤Ȑ͟gȋş 180ǼnČͥ[F [9]Ε;dT, ͜Ȑ͟nfFIi, 
Ėȝ4Ȁa3MPL¤��¤Ğɾ4ˬfdiLcŕķ4KIFF]MKcΕ=an, 
2008 ƕ 10 Ȍ3aTùͦƫ 6 qȌÈÿn̼ͦ]cƻː4 6 đg²ňcɼͦXṠɾŔ
͒4şƓnƟ5²:adF [10]Ε;dn`b, ͔ɽƻːSı9ùdgǷcɼͦ4ŗNF 
[11]Ε;daS;N3a, ¤��¤4³ğĆP[[MKIi^, ̼ͦ=BP9dUPa
PLNL0ŅͿ4KcΕ;SŅͿg˽Ʉ]cF]n, ¤��¤ƻːSɽɦǭņSá̓4
Ƴ˶N=dcΕ 
� È±SŅͿg˽Ʉ]cF]n, ǼȔSĞɾɫŕnTĞɾSĖɩě, ̥Sĺ±4Ƴ˶N
=dcΕDSǉȼN[i, ITȲŇ2`t ICTSƀù4Ǚ:adc4, ǼȔMTDdaS
ƀù4ɖ̫n=diLPLɫɦ3a, 2013ƕn¶ɷȋõʠ ITōŵŲ˿4ˬfdFΕ[
F, ÂƕS¶ɷȋõʠ ITōŵŲ˿Sśȉn`b, [][] ITSƀù4ʅhnPcMK
e0NˏNadiLc [12]ΕITȲŇSƀùS 1ÜN[i, Ã̙˒ń4ˬ0͙̂ȩęg, 
��¦��gɱLiȩęSĖɩěgŌc*˅ķ͙̂{�(Eʼ)·ːÃ̙{}��)+
4Kc [13]Ε;dTɥĊ̙ˎÁ��4ǟɱ[F, ÿɲɊˬ IT�¤ {¢©~4
{}��͞ʀgˬIFȩę{}��MKcΕ[3[, ɫɦMT̤Ļ·̓4Kb, ǪÙ4
˵ͮMKcNƿ?c˒ń^ŞT, ǭņSƳ˶4KcΕ;S`0n, Ğɾɫŕ3ȃͿ_
ŅͿgʀ˷[, ɫŕnĦ[Fǭņ_˽Ʉg[iLT;N4, ;d3aSĞɾnTƳ˶M
KcΕ 

(!ǵ̞Μșɲȡ) 

1�2� ©¨�

Ȕ�§|n±�SʆʄT, ɫŏSĞɾɫŕ, ��l¥�¥}ɦɆ3a, ŅͿ, ̑Ϳg
ʀ˷[, IoT¬AIgɱLF˽ɄʥgǣȤ]c;NMKcΕ[F, DSɋĘg̿[i, ŅͿ
ʀ˷˘ē, ĆȚ˘ēg0;N, ǋ˭ē, ÌɶēPlSṷ̋ʄP˘ēg̯nÆ9c;N
^Ȏ[dcΕýÖʄnT, ǵɨ, ̓ǵ, Web yl�3aS̒ȟ, �k¥�¨±Pl
gˬL, ŅͿʀ˷, ĆȚ[, ITn`cĖɩʄ3JĖȝʄP˽ɄʥgǣȤ]cΕ 

(!ǵ̞Μșɲȡ) 

1�3� ÄÓÁk�

1�3�1� ĞɾŅͿnJLi̒ȟ���¦�©�{¢©�

Ȕ�§|n±�MT, ǼȔSĞɾŅͿnŻ]c˽ɄʥSǣȤgȨ́]cF]n, ˝Ć
S˟ŀ4KcĞɾĆ͕n͠[iǵɨ, ̓ǵ, Web yl�3a̒ȟ[, ɦɆǌǤ, ŅͿʀ
˷, ĆȚgˬL, ŅͿS˽Ʉʥ, DdnÏ0ĖȝnJLi 1Á 5Ć͟S�¦�©�{
¢©g 2ňnfFIiˬIFΕʡ 1ňʆS�¦�©�{¢©MT, EAED), EǸÁ
ʊ̙ƑǬǥ), E¤��¤Ǭǥ), E̍ʎɽ)ʢS��4K:adFΕ�¦�©�
{¢©ƫ, ǲńN�©�3a�k���±gƮFΕDS�k���±g̮[N, Ā
̒ȟ, }£l�SäȶgˬIFΕʡ 2 ňʆS�¦�©�{¢©MT, 1 ňʆS��
gǝb²:Fː, úTǸ[L��gǣȤ[Fː4LFΕǸFP��N[i, E�¥
}uj)Eâ˕ŘǬǥ)Eʰƅɼ)Pl4K:adFΕ 

(!ǵ̞Μșɲȡ)  
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1�3�2� t¥�©t�

åÁS̒ȟ3aǣȤ=dF��gȊ5Ą[, ş[3PĆ͕nĆ9, Ķ˝4˟ŀSK
cĆ͕nĆ3dcNL0ƥƞMt¥�©tgˬIFΕDSʾȝ, E¤��¤), EAED), 
Eʊ̙Ƒ), EÖē)S 4t¥�nĆ9adFΕĶt¥�M��n͠]c̒ȟ, ǲ
ńg¿NiS�k}q�{¢©g 1qȌʚƛˬL, DdEdS��ḡŰ[FΕ 

(!ǵ̞Μșɲȡ) 
 

1�4� 0?6Ák�

Ķt¥�S��TÈ²S`0n̄Ű=dFΕ 
¬E¤��¤)$E˝¹ʄ¤��¤Ǭǥ) 
¤��¤t¥�T, ¤��¤ƻːSʲ 90%T 1 ǼS¤��¤Ȅ͟4 1 Ȅ͟ȒɖM
Kb, DSȄ͟SƂP=4ŅͿMKcΕD;M, ƻː4 1ÁMˬ0¤��¤(˝¹ʄ¤�
�¤)gǬǥ]c;N4͔˶MKcNˏNFΕ¤��¤SɫɦgʎcF]n, ·ȱɼͦM
�k¥�¨±gˬIFͪ, ɭŬɾɇŘ4ǘƀ]cƻːT˝¹ʄ¤��¤nŻ]c
���{¢©4ÔLNƿ?FΕD;M, ɭŬɾɇŘ4ǘƀ]cƻːnŻ̜gʿIFΕ
;da`b, Ż̜ːS˝¹ʄ¤��¤XS���{¢©gʀ̨, ˃Ǘ, ĺ±=Bc;
NgʆʄN[, 9̰�©y, ��¦��gɱLF˝¹ʄ¤��¤Ǭǥ�¥gǣȤ]cΕ 

(!ǵ̞Μșɲȡ) 
 
¬EAED)→E̍ʎɽƻːXSw� �u{¢©Ǭǥ) 

AED t¥�N[it¥�©tgˬPIF4, t¥�MǣȤ[F{}��nT
ǻŪS^S4ŞTKIFΕ;SF], t¥�ÿM��gśȉ]cȤ4[N[b, ̍
ʎɽnśȉ[FΕ;dT, ̍ʎɽg��n[Ft¥�4ÅnLPL;N, t¥�
�©�Sÿ 2 Á4̍ʎɽg��n[F�¦�©gˬPIiLFF]MKcΕD[i, 
À͐ƚʞĞʗşŬǄȔĂǲǜn`c, ̍ʎɽƻːSĞɾĸƾS̑Ϳn͠]c̕ˌgı
9F;NM, ĞƑN̍ʎɽƻː͟Sw� �u{¢©SŊͱ=gƿ?FΕD;M, t
¥���gE̍ʎɽƻːXSw� �u{¢©Ǭǥ)N̄Ű[FΕ 

(!ǵ̞Μŭ˩Έž) 
 
¬Eʊ̙Ƒ)→EVirtual Petn`cùͦƻøǬǥ) 
ʊ̙Ƒt¥�N[it¥�©tgˬIF4, 1 «Ȍ͟S�©�NǲńMS�k}
q�{¢©_ƏʞąɼͦMS�k¥�¨±g̿[i, ��gƻøǬǥnśȉ
[FΕDSƫ, 2015ƕƛSĞɾ�§|n±�Mİbʻ[diLF͜ȐùͦƻøgŻ̜N
[i�¦�¦{¢©gˬ0j�¤u{¢©gŞȲ˘ě, űɱě[F^SgȔt¥
�S˽ɄʥN]cNƾ˷4[N[b, t¥���gEVirtual Pet n`cùͦƻ
øǬǥ)N̄Ű[FΕ 

(!ǵ̞Μɲʇ») 
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¬EÖē)→EƲ̯SɻĕƛSĳ˹ě) 
t¥�©tƫ, Öēgĳ˹ě]c��nJLit¥�ÿMĀȨ́[F. DSʾ
ȝEÖē)NL0ȫƵT, Öȣ, ŨĚ, ʣē, �¨, ǗºēPlS̯Öʄ˶ʶN, ͢ˮ
ÖēPlSʯʕʄ˶ʶ3aȬǄ=dc±, ŞTSŝʄ, ÿʄ˶ŉnƧ=dcNL0ɝ
M, K[bnǒ̜ʄMKbűɫnŊͱ4ɯ?cNĉǷ[F. D;M, ˽Ʉ]Y5ĞɾŅ
ͿgɯɋˍǂɼMKcN̄Ű[, DS±M×gĳ˹ě]cƳ˶4Kc3gȨ́[FN
;e, ɯɋˍǂɼSĨŉnT“Ę³̫_ɯɋ4Ǚ:adc4, ʯʕʄ}�¦}^®J
S˶ŉMKcNL0ʎ˷gƮF [14]. D;M, ĳ˹ě]cÖēSȬǄ˶ʶg“Ęʄ˶
ŉSEǗºē)N, ʯʕʄ˶ŉSEʯʕʄ}�¦}nŻ]cǑǎē(͢ˮÖē))NʿI
F. ;S 2 JgÛɱ]c;NM, Eʯʕʄ}�¦}n`cƧgĔŀ[F, “Ęn`c
ɻĕƛ)gǳéN[i˯ɫ]c;N4M5cNˏN, ��gEƲ̯SɻĕƛSĳ˹ě)
Nǭ]F.  

(!ǵ̞ΜșȔşʎ) 
 

1�5� <)�

Ȕ�§|n±�M�}�ʢnǛù]c§xSÙǄ¬͍ŰgˬPIFΕ§xgÙǄ]

cʆʄT, ɼͦ͠àː_Ğɾƭ¾ːSǹ'nȔŬSĞɾ�§|n±�Sl�|g˹
˺ʄnǗIi^a0;NMKcΕÙǄ]cnKFb 1Á 1ȤÈ±ʀ˯[, ɯƬ͟M 3Ȥ
nʿIFΕDSƫ, ƼŔ�zl©w}SŧĂǲǜ3aS̈ß2`t�k���±g
ƮF±M, 3Ȥg�£�{ j��[FΕ�£�{ j��[F 3Ȥ3a 1ȤgɯƬ͟
M͍Ű[, ;SȤgǲńnǣȤ[, �k���±gƮFΕD[iʿadF 1Ȥg�£
�{ j��[iŌ 1-3S§x4ŮǄ[FΕ  

(!ǵ̞Μ̏̚Á) 
 

 
Ō 1-3 :§xɄŰȤ 
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± 2 °� �';?48ÄÓ8¹� 

� ̸ƕ, ɯɋˍǂɼg½͢[, íƜnɯɋ]c;NSM5cíƜżłgƝU];NXS
͠Ʋ4·[IiLc. Ddn`b, ˝̯SíƜʧɭSF]nƲǔ, ɏ̡q§¤, ȷǳ
Plg}���p©_mnj£�¥ʠȓS�k���}j�¤u{¢©gɱLi

���¤©t]cÁ4ŗĔ[iLc. [3[, ǻŪS�k���}j�¤u{¢©n
T 3JSŅͿ4Kc. 1JʆT, ˝ĆMʆȮḡŰM5cF]ĖɩʄMPL;N. 2Jʆ
T, ƹǅg͢UF]S̘ľ4PL;N. 3 JʆT, ˝ĆSw©�k{¢©gǉ̱nǌǤ
M5PL;NMKc. D;M, ¡zS“Ę˘ēnķfBFʆȮg˝Ę̄ŰM5, “Ę
”Ş͢ȵȲ˘gǧ̳[F�k���}j�¤u{¢©gǣȤ]c.  

��!ǵ̞Μ̏̚Á��

2�1�  �·x¤CÐ²8���

� ɯɋˍǂɼT�� 1�2 ʩM̺YF̿b�� Ğɾ̡Sŗş_íƜżłÐ͜SͣŴNPIi
LcΕ[FĸʩM��ɯɋˍǂɼgƻ0đķT 40Ç3aŗĔ]cðĺnKc;N^̺Y
FΕ;S;N3a��ɯɋˍǂɼS½͢Nǭņg[iLTF]nT 40Ç3aSŗĔnȸ
ȵ]g39cF]n�� [A�� 30Ç3aS½͢4Ƴ˶MKcΕƔǄ 29ƕ 3Ȍn̶țɁ
ɰʉ3aŔľ=dFɯɋˍǂɼn͠]cƾ̗̒ȟMT�� Ƹ¬ƕĊn˷cN�� ɴƸS

20ȹÇ3a 40ȹÇMTĠǳÈ±��ţƸS 20ȹÇMT 4đÈ±4Eṷ̋[iLPL)
Nňʤ[iLc�4155��[F��ĸ̒ȟ`bűǺ[PLɭɳN[i��EͶçG3aİbʻ
[PL)gǙ:FÁSđķ4ɴƸ 60 ÇMT 5 đƣMKc;N4Ŕľ=diLc�Ō 2-
1�Εǯn�� ɫŏˬfdiLcɯɋˍǂɼS½͢ʥT˅ķʄnǭņSØŐ4Kc�� ½͢
ʥN[iT��“Ę��¾ǭņ��ɯɋ¤~�SǭņPl4Ǚ:adc4�� 2ʟS˖ȆM
̺YF�k���}j�¤SŅͿɝ^ķfB�� ǅ'St¥�MT“Ęn`c½͢ʥ

Sǭņ4Ƴ˶MKcNˏNF��

�!ǵ̞ΜÂ͕¼̴��
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�
Ō 2-1�ɯɋˍǂɼŻʥg̕?PLɭɳ�

� �
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2�2�  �·x¤8CÐ²�ÊU 503K¡�! wez¼�

� ɫŏ���¥}uj¬�k���}͂͠j�¤SƏŕ˸ȯTƕ'ǖş[iLcΕƔǄ 30
ƕ 12ȌȄɝS, E�¥}ujΐ�k���}j�¤�Əŕ̒ȟ¦��)4165n`cN��
}��¡zúÖnĤ]c�¥}uj¬�k���}j�¤SċɱɩT%2018 ƕ 7
ȌȄɝM 10�MKc�;dT 2016 ƕ 7 ȌSċɱɩ 5�nȾY 2 ænǄ͜[iLc�;d
`b̸ƕÐt4˧[T�� ÂƫN^ċɱɩS±Ǿ4˷̷[d�� ��©{�¥4·LNL

Nc�� [F�� �¥}uj¬�k���}j�¤gċɱ[iLc¡zTɴţN^n

30-40 Ç4ȋŞMKc�� [3[�� j�¤gǈǗ[iLc4 1 ªȌÈ±Ûɱ[iLPL
¡z^ɴţN^n 30-40 Ç4ȋŞMKc�� ;SɭɳN[i̒ȟŻ̜j�¤S¸3
aÜgǙ:i\c�� ȷǳ_Ö͔PlŜ͙]cj�¤MKcE3aG�l�)MTȷ

ǳ¬Ö͔SƋȺgt£�M˯ʓ[ǼĊΖȌĊMȾ̲M5c;NgΉēN[iLc4��ȷ

ǳgŗ_[Ö͔gɓa]���{¢©gʧɭ]c;NT³ĳ˘nƶNc�� [F®Á

VNbnķIFíƜKTbgƴǥ]c;Ngʆʄn¤¤}=dFEíƜʡ®� -�®Á
VNbSíƜKTbgƴǥ)MTj�¤S͞ʀóMKcʡ®ɯłNŢʲg[��̻ĔǶ͗

gǬǊfP9dU�� ɯɋˍǂgǭņ]cy��gı9c;N4M5PL�� È±SÜ

`b�� j�¤g�m©§�]c4Ûɱ[PL¡z4ɯ?iLcNˏNadc��

4175�
�!ǵ̞ΜÂ͕¼̴��

2�3� �i8wez¼7� ��8ÄÓ�

� ďʩM̺YF`0n�� ɯɋˍǂɼS½͢¬ǭņSF]“Ęg]cͪ�� ƗJ3Sj�

¤u{¢©4ɋɱM5cNˏNadc4�� ɫˬS^SnT˵ǳSŅͿɝ4KcΕ[

A�� ɫˬSj�¤u{¢©MTǼ'S“ĘʆȮég¡z˝̯4Ʉ]c;N4M5

cΕDSF]��DSʆȮéT��“Ę˘ēSåÁƎnŻƴ[F��͋ćP“ĘʆȮNTL

NPL��[F��“Ęgy��]cȲ˘T̛ŹnKc4��w©�k{¢©[Mgy�

�[iTdcȲ˘gïNF�k���}j�¤u{¢©TŞTT˷ı9adPLΕ�

ɥn}�¦}S`0P�� “Ęgˬ0���{¢©nɑT͠fcͶMSy��4K

cu}TZNhl˷adPLΕ� ¡z4“ĘgˬfPL��KcLT_]cɭɳN[

iK:adcST��̯ÖʄP^SG9MPT��ʯʕʄP^S^ŞLΕ[F4Ii��`

bĖȝʄPǬǥgˬ0F]nT�� ;S`0P}�¦}Ͷn^ɠɝgƤicƳ˶4Kc

4��ZNhly��=diLPLS4ɫɦMKcΕ� �

� È±S˶ŉ3a�� ¡z4ʌnĖɩʄP“ĘʆȮSǌǤgM5A�� ˝̯Sw©�k

{¢©Sɭ˽4ͱ[LF]�� ʾȝN[i�� “ĘgˬIi^¡znNIi`bˣLʾ

ȝnʾtJ3PLĳ˘Ƹ4KcΕDSF]�� ;daSj�¤u{¢©T[G�� ɯɋ

ˍǂɼS½͢¬ǭņʥN[iTǭˣSØŐ4KcNLNcΕ�

�!ǵ̞ΜʂɈɚˡ��
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�

2�4� T�¨6 �·x¤8CÐ>�c#4:(?+9=8~�	

� ǅ'T�� ǻŪSj�¤u{¢©nŻ[�� ɯɋˍǂɼS½͢¬ǭņʥN[iǭˣS

ØŐ4KcNˏNFΕD;M 2�3 ʩM̺YFŅͿɝg˽Ʉ[�� ƭȗnȾYɯɋˍǂɼ
ŻʥN[i`bĖȝʄP�k���}j�¤u{¢©gǣȤ]c���

� ýÖʄnT�� åÁS“Ę˘ēnƴ?F“ĘʆȮgǣʓ]cF]n“Ę̅ŶƛNL0

ɧ˝SǘȮgŰˌ]c�� “Ę̅ŶƛNT�� åÁ4ͥɷ[M“ĘM5cÖƿʄPØ˲g

ǳéě[F^SMKb��ĸʢP“ĘgˬfBFŕķ��“Ę˘ē4ÔLÁZl`bÔT��

[FÔ²[_]LǳéNPc�� ;SǳégʆŭnǼ'S�¦�©tgˬ0;NM��

¡zåÁS“Ę˘ēnƴ?FĖɩʄP“Ęgˬ0;Ngĳ˘N]c�� [F, ƲǔS
Ǧa6g̀ɔ]c;NM, “ĘȄS˰}�¦}, [FTɯɋ}�¦}¦�¥gǢŰ[, 
˯ʓ]cΕ;dn`bÖ̒2`tw©�k{¢©n^ʆgĺ9i^a0;NM, `b¡
znNIiĖȝS·L“ĘSǬǥgűɫ]c.�

�!ǵ̞ΜʂɈɚˡ��
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± 3 °� �';?48~� 

3�1� �';?48©¨5~��

 Ȕt¥�T, ɯɋˍǂɼS½͢ǭņSF]n, åÁS“Ę˘ēg{}��n`Ii
Ǣɔ[, Ddnƴ?F͋ƛP“ĘʆȮg¡znǣʓM5c�k���}j�¤u
{¢©gǣȤ]c. ýÖʄn, ĞɾȲŇgɱLF�l�¥��S̀ɔ_, DṠǷT
ʆʄNBA, ĞɾȲŇnʈƤ[PLmnj£�¥ʠȓn`cʬȁʄP̀ɔ3a, ¡z
XȅȼS¨±jm�S22`DSʆŭNPc��SǣʓgǣȤ]c. =an, ȅȼ
SɯɋS¸Mı9c}�¦}ég̀ɔ[, DSȄ'SʯʕʄPw©�k{¢©gʧɭ
]c;NM, “Ę”Şn`cƹǅS͢ȵ^ˬ0. ;dan`b, ¡zTȽǼS“Ęg, 
Ȕj�¤u{¢©S\n`Ii͋ćnʧɭ=dc. [F, {}��4Ǣɔ[F¡z
S“Ę˘ēSǢʙĝ͙��N[iǣʓ]c;NM, “ĘSˍǂÆ9gy��]
cNün, Ǽ'S“ĘˍǂS���{¢©g·TâH, ɯɋˍǂɼg½͢ǭņM5c
;N4ȐƩM5c. 

�!ǵ̞ΜÂ͕¼̴��

3�2�~�#4:(?+9=8�¾�

� ďʩSʆʄNǣȤg̮[N, ǅ'SǣȤ]cj�¤u{¢©Sȫ˶g̺Yc.  
� [A, ċɱŻ̜N]cST, 2 ʟM̺YF̿b, ɴţ 30 ÇÈ±SíƒːM, ɯɋˍǂ
ɼ½͢nŻ]cƾ̗4Kc;N4ȖÊMKc. [F, ƲǔǳS̀ɔg, mnj£�¥ʠ
ȓgɱLiˁ˂ʄnˬ0F], j�¤u{¢©gl©}�¥M5c}���p
©gċɱ[iLc;NnĔN, }��mp��gǼƒʄnÛɱ[iLc, ^[TTǼ
ƒɯɋnǬͫSPLʪŋMƒɱM5c;N^ȖÊNPc.  
� ȴn, j�¤�zl©nJLi, j�¤u{¢©gˁ˂[iċɱ]cF]n, j�
¤u{¢© UI 4ɢͮMKc;NTŤ[[TPL. DSF], ɶͶ͌ʙ_Ƴ˶PǪÙ
ͻʆ^ȋƁͥnǍN, ʬģPǪÙMğĆPƼŔgǣʓM5c`0�zl©]c.  
� ȋƫn, ű˱]cȲ˘nJLi, ¡znTďʩM̺YF`0n, ȅȼS¨±jm
�S22`DSʆŭNPc��SǣʓN, ǼƒMı9c}�¦}ɦǀSǣʓgˬ0. 
DSF], [A, ¨±jm�Ͷn2Li, ¡zS“Ę˘ēg{}��4ǌǤ]cƳ
˶4Kc. “Ę˘ēg̀ɔ]cǹɇN[i, ǵ͏ʗŬʉSűǺ[iLcEǸÖē�}�) 
[18]4Kb, űǺːSÖē, “Ę˘ēg̀ɔ]c;N4ĳ˘MKc4, DSűǺͻʆT
˵ǳKb, ǉ̱nűǺ, ̀ɔM5cÿŶMKcNT˿NPL. ǅ'SǣȤ]cj�¤u
{¢©MT, ˁ˂ċɱSF]n, ¡zS���{¢©SÔ²^ǍNFL. `Ii, 
ǅ'T¡zS“Ę˘ēg, ʬģP“ĘgˬfBcG9MǢɔ]cǹɇgˏȤ[, ű˱
]c. [F, }�¦}ɦǀSǣʓnJLiT, ǻnˏȤ=diLcƲǔǦa63a}�
¦}ɦǀgǢŰ]cǉɇ [19]gɱLi, ű˱]c.  

(!ǵ̞ΜșȔşʎ) 
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3�3� ¾�G��

� ȔʩMT, ǣȤ[Fj�¤u{¢©SȬʫnƳ˶P˶ɂÄȭg̺Yc.  
I. ɯɋˍǂɼSˋƻɩT, 40Ç3aŗĔ]cðĺnKb, ˋƻɩSŗĔgǍNcF]
n, íƜPȄȐ3aSŻʥ4Ƴ˶MKc.  
 

II. j�¤u{¢©Sˁ˂ċɱSF], UI¬UX g{©�¥3JʇƿʄP^Sn]c
Ƴ˶4Kc.  
 

III. ¡zS“Ę˘ē, ĬTɯɋ}�¦}gǢŰ]cF]nƳ˶P�l�¥��g, 
{}��n`Iìɔ]cƳ˶4Kc.  
 

IV. ǉ̱=g͔˹]cF], “Ę˘ēgģʴP“Ę3aǢŰ]cƳ˶4Kc.  
 

V. Ėɩʄn“ĘgˬfBcF], ¡zS“Ę˘ēnƴ?F“ĘʆȮgǣʓ]cƳ
˶4Kc.  
 

VI. mnj£�¥ʠȓN��l¥ʠȓ4̿ã³ĳMKcŕķ, ¦|¤o©}ƸSâǗ
4Ƴ˶MKc.  
 

VII. ”ĪŜ͙gīɡ[, ¡znǣʓ]cF], ¡zSƕ, ƸĊ, ̀ɔ[Fŭʹ
ȄƲǔǳ, “ĘȄʆȮƲǔǳPlS ID N, DSÅƀĄ=dc�l�¥��g¡
z¦�¥My�ʧɭ]cƳ˶4Kc.  

 (!ǵ̞Μ̏̚Á) 

3�4� ¾Hk¶�

I. Ż̜nJLi 
� 40 Ç3aSˋƻɩSŗĔnȸȵ]g39cF], Ż̜T 30 Ç3aN]c. [F, ɴ
ţünŻ̜MKb, Ʋǔǳ4ğĆn±Ǿ]cG9S“Ę4ĳ˘MKb, “ĘˍǂgJ9
c̯ÖʄØ˲N, ɯɋˍǂɼnŻ]c½͢ƾ̗4Kc;NgȖÊN]c.  
 
II. j�¤�zl©nJLi 
� {©�¥M, ʇƿʄP�zl©N]cF], mnj£�¥ʠȓMTɶͶ͌ʙgƳ˶N
[PL^SN]c. [F, ǣʓTǳéS\MTPT, v|�l�Sl©|u�g
ǟɱ]c;NM, ǣʓƼŔSŗɓʢSśěgǌǤ[_]T]c.  
 
III. ". @. “Ę˘ēNɯɋ}�¦}SǢŰ, 2`tDSǉɇ 
� ¡zXS“ĘSˍǂK94ʆʄMKcSM, “ĘnǂdiLc3, ǂdiLPL3
g“Ę˘ēǢŰœɘN[iˏNc. `Ii, “Ę˘ēSǢŰMT, ȭ'PͻʆSÖē�
}�gˬfBcƳ˶TPT, ģ®ͻʆgȽǼˬfBc;NM, DS˘ēgǢŰM5c. 
ýÖʄn, 1km S£©gˬfB, DSƲǔǳSśĘgŭʹȄS^SNȾ̲[, DSƎɹ
ĝ͙[i2T;NM 1km S£©nǂdF3Ļ3gĉǷM5c. [F, ɯɋ}�¦}
^ĸȭn, ƲǔǦa6g̀ɔ]c;NMǳéě4ĳ˘MKc [20]. ǯn, Ȕj�¤u
{¢©SÛɱnTƲǔ�©ygǧ̳[Fmnj£�¥��l}N, DdNĸȐĳ˘P
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��l¥ʠȓ4Ƴ˶MKc. ƃ, “Ę˘ēSŰˌN}�¦}éSƀĄǉɇnJLiT 4
ʟgīɡ=dFL.  
 
IV. {}��S¦|¤o©}ƸSâǗ 
� mnj£�¥��l}N��l¥ʠȓ4ƒnĸȐĳ˘MTPLŕķgˏǃ[, j�
¤u{¢©{}��4lHa3®ǹSʠȓNSǠ˂4ćdFŕķM^, ®ȄʄnD
SȲ˘gš0;NPTĘÙ]c`0̄̀]c. DSF]n, Ʋǔ�©y3àɔ[FƲ
ǔǳgmnj£�¥��l}MSÿ͏ăɭgĳ˘N[, ĸȐɒ\MPL��Tȴň
��l¥NǠ˂=dc[Mmnj£�¥��l}Sÿ͏}�¦|nâŪ[i2T.  
 
V. ¡z��Sy�ʧɭ 
� ¡zS ID N̔'S�l�¥��TȲƱPƼŔMKb, ŝ͏3a˝ɳn͡˻, ī
ɡ=dc;Ng͎9cƳ˶4Kc. D;M, Ȕj�¤u{¢©MT mBaaSΑmobile 
backend as a ServiceΒy�}gɱL, 1¡zKFb 1jqm©�gđbƤi, ¡
z��S¡z¦�¥MSy�ʧɭgˬ0.  

(!ǵ̞ΜșȔşʎ) 

3�5�13$-8Ëk�

� Ƴ˶P�l�¥��g̀ɔ]cF]S�©ygǧ̳[F��l}S͍ŰgˬIF. 
Âň͞ʀnÛɱ[FűȲNɮŖTÈ²S̿bMKc. ȬʫɮŖg Android Studio nɄ
Ű[FɭɳN[i, �©�S JAVAN Kotlin˿̎gċɱ[F Android͞ʀʽ΅4K
IFF]MKc. űͪnj�¤u{¢©gÛɱ]cŕķ, android OSgǧ̳[F��
l¥ʠȓN, DdNĸȐĳ˘MKc, wear OS by googleǧ̳, 9̰Ĕ̀ƛ�©y, Ʋǔ
�©yǧ̳Smnj£�¥��l}MKdU, ȲʛTÈ²SͥbMTPL.  
¬͞ʀűȲΜASUS Zenfone (android OS 5.0.2) 
      POLAR M600 (wear OS by google 2.2, android OS 8.0) 
¬ȬʫɮŖ¬˿̎ΜAndroid Studio 3.2.1, Java, Kotlin, XML 

(!ǵ̞ΜșȔşʎ)�
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± 4 °� Î¦y� 

4�1� Î¦y��Viscator��

� ͞ʀ[Fj�¤u{¢©ĹTEƿ˺Sĳ˹ě)Sˤ̆”Visualized Sense Indicator”
3a, Viscator N[F. Viscator T, ��l¥ʠȓNmp��SlHan^j�¤u
{¢©g��§l[F±MÛɱ]c. mp��îSViscatorj�¤MT, ʠȓnǧ̳=
diLc LED Ʋǔ�©yNĔ̀ƛ�©yXSj±�}4ĳ˘MKc. [F, ¹Păɭ
Tmp��ÿMăɭ]cF], ĈňĸȐÈ※T��l¥NS̿ã4³ĳ˘PŕķM^, 
mp��ģÖMĘÙ]c. ��l¥MT, ¡zjqm©�SÙǄ, ̯͜, Ö͔, ƕ, 
ƸĊgʁ͙]c. DSƫ, ĈňĸȐȄnmp��îXʁ͙��4ĸȐ=d, mp��
Tʁ͙ ID gj�¤r��{ N[iÿ͏âǗ]c. DSF], ȴňÈ※T��l¥N
SĸȐ4PTN^, ¡z ID 4ʁ͙=dFɦǀ3aj�¤u{¢©gÛɱM5c. 
[F, j�¤u{¢©ɶͶTŌ 4-1, 2S̿bMKb, ȭ'Pl©|u�g�k}
�¦l]cȲ˘gȍ]c. ȴʩÈ※M, �k}�¦lÿŶŠʸg̺Yc.  

(!ǵ̞Μ̏̚Á) 
 

 

Ō 4-1�mp��ʠȓS�
j�¤u{¢©ɶͶ�

Ō 4-2���l¥ʠȓS�
j�¤u{¢©ɶͶ 

� �
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4�1�1� “Ę̅Ŷƛ�

 Ȕt¥�MT, åÁ4ɻĕSͥɷ[M“Ęgˁ˂M5cÖƿʄPØ˲gʃĆɩM
ǢŰ]cj¥x¤~�gˏN, “Ę̅Ŷƛ(Exercise Tolerance È※ ET)N[iŰˌ[
F. ;S“Ę̅ŶƛT“ĘƣƛS̽ǳMKc4, “ĘƣƛTƕNƲǔǳ3aʦĄ=d
c®ˢě=dFǳéMKcF], ģʴn̽ǳgNcG9MTåÁS“Ę˘ēSƎg̈
ßM5iLPL . D;M , ŭʹȄn29c 5 Ć͟SƲǔͩ͟SȮɘëƎ (Èƫ
restSDNN. ̌ʸnJLiTȴͻgīɡ=dFL)N, “ĘȄSƲǔͩ͟SȮɘëƎ(È
ƫ activeSDNN)gȾ̲[, ƲǔSǦa6g̀ɔ]c;NMåÁS“Ę˘ēgKcʚƛ
ǢŰM5cNˏNF(ƞ 4.1).  
 É̐N[i, “Ęǂd[i2aA“Ę˘ē4Ⱦ̲ʄÔLÁ͟N, “Ę˘ē4·T“Ę
ǂd[iLcÁ͟gȾYFŕķgˏNc . “Ę˘ē4·9dU restSDNN N

activeSDNN nş5PƎT˷adA, “Ę¸M^ƲǔǦa6TŭʹȄS^SNÒ]
c4, ̽n“Ę˘ē4ÔLŕķ, activeSDNNT restSDNNnȾYiȪʠnɓƂ]cN
ˏNc. FG[, Âň̀ɔnɱLF��l}(̌ʸT 3 ʟ, ˶ɂÄȭͻS, ͞ʀɮŖ2`
tČͥ¾ͻSʩgīɡ)MTƲǔͩ͟(R-R Interval È※ RRI)gʇǠ̀ɔ]c;N4M
5P3IFF], ƲǔǳM 1 Ć(60 ʘ)gđbǇ];Nn`bǫÒʄn RRI gʦĄ[i
LF. DSF], activeSDNN 4 restSDNN nȾYƁ=PéNPb, ʴʮP SDNN S
Ⱦ̲4M5iLPL. D;M, restSDNN g 30%ǯƾnɓƂ=B, ƲǔǳS±Ǿn`c
SDNN SśĘg˳ȶ[iLc. [F, (ƞ 4.1)¸nɱLadc nowHR NTɫŏSƲǔ
ǳ, restHRTŭʹȄƲǔǳ, maxHRT“ĘȄʆȮƲǔǳgǘ[, maxHRT(ƞ 4.2)M
ɂ]adc [21]. ;S`0n[iɂ]F“Ę̅Ŷƛg, j�¤u{¢©±MTmp
��, ��l¥ünŌ 4-3SȭPv|l©|u�M˯ʓ]c.  

(!ǵ̞ΜșȔşʎ) 
 

!" = $1 −
'()*+ − ,-./*+
012*+ − ,-./*+

×
14/56-7899

,-./7899 × 0.7= × 100 (4. 1) 

012*+ = 208 − CD- × 0.7 (4.2) 

 
Ō 4-3�“Ę̅Ŷƛ�

 �
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4�1�2�}�¦}�nl}�

 }�¦}�nl}T, 4.1.1ͻM̺YFǫÒʄǹɔ=dFƲǔǦa63a, ˝ƪʕʽ
ʱSɋƸɦǀgʃĆɩMǳéě(Estimated Stress Èƫ ES)[, Ō 4-4:9nʓ] 5ȼͧ
S�nl}Mĳ˹ě[F^SM, ��l¥, mp��ün˯ʓ=dc.  
 ES SƀĄnT HRV Ȅ͟ͽŒ˽ȚgɱL , ƀĄƞT (ƞ 4.3)NPc . ƞ¸S
nowSDNN T¤j¥�l�n®Űͩ͟§¤©t[P4àɔ[FɫŏSƲǔǳ3a, 
ǫÒʄnʦĄ=dF RRI S�j©q¦�§��n29cȮɘëƎMKc. �j©q¦
�§��T, KcȄ͟(n)S RRI gȰ̰n, DSȴSȄ͟(n+1)S RRI gˉ̰nɱLF
¤q¦©}�§��MKc. restSDNN^ĸȭn, ŭʹȄ RRIS�j©q¦�§��n
29cȮɘëƎg̀ʦ[F^SMKc.  
 Á͟TíƜ(¤£�±})ɦǀnKcȄ, RRI 4®ŰMTPL;N4®ˢnʎadiL
c [19]. ;dgƲǔ4ǦaLMLcɦǀN`t, õ̺S SDNN éTŗş]c. ̽n, 
˰}�¦}ɦǀnKcȄ RRI TǦa6gšL, SDNN éTɓƂ]c. ;SƸ̥gċɱ
[, ˼ɔ=dF restSDNN nŻ]c nowSDNN SɓƂɩg̀ʦ[, ̽ǳgɂ]c;N
M, }�¦}gǳéě[F. }�¦}�nl}T, ƀĄ=dF ES g͋ƤPͩ͟MĎ\, 
đbǚIiLc. ;dT, ¡znNIi, }�¦}gǳén`Iiǣʓ]c`b^, 
`bʇƿʄn˝̯S}�¦}ɦǀgǌǤM5cF]MKc.  

(!ǵ̞ΜșȔşʎ) 
 

!7 = $1 −
'()7899
,-./7899= × 100 (4.3) 

 

 
Ō 4-4�RRI�j©q¦�§��SÜ�

�

0.3
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�
Ō 4-5�}�¦}�nl} 1�(FG < IJ%)�

�

�
Ō 4-6�}�¦}�nl} 2�(IJ% ≤ FG < MJ%)�

�

�
Ō 4-7�}�¦}�nl} 3�(MJ% ≤ FG < NJ%)�

�

�
Ō 4-8�}�¦}�nl} 4�(NJ% ≤ FG < OJ%)�

�

�
Ō 4-9�}�¦}�nl} 5�(OJ% ≤ FG)�

 �
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4�1�3�j±�k��kl©|u��

� ŭʹȄƲǔǳ, “ĘȄƲǔǳg̀ɔ[iLc͟, ��l¥, mp��ünŌ4-10nʓ
[Fjlw©4˯ʓ=dc. ŭʹȄƲǔǳS̀ɔTMT 5Ć͟S̀ɔgˬ04, “ĘȄ
S̀ɔMT, ƲǔǳS±Ǿg{}��4Ȩʎ[, ®Űég̩NFʇƫ3àɔg͞Ŧ[, 
DSƫƲǔǳ4ƔƒȄSénǇb, ƃµJƫ̺S“ĘȨʎȲ˘n`c“ĘSȨĄ4=
dPTPc[M, ̀ɔ4˂T.  

(!ǵ̞Μ̏̚Á) 

 
Ō 4-10�j±�k��kl©|u����

4�1�4�“ĘȨʎ�

� mp��gÆ9F¡z4“Ęg͞Ŧ]cN�� ʠȓnǧ̳=dF 9 ̰Ĕ̀ƛ�©y
gċɱ[F android�SDKȮɘ£l�£¤ÿS��“ĘȨʎ����n`c“ĘSȨĄg
ˬ0�� “Ę4ȨĄ=diLcŕķ�� ��l¥�� mp��S·ǹS�k}�¦l±n��

Ō 4-11nʓ[Fjlw©4˯ʓ=dc��
(!ǵ̞Μ̏̚Á) 

 
Ō 4-11�“ĘȨʎ����

4�1�5�Ʋǔǳ�

� ��l¥j�¤u{¢©S\ȍ]cȲ˘M, mp��4̀ɔ[FƲǔǳg��l
¥nĸȐ[, Ō4-12S`0n˯ʓ]c. mp��MTƲǔǳT˯ʓ=dPL. mp��
MT˯ʓ[PLɭɳN[i, Ɓ=LɶͶnƼŔgŞTǣʓ[]6cN˹̍Ƹ4Ô²]
cNˏNFF]MKc.  

(!ǵ̞Μ̏̚Á) 

 
Ō 4-12�Ʋǔǳ�

�
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± 5 °� Î¦y��8ÂL5¸n 

5�1� CMlÕ518´��

� ˏȤ[F ETSǣʓé4ťƤP^S3l03, [FȔj�¤u{¢©SǙĘSʐ̍
^ļ]iǅ'M½ïű΅gˬIF. È²nDSű΅ŠʸNʾȝgʓ].  

(!ǵ̞ΜșȔşʎ) 

5�1�1�ű΅ÿŶ�

� “Ę̅ŶƛSťƤƸgɔcF]n, “Ę˘ēnƎ4KcNˏNadc˰΅ː A, B g
ɱƾ[F. ̌ʸN[i, A, BTün 20ÇSɴƸMKb, ̯͜T 165cm(�5cm), Ö͔T
65kg(�5kg)MKc4, ATȽȏ 1kmS£©�©tgˬ0;N4Ǽ̑MKb, BTɥn
ȅȼS“ĘgˬPIiLPL. ;d`b, AT“Ęǂd[iLc��¥N[i, B 
T“Ęǂd[iLPL��¥N[iű΅gˬIF.  
� [A, A, BnT¾ďn, ̨ƙʇƫSŭʹȄƲǔǳg Viscatorn`Iìɔ=BF. D
SƫğĆPȏgǩİ[Fƫ, Viscator gɱLi 1km S£©�©tgˬfB, “ĘȄ
Ʋǔǳg̀ɔ[F. ;SȄɝM, Viscator{}��ÿnT·˰΅ːS IDnĔN, ŭʹȄ
ƲǔǳN“ĘȄƲǔǳ, [F, õ̺S restSDNNN activeSDNN4ʁ͙ɒ\MKb, A, 
B DdEdS“Ę˘ē4 Viscator n`IiǢɔ=dFɦǀNPIiLc. DSƫğĆ
nÍƺgNb, {}��n`IiǢɔ=dF·˰΅ːS“Ę˘ē4ťƤMKc3Ļ3
gʐ̍]cű΅gˬ0. ʐ̍ű΅MT, ųÿS£©�©t�{©gɱLF 5Ć͟S̱L
£©�©tg, ViscatorgɱLiˬL, ViscatorSʓ] ETĝ͙, Ⱦ̲[F.  

(!ǵ̞ΜșȔşʎ) 

5�1�2�½ïű΅Sʾȝ�

� űͪnƮadFű΅ʾȝgŌ 5-1nʓ]. űˆTDdEdS ETS 5Ć͟SǢʙMK
b, ɝˆ4·ːSƲǔǳSǢʙMKc. Ȱ̰SȄ͟ʽ”(ģÓ:ʘ)nŻ[iĵˉ̰4
ET(ģÓ:%), ƍˉ̰4Ʋǔǳ(ģÓ:bpm)NPIiLc.  
� t£�MT, ·ːN^“Ę͞Ŧƫ, Ʋǔǳ4 100Æ̸NPIi3a{}��n`c˝
Ę̀ɔ4}��[iLcF], Ʋǔǳ, ETünĈȐé4̸L. DSƫ A, Bün 180
ďƫ[MƲǔǳ4±Ǿ[, ET^®ȭnÔ²[˂9iLc4, AS ETT 1.5ĆKFb3
aÔ²ɩ4ɓƂ[iLc. ʾȝʄn, 5ĆƫS·ːS ETT A4 85%ʚƛMKcSnŻ
[, BT 65%ʚƛ[MÔ²[iLF.  
� ET T, õ̺S̿b¡z4“Ęgˁ˂M5cÖƿʄPØ˲gʃĆɩMʓ[FéMK
c. ÂňMKdU, BnȾY ATʈŻʄn“Ę˘ē4·LF], ASʓ] ETT B`b
^·TPc. ǯn, ÂňƮadFʾȝ3a Viscator{}��T, A, B·ːS“Ę˘ēg
¹nƲǔǳSśĘS\3aȶ[TǢɔM5iLc;N4ʐ̍M5F.  

(!ǵ̞ΜșȔşʎ) 
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Ō 5-1�½ïű΅ʾȝ�

5�1�3�ˏź�

� Viscator T, ¡zS“Ę˘ēg, ƲǔǳSśĘg̀ɔ]c;NMǢɔM5c. ;d
gón, ¡znlSʚƛS“ĘgáBUˣL3{}��îMĉǷ]c;N4ĳ˘N
Pc. ýÖʄn, ET4ȪʠnÔ²]c`0P“ĘMKdU, DS¡znNIi͋[i
LPL“ĘgˬPIiLcNĉǷM5, ǡNc`0y|n}�]c;N4M5c. [F, 
̽nÂňS˰΅ː A S`0n, ET SɓƂ4ìə[iLc`0Pŕķ. DS¡znT
ÖēʄPØ˲4[GKb, `b·̝˥P“Ęgˬ0;N4ĳ˘MKcNĉǷM5c. `
Ii, ÂňS˰΅ː AS`0P¡znT, `b͜L̬ͰģaBc3, £©�©t�
}g±:=Bc`0Py|n}�gˬNU`L. ;dT, ƭȗS�k���}j�¤
u{¢©n2Li, “ĘʆȮégËƾSén̄ŰM5i[[L, ͵ĖɩʄP¨±j
m�gˬIi[[0ŅͿɝg, ¡zS“Ę˘ēn͋[F“Ę͖gǣʓ]cNL0ǹ
ɇM˽ɄM5iLcNLNc.  

(!ǵ̞ΜșȔşʎ) 

��

��
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��
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± 6 ° ÄÓ¿�84<.- 

6�1� ';?4Jy�

� 1.3ʩMď̺[F`0n��ĞɾnJLiĶ'̒ȟ[��ĆȚ2`t̑Ϳ̄ŰgˬL��͠
Ʋ�¦�©ni˽ɄʥgǣȤ[F�̚TE͊ͩĞɾSǬǥ)nJLi��ʂɈɚTEʰƅ

ɼ)nJLi��Â͕TEŚ̗̍gċɱ[FɼÁǽȐʀ˷{}��)nJLiʀ˯gˬ

IF�EÖēSĳ˹ě)gǣȤ[FșȔN��DS��n˟ŀgǗIF̚��Â͕��ʂɈ

ɚ4īĔ[ 4ÁS��NPIF��
(!ǵ̞ΜÂ͕¼̴) 

6�2� d«Æ8[v�

� Ȕt¥�Ty�}��¥SˏȤ��͞ʀgˬ0nKFbœʒʎ̗SİƮgˬIF�

İƮSǹɇN[i��¹n���NşŬSƼŔ£l�£¤ÿSȊʭgċɱ[F����M

T��}�¦}_“Ęn͠]c̓ǵgȨʷ[F�ƼŔ£l�£¤MT��Android͞ʀSF
]SȊʭ_��}���p©S UI�zl©n͠]cȊʭgèb��ċɱ[F��

(!ǵ̞Μ̏̚Á)�

6�3� 0?68Q�À� �

� 1�4ʩnď̺[F̿b��EÖē)NL0ȫƵT̯ÖʄP˶ʶNʯʕʄP˶ʶ3aȬǄ
=di2b��Öēgǳéě]cF]Sśǳ4K[bnŞL;N4ĉȀ[F��[F��ǒ

̜ʄMKbűɫ4ŊͱMKcNĉǷ[FF]�� Ātȭ'PĞɾŅͿnJLi̒ȟ[��

ɯɋˍǂɼSƻːǳ4ŗĔ[iLc;NnʆgÆ9F�� D;MɯɋˍǂɼSĨŉn^

Pcʯʕʄ}�¦}n`cƧgĔŀ[F“Ęn`cɻĕƛgǳéN[iʓ];Nn

[F� 
(!ǵ̞Μ̏̚Á) 

6�4��i+-078Å��

� Ȕt¥�T��ɯɋˍǂɼS½͢��ŻʥN[i���k���}j�¤u{¢©S

͞ʀg]c;Nn[F�� DSF]�� [ATɫŪ]c�k���}j�¤u{¢©n

JLi̒ȟ[F�� 2�2 ʩnď̺S̿b�� mnj£�¥��l}nǧ̳[iLc�©y
Sʯƛ4ĺ±[iLc;N^Kb�� şŞǳS�¥}ujj�¤u{¢©4Ĕ̀ƛ

�©ygɱLi��¡zSĘ5gȨʎ[��ɏ̡q§¤_ȷǳg˯ʓ[iLF��[

F�� mnj£�¥��l}n2LiTǼȔMS̍ĳTȒG²biTLPL4�� Apple 
Watch Series4nƲͲgɔcȲ˘4ǧ̳=diLF� 

(!ǵ̞ΜÂ͕¼̴) 
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6�5� AÏ¦½�

ǼȄ�

� 2018ƕ 7Ȍ 13Ǽ�͗��
ŕǈ�

� ûʞT;GiȒȗşŬ 1ͧ� �¦�©�{¢©�l�
īĔː�

� �§|n±��©�úń�

̌ʸ�

� úÖSȫ˶g�¦�©[Fƫn��Ķt¥�S�}�ʀ˯gˬ0ɌdMKIFΕ

ďĠTșȔ��̚4�}�ʀ˯gǓƤ[��ƫĠTÂ͕��ʂɈɚ4�}�ʀ˯gǓ

Ƥ[FΕ�}�Ō 6-1 T̚4ÙǄ[F�ʀ˯ƫnT̥ɺƴʤSȄ͟ḡ9FΕƮa
dF̥Ņ_ǣȤgĮʉÎnǗH̷\t¥�S�©�Müȍ[�� Âƫnɋ3]ǹ

͘N[FΕ�

(!ǵ̞ΜʂɈɚˡ) 
�  

 
Ō 6-1�¸͟ʀ˯�}���

� �
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ƏʞąɼͦT��ĜɎ͈ąƏnKcûʞSɼͦMKcΕ1860ƕSEʨˠĞŬȊ)
3aT?[b��2010ƕM 150ƕSȺĴSKcĜɎ͈SœƖɼͦMKcΕǰƷǰłg
T?]��Ķʛÿʗ��ŝʗ��¤��¤�{¢©ʗ3a˨Ɔ[M��ú 30ʗġɾʗʆ
N[iLcΕ˅ ɼƙǳT 648ƙM��ǰłǰƷ�©���ol~̇ɾǕɝɼͦ��Őǹ¬
ŐŒ�©�ɼͦ��˜ƙʏäɼͦ��ɜŴǕɝɼͦ��˛ŇǣÝǺ̄��ŐŒ4ḣɾ͂

ǨǕɝɼͦSȲ͠ǘŰNPIiLcΕ2015ƕnT�±��¤gƀù[i2b��¹
PǺ̄N[iT�� Áƌ˚˛�©��30 ƙ��� ¤��¤�©��� ECU�26 ƙ���
ICU¬CCU�8ƙ���í̇�©���Ƈ±X¤����NICU��̵˫ʸ˗Ʌɾ�©�
gȍ[iLcΕ2007 ƕnŐŒ4ḣɾ͂ǨǕɝɼͦnǘŰ=d�� úōM 286 Ǻ̄��
ĜɎ͈ÿ 10Ǻ̄��͈ĢŐŒMTĈ]iSǘŰMKIFΕ� ŐŒ<NnǕɝɼͦgǘ
Ű]c;NT��ō4ʆǘ]4hĞɾSőihěnĺ9iS¸ƲʄPİbʻ\MKcΕ�
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ƼŔgǌǤ[�� ͂ǨSǕɝN[iŐŒn29c4hĞɾǣÝÖČSȬʫnŷ´]c

;N�� ŐŒSĞɾȲ͠SĞɾƭ¾ːnŻ]cʏägűǺ[�� ŐŒS4hĞɾgǬN

cÁȕg˕Ǆ]c;NMKcΕDSF]n��ŐŒn29c4hɅɾÖČSʐʞ_ŐŒ
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ʗ��ŁĽŇ¤��¤�{¢©ʗġɾʗʆN[iLcΕɇÁǺ̄ÿŝSˁ6ʆS

PL���¨±Ȭʫ_��ƻːy�}ĺ±SǉȼN[i ICT ǋ˭Sƀù��ɋɱ
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• }���p©ɶͶS UIT`bÂl5a[L�zl©nM5cSMT�
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• ]<L��Ûɱ[i\FL�
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• ƲǔǳS\M}�¦}4ɔc;NTM5cS3�

(!ǵ̞ΜʂɈɚˡ) 
 

  
Ō 6-2�ȋʺʀ˯�}��



Design medical care, health care environment by IoT and AI 

 
Group Report of 2018 SISP                               Group Number 20-D 

29 

 
Ō 6-3�ȋʺʀ˯��}£l��

  



Design medical care, health care environment by IoT and AI 

 
Group Report of 2018 SISP                               Group Number 20-D 

30    

6�7�1� Ǆȝʀ˯nŻ]c̈ßNDSˏź�

� Ǆȝʀ˯īĔːn, j©u�ƥƞMʀ˯ÿŶ_ǄȝɤnJLïßg=BF. ̈ß
{�TA4ɱʵ·Ͷn̈ßͻʆg[N]��Ķt¥�MSʀ˯ďn͑Ɛ[��ʀ˯4ʺ
fbȴʡňį[FΕ̈ ßͻʆT, ʀ˯�}�nJLiE�zl©4ˣL)EÿŶgɭ˽
[_]L)NL0 2ͻʆN, ǣȤ]c{}��nJLiEjl�j4ΉēʄMKc)E;
S{}��nTͳ˶4Kc)EűɱěSĳ˘Ƹ4Kc)EžȗƸ¬ʀƈƸ4Kc)S 4ͻ
ʆMˬL, ňʤͻʆT, 1([IFTD0ƶfPL)3a 5(͵ƒnD0ƶ0)S 5 }u¥
M̈ß=BF.  
� ʀ˯�}�S̈ßnJLiT4�D0ƶ0���5�͵ƒnD0ƶ0�Nňʤ[FÁ4E�
zl©4ˣL)NL0ͻʆM 93���EÿŶgɭ˽[_]L)NL0ͻʆM 80�MKIF�
`Ii�� �zl©Tl£}�4ĖȝʄnÛɱ=diLc;N_¦ljm�T`TˏN

adiLF4�� �}�n̳̂[Fǵʟ4ùbʻhM2b�� {}��S���§

_}�¦}SĉǷǹɇ4__f3bnT3IF`0nƶfdF�ǣȤ]c{}��nJ

LiS̈ßT 4�D0ƶ0��� 5�͵ƒnD0ƶ0�Nňʤ[FÁ4Ejl�j4ΉēʄM
Kc)NL0ͻʆ4 80���E;S{}��nTͳ˶4Kc)NL0ͻʆ4 73���Eűɱ
ěSĳ˘Ƹ4Kc)NL0ͻʆ4 80���EžȗƸ¬ʀƈƸ4Kc)NL0ͻʆ4 73�M
KIF�;d`b��úÖʄnŤĥ̜MKc;N4f3c�EűɱěSĳ˘Ƹ4Kc)Sͻ

ʆ4·3IFɭɳN[i�� Apple Watch nǧ̳=diLcƲͲ�©yS̍ĳ4ǼȔ
M^²bcȐƩ4·[IiLc;NPl4Ǚ:adc�űɱě]dUűͪnÛɱ[i\

FLPlSƿƽ^KIF;N3a��;Sj�¤u{¢©nŻ]cȐƩ4ÑNF��
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SɈ͜g̒ʩ[Δ®JSş5P4ËƾSɝMʀɯ[iLc`0nˑ3Bcʏ

ʝSʹÃgı9FΕ3JʆnΔVRM�§S����SɬʛgĀɫ[iˬ0Δ͕
ɬSÁȕ˕ǄSʏʝSʹÃgı9FΕ4Jʆn˹˺ͫŴːg�w©NŚn`
cȤÿMǬǥ]cʏʝSʹÃgı9FΕȋƫnĞɾ PSǄȝŔľgˬLΔEĞɾ
ɫŕnƀùM5c`0P^SMTPL4ΔíƒP®ˢ¡z4˝̯SíƜʧɭS

®JSǘȮN[iTͶʂLΕFGΔlSʚƛȶʐP��3Ű͖ʄP̈ß4ͱ[

L͏Ć^KbΔűͪnÛIi^aIiƮc��^[G3PbƂPL`0nƶN

c)NSw�©�gͺǆ[FΕ�

�
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KDDI˅ķʏʝǈ�
̌ʸ�

� Ŧ]n, KDDISʹÃgLFGLFƫΔĞɾ PSǄȝŔľgˬLΔEȒɼ¬½͢
XSʍʆT`TΔɫɦSŅͿɝg`TĆȚM5iLcΕ[3[Δ[G�|�±�

£��Pl4̀ʦƞnÛfdi2bΔÛɱ[iLc��^ƂPLF]ǭņS

ØŐTğĆnKc)PlSw�©�gͺǆ[FΕDSƫΔKDDISĞɾ¬�¥}
ujnŻ]cƾ̗ǭͷΔNL0Ͷ3aSj�§�SÜSʹÃgı9F&ȋõʠ

Sǋ˭NL0f9MTPTΔǻŪSǹɇSʻ\ķfBMƾ̗3aśNiL;0N

L0ˏNǹTΔÂƫS�¥}ujn2Li͵ƒn͔˶P�i±�nPcNƿ?
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2018ƕ 12Ȍ 20ǼΑȑΒ15�00Π17�00�
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� Ŧ]n, Îʔȫ˶nJLi̋gı9ΔDSƫűͪS˴Ń_ VRgɱLiΔΆȣ
ȮȔg˼źM5c^S_Δ˾˺_^Āɫ[iLcȸʗ_ŝʗɱS{� ¦�

S��Ȳn˾dcȲÎgı9FΕɥn˾˺_SśěT3Pb¤j¥n˯ɫ=

di2bΔšǱ]c¤}±4·LĞɾĆ͕n2LiΔǖƢɫűn`c{� ¦

{¢©T3PbȐƩƿS·Lw©�©�MKcNƿ?FΕDSƫΔĞɾ PSǄȝ
ŔľgˬLΔE¡zʆˆMɻĕƿSĳ˹ě4űɫ=ddUΔCVÛIi\FLN

L0ďĺ5Pw�©�NΔȶʐn��gİdcSTȍ͓ʶ“Ę¸G9nPcS
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PS3)PlŞTS̥Ņgı9FΕɥn}�¦}ǢŰSͶMS̥ŅSŞTTʤNn̊

[c͏Ć^ŞTΔǋ˭ʄPͱ[=gĀʐ̍[FΕDSƫTʏʝǈÿg˷Ŭ[iĿbΔ

ȋǸSȲŇgDeNFǉ˭ųS��¥¥�_ΔÁƌƲ˛nÛɱ[iLcǋ˭Sƌ

ŠΔ�}�ǹɇPlnJLiΔ̐Ȁgı9FΕȅȼT���mnj[fbSʏʝU3

bn˾diLcF]ΔʴʮPĞɾSʏʝS˷ŬTNi^ǸΊM͠ƲgƟ3dFΕ 
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� ͞ʀɮŖgo� ¦�3aűȲnā[ΔƟ5˂5��l¥îS͞ʀgˬIFΕ
ɶͶ͌ʙSȞʻ\N �. S̒Ǵ^[JJΔ¡zƼŔ4͙̂M5c`0Δŝ͏�

��}NSʳÆ9gˬL§tl©Ȳ˘Sű˱PlgˬIFΕ���

11Ȍ 12Ȍ �
� ;;MΔÂ[MĊ'SǓƤM̓]i5Fmnj£�¥j�¤u{¢©N��l

¥j�¤u{¢©S��͂ǨgˬPIF��ŅͿPTĘÙ]c;Ngʐ̍[F±

MΔ̈ßű΅gˬLΔDdnÏIi�§t£�SǭˣgˬIF��;SȐ͟TĸȄ

nΔȋʺʀ˯ɱS�}�N��ĘɶSČÙ^ˬPIF��ȋʺʀ˯Sʺ¼ƫSȐ͟

TȋʺŔľȊSÙǄNΔȘÀʀ˯gˬIF����

1Ȍ �
ȋʺŔľȊSäȶgˬIF����

 (!ǵ̞ΜʂɈɚˡ) 
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�

7�4� ÇÃE8�UPm�

5Ȍ 
� ǲńS̕ˌg09��Ğɾʎ̗SƀùgˬIF��&�) ʩM̺YF̿b���§|n±

�S�©�4DdEd§x�±SĨȤÙǄ[F��DSƫ��͍ŰgˬL��§x�

±gl£}�¦�gɱLiČÙ[F��[F��͠Ʋ�¦�©MTE͊ͩ̇ɾ)

nJLi̒ȟgˬL͞ʀȤgʀ˯[F���

6Ȍ 
� y�}��¥SˏȤgˬIF.  

7Ȍ 
� ¸͟ʀ˯S�}�ČÙnēgùdF.�}�Tf3b_]TŌ˽]c;Ngƾ
̗[F.  

8Ȍ 
� ͞ʀ˿̎MKc KotlinSėƣgˬIF.  

9Ȍ 
� l©�©M}r¥gʑLF. 

10Ȍ 
� Āt� �	����.������  

11Ȍ 
� j�¤SɶòÙǄ, �§|n±�ȋʺʀ˯nĺ9iSɘï, ȋʺʀ˯t¥��}
�ÙǄ, ȋʺʀ˯�l©�}�ÙǄgˬIF. j�¤SɶòÙǄMT, “Ę̅Ŷ
ƛgʃĆɩM˯]F]ʃȜSv|ɶòSÙǄnɉē[F.  

12Ȍ 
� ȋʺʀ˯�}�Sȋʺ̒Ǵ, 	
 �ĥč, ȋʺʀ˯Î, ȘÀʀ˯ɱ�}�
Sĥč, ȋʺŔľȊÙǄgˬIF.  

1Ȍ 
 ȋʺŔľȊÙǄgˬIF. 

(!ǵ̞Μ̏̚Á) 
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7�5� ��g«8�UPm�

5Ȍ�  
͠Ʋ�¦�© 1ňʆ 
� Google GlassgÛɱ[FĞɾ¾ęǬǥgǣȤ. ʍʆ[F̑Ϳ^ş[F̑ͿMT
PT, =anǣȤ[F˽ɄȤ^ Google Glassgɋɱ[5diLPLɞ, ˏNP2
];NN[F. 
͠Ʋ�¦�© 2ňʆ 

 ÖēSĳ˹ěgǣȤ.˖ȆTɟT, ;dn`b˽ɄM5cŅͿ^P3IF. ˷NP
L^Sg˷Nc`0n[FLNˏNFN;e, ƶLʞIF. {~ʄƶˏM,ʔÎ
ʄPŅͿN[iɣ¸ɽ4ŞT̨5iLc;N3a, ƼŔǋ˭gÛIiɻĕƛgĳ
˹ěM5dU, ɣ¸ɽ¾ǯ^½͢M5cSMTPL3NL0ǣȤnʾtÆ9c;
NN[F. ͠Ʋ�¦�©SȄɝMT±̺S̿bŻ̜^˖Ȇ^ɄŰ[iLP3IF
4, ƫny�}��¥gˏź]c±MͨȄɄŰ[iLT;NNPc. 

6Ȍ 
t¥�©t 

  2ňʆS͠Ʋ�¦�©È※,Ŭɯ͟Mǲǜ3aı9F FBgĔŀ[i, åÁSǣ
Ȥgſ͔[JJ, ��g 4JnʿIF. DS0HS®JN[i, ÖēSĳ˹ě4
t¥���NPIF. 
y�}ĹSɄŰ 

 “ÖēSĳ˹ě”Sˤ̆ Visualized Stamina Indicator3a, ViscatorN[F4, 
ƫn”ƿ˺Sĳ˹ě”Sˤ̆ Visualized Sense IndicatorSɸnPc.  
y�}��¥SˏȤ 

 ;;M, Ż̜gřƕ-¸ƕȐN[, y�}Sʆʄgɯɋˍǂɼ½͢¬ǭņN[
F.Ƴ˶P��TƲǔǳNȷǳ͙̂M, “ĘSȨĄ^ĳ˘N[FLF]Ƴ˶P�
©yTƲǔ�©yN 9̰�©yNPIF. ;dTɫȼͧMT}��mp��
ʠȓnǧ̳=diLc LEDöŬƞƲǔ�©yN, }���p©nǧ̳=diL
c 9̰�©yMô̫]cNˏNiLc4, Âƫ͞ʀ�§�}nùb, `bʯŸP�
�4Ƴ˶NĉǷ=dcŕķ, ǸFP�©ySƀù^Ȩ́]c. 

7Ȍ 
¸͟ʀ˯ 

 7ȌȄɝ[MMɄŰ[F¾ͻg, }£l�, �}�gċɱ[iʀ˯, ƈʓ[F. 
8Ȍ 
͞ʀűȲ̦ù 
� ŜūÍȇďn, ͞ʀűȲg͍Ű, ̦ù[F. Ǹ˸n̦ù[FűȲTmnj£�¥
ʠȓS\MKb, ��l¥ʠȓT�§|n±�Sǈȍ]c^SgÛɱ[F.  
͞ʀɘï 
� ͞ʀɘïȐ͟N[i, ŜūÍȇ¸n android͞ʀnƳ˶Pʎ̗gˍƮ[F. [
F, űȲgÛɱ[FʬģPj�¤u{¢©Ȭʫ^LTJ3ˬL, ǋ˭ēSĺ±^
ŌIF.  

9Ȍ 
�§��l���¥SČÙ 
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� Ȕ͞ʀnùcďn, ű˱l�|SčbķfB^þoi, ͞ʀ��M�§��
l���¥SČÙgˬPIF. [F, ČÙ[F�§��l���¥Sǲń FB^ˬ
PIF.  
̉ÙŃSǭņ 
� ı9F FBgón, ̉ÙŃgǭˣ, ǭś[, Ȕ͞ʀnĺ9iSɘïnùc.  

10Ȍ, 11ȌďĠ 
͞ʀ 
� ˏȤj�¤u{¢©SȔ͞ʀnùc. ͞ʀ��gmnj£�¥͞ʀN��
l¥͞ʀnĆ9, DdEdɧʞ[F͞ʀ£l©Mű˱g͞Ŧ[F.  

11ȌƫĠ, 12Ȍ 
ȋʺʀ˯nĺ9i̒Ǵ 
� ȋʺǄȝʀ˯nĺ9i, ɧʞ£l©M͞ʀg̓]iLFmnj£�¥j�¤u
{¢©N��l¥j�¤u{¢©S�|ÙȩgˬPIF. ŅͿPT�|
4Ů¼[FN;eM, ǙĘʐ̍N̈ßű΅gˬL, �§t£�Sǭˣg͔oF. [
F, ȋʺʀ˯ɱS�}�ČÙ, ��ĘɶČÙ^ˬPIF.  
ȋʺʀ˯ 
� 12ȌȄɝ[MSǄȝg, Ŭÿnĺ9i�}�, }£l���{¢©niǄȝ
ʀ˯gˬPIF.  
ŔľȊÙǄ 
� ȋʺʀ˯ʺ¼ƫ, ŔľȊSÙǄnİbǞ3IF.  

1Ȍ 
� ŔľȊSÙǄgƟ5˂5ˬL, ͞ʀ��TÂƫSŝ͏XSǄȝʀ˯nĺ9i�
§t£�g̒Ǵ, ǭˣgˬPIF.  

(!ǵ̞ΜșȔşʎ) 
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± 8°� �U8Zª���Fu8p� 

8�1�iA8�_�

� Ȕt¥�T, ďȐn͠Ʋ�¦�©g̿?t¥�N��gɄ], y�}_Âƫ
l0͞ʀ[iLT3g̋[ķIF.ƤĈT, ÖēSĳ˹ěgʆǘ[ɋĘ4Ŧ[IF.[3
[, ɫŏKcy�}_̓ǵg̒YiLT0HnÖēNL0Űˌ4ȈȂMKc;Ng
ɭ˽[, ��4ɻĕƿSĳ˹ěNPIF. 

(!ǵ̞ΜÂ͕¼̴) 

8�2�ƫȐ8�_�

� Ȕt¥�T��ďȐnˏȤ[Fy�}gǭ]iˈbʇ[��͞ʀgˬIF�͞ʀg]
cF]SűȲg̦ù]c[MnȄ͟433b�� ͞ʀgŦ]cS4̈́dF�) ʟSˏźn

̺YF̿b��“ĘnŻ]c�k���}j�¤N[iSĖȝgʓBF�[3[��}�¦

}�nl}4ʌnĖȝʄMKc;Ngʓ]ű΅Tˬ0;N4M5P3IF�ĨŉN[i��

͞ʀ[MSȄ͟4şƓn33IF;NnKc��

(!ǵ̞ΜÂ͕¼̴) 

8�3�OK8w�5<z��

� Âň͞ʀ[F ViscatorT, 5ʟM̺YF`0n½ïű΅[M[3ˬNiLPL. Ȕȗ
MKdU, ½ïű΅gón, ̻ű΅gˬLJJ, ̈ßű΅��¥gȨ́[, ̈ßű΅g
ˬ0Ƴ˶4Kc4, ÂňTDSğĆPȄ͟N¤�}Sʐâ4ŊͱMKIF. ÂƫTȔ
j�¤u{¢©S̈ßN, DSʾȝn`IiTj¥x¤~�S=aPcȨ́^ˬ0.
[F, }�¦}�nl}SĖȝgʓ]ű΅^ˬ0. 
� [F, Viscator SɫɦT, �k���}j�¤u{¢©N[i§q¥PŪŏMK
c4, ;dg˝̯S\SF]MTPT, ÅSÁS“Ę̅Ŷƛ_}�¦}�nl}g}�
��p©_��w©PlS��l}̪[n˼źM5c, t§�¥Pj�¤u{
¢©N]c;NM, }��Sw�©tPl, `bŞȭPƴɱgĳ˘n]c;N4, 
ƈȎMKc. 
 

(!ǵ̞Μ̏̚Á) 
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