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ǧǐǊǔǹǼǻɁÙĢǦǬɀ�ƖǫōEțȽȖǧǘǥ iPod touch ǪǸǢǥP¡ǘǟŴǋǚōEțȽȖǾśÜǘɀŴǋǚǪǧ
ǢǥǫŲƞȀȊȔȐȥȷȚȁQřF²ôǫÀàǾōǌɁ 

 

1. F?GD 
ȊȶȃȝȍȼȦȲȽȚȁȼȋǷȳȥȉȖȒȍȼȦȲȽȚȁȼȋǫ

ÒNǪǸǺɀ�ƐōEªoǾŋģɀ<ĉǘǟÌǟǩȐȒȚȮǫ

 ¯ǪvǑǩöĒǐƘǲǢǥǋǻɁȂȼȖȽȠȘȜ�ǪǎǋǥǬ

ȳȽȏǫōEǐțȽȖȪȽȒǪȺȋǧǘǥŋģǗǼɀAmazon
ǫȹȍȯȼțȽȐȴȼȐȒȚȮǷ Google Flu TrendǩǨɀȳȽȏ
ǫŮŭōEǷâĶōEǾĉǋǥ'�ǪȣȽȕȞȶȂȓǘǟª

oÀ"ǷɀȂȼȧȸȅȼȏǫøōăóǫǸǌǩƋŖǩªoǐ¿

�•À"ǗǼǥǋǻɁǕǼǹǫȐȒȚȮǫǸǌǪɀ�ƐōEțȽȖ
Ǿ<ĉǚǻȂȼȚȷȑȄȼȜǩȐȒȚȮǫãİǐƂǿǦǋǻɁ 
Ż�ȒȭȽȜȧȆȼǷȷȒȜȢȼȝlǫȔȼȎǪ�őǗǼǻǸǌ

ǩȃȄȀȶȨȸǦȢȂȒǫÒNǪǸǺɀWeb �ǫōEǠǓǦǩǒ
�ćqǪǎǓǻ�ƐōEțȽȖǾ�ÐǪŜûǚǻǕǧǐQŇǧ

ǩǢǥǑǟ[Swan, 2012]ɁĂǪȒȭȽȜȧȆȼǪ�őǗǼǻǸǌǩ
ȒȭȽȜțȢȂȒǬBƀ�ȔȼȎǷȑȰȂȺȔȼȎɀGPS ǩǨ
äǅǩȔȼȎǾÃŸǘǥǎǺɀȔȼȎțȽȖǾÕD÷ĉǘǟ

äǅǩè��ȀȩȷȌȽȐȴȼǫ@ĎǐÖ�ǗǼǥǋǻɁ 
 ǽǼǽǼǫęĤ�ǦǬɀȒȭȽȜțȢȂȒǾ<ĉǘǟè��
ȀȩȷȌȽȐȴȼȐȒȚȮƏĎǫ�ćǧǘǥɀiPod touch Ƿ Sun 
SPOT ǪǸǢǥŜûǘǟŴǋǚŰōȶȂȧȺȋǾ<ĉǘǟŲƞ
ȀȊȔȐȥȷȚȁǫQřFǪƑǚǻęĤǾōǢǥǑǟɁǕǼǲǦ

ǫęĤǦǬɀBƀ�¼EȹȪȸȾVALȿǪǸǻŲƞăóǫš$
Ƿɀçá}ńǾĉǋǟ6ƦǪǸǻí�ǫ·5ǪǸǻš$Ǿōǋɀ

1 �6ǫțȽȖǾ<ĉǚǻǕǧǦɀŁĘǃÿ{ȨȺȘȊǫ 79%Ǿ
¿�ǦǑǻǕǧǾĜǘǟ[Fukushima, 2011][�þ, 2013]ɁÙĢǦ
ǬɀiPod touch ǪÃŸǗǼǟ 3 ŶBƀ�ȔȼȎǪǸǢǥŜûǘ
ǟI�ĹŲ 18[6Ⱦ6W6ɂ�ǊǟǺV�ĹŲǾ 3[ǘǟțȽ
ȖȿǫŴǋǚŰōțȽȖǾ<ĉǘǥɀÛ�Ɗ`șũ[źĳ

1.5km ǫŁĘǃÿ{ȨȺȘȊǃǝǫ�í�ɀjªoǾ·5ǘQř
FǘǟĺÝǪǣǋǥoZǚǻɁ�ŪǧǩǻțȽȖȔȘȜǬɀ 1ǣ
ǫŚûÿȾÑƐȿǪ�ǘǥŕÊǫŚû(ǐŜûǗǼǟÑĲ9ț

ȽȖǦǊǺɀǲǟǝǼǞǼǫÑĲ9țȽȖǬĹŲ�ǫǋǛǼǏ

ǫ�łǪĴǤǋǥǋǻɁĥƐǪĴǤǋǟțȽȖǏǹǆǨǕǦ�

ǐǎǕǢǟǫǏǇǆĥƐĐǩĂ¢ÿǬǨǕǩǫǏǇĬǾÏǹǏǪ

ǚǻęĤǬĥƐªo}ǧ\ǭǼ�ǒōǽǼǥǑǥǋǻɁÙęĤ

ǬɀŻ�§ƀǪĎƅǚǻȒȭȽȜțȢȂȒǪǸǻȔȼȐȼȋ³Ŏ

ǧĥƐªo}ǫęĤǾ¥ĉǘǟĪɂëǫęĤǦǊǻɁ 
 ÙŧËǫã¯ǬèǫſǺǦǊǻɁ2 ĨǦǬɀÀàǚǻŲƞȀ
ȊȔȐȥȷȚȁš$²ôǪǣǋǥɀƑƁęĤǾȹȥȲȽǘǥǲǧ

ǵǻɁ3 ĨǦǬɀÀà²ôǫš$ǪĉǋǻțȽȖȔȘȜǫP¡
ÍôǎǸǮǪŜûțȽȖǪǣǋǥǲǧǵǻɁǝǘǥɀ4 ĨǦš$
ĺÝǾǫǱɀ5 ĨǦǲǧǵǃ�ÚŦƥǾżǱɀÙĢǫĺǮǧǚǻɁ 

2. 07KMQOWZTL,��� 

2.1 #$�):43#$ 
1 ĨǦǶżǱǟǸǌǪɀÙĢǦǬ�łªo�ǑǫŴǋǚŰō

țȽȖǾĉǋǥŲƞȀȊȔȐȥȷȚȁǫQřFǾōǌɁĂǪÙĢ

ǦǬɀŴǋǚǪǧǢǥJƔǐvǑǋǧŅǍǹǼǻí�ǧjǾ�

Ūǧǘǟ6ÜǾōǌɁí�ǷjăóǾif�ǪőĜǚǻǕǧǪ

ǸǢǥɀŴǋǚ<ĉņǬ�>ǪŲƞǫă®Ǿ´Âǘǟ�ǦŰ

ōȩȶȼǾŀǻǕǧǐQŇǦǊǺɀǲǟ5ÚǻƓǺJƔǫvǑǋ

ĭ±ǾǗǓǥſǻǕǧǐQŇǦǊǻɁ 
ȔȼȎțȽȖǦǬǩǒȕȽȐȰȸȣȻȽǾ<ĉǘǟȐȒȚȮǧ

ǘǥ Miura ǐÀàǚǻɀȢȷȀȧȷȽªoǪƑǚǻªoOƘȩ
ȶȘȜȧȆȽȮǐǊǻ[Miura, 2012]ɁMiura ǫęĤǦǬɀ�ǅǐ
ȢȷȀȧȷȽǪƑǚǻªoǾȩȶȘȜȧȆȽȮ�ǪŽ&ǘɀŽ&Ǘ

ǼǟªoǾš$ǘUǌ�ĸǳǪǸǢǥƋvǩȢȷȀªoǫ·5

ǾŢǳǥǋǻɁǲǟ Hara ǹǬɀGoogle Street View �ǦǆŉƄ
�ǫƗ�āǇǆvǑǩýǇǧǋǢǟŲƞȢȷȀǪƑǚǻªoǾȶ

Ȫȸ�ǓǦǑǻȐȒȚȮǾƏĎǘɀȭȼȣȻȽǪǸǻȢȷȀªo

ǫƘģǾōǢǥǋǻ[Hara, 2013]Ɂ  
ǲǟɀǝǫ�ǫȀȩȺȽȗǧǘǥɀÈ�Ƿňò�ǐįĆǚǻ

ƃLǪĎĈǘǟ�ſ�ÉªoǩǨǫȇȽȩȼțȽȖǾ<ĉǘ

ǥJƔ'±ǾÏǹǏǪǚǻŢǳǐǊǻɁNYC Crashmapper Ǧ
ǬȟȲȽȵȽȊì8ǐ0ƏǘǟŐĦ�ÉǫțȽȖǾ<ĉǘǥɀ

��ÿǖǧǫ�ÉǫĎĈƣ�ǪǸǢǥ��ÿǫJƔ�Ǿif

�ǪQřFǘǥǋǻɁVäǫŢǳǬÎÙǦǶÒNǘyǵǥǎǺɀ

ß×ēǫ�ſì��ÉȭȘȩǩǨǐ|hǘǥǋǻɁǕǼǹǫȐ

ȒȚȮǷęĤǾ<ĉǚǻǕǧǪǸǢǥɀ<ĉņǬ�ÉǷvǑǩ

ƗǐǋǐĎĈǘǥǋǻĭ±ǾǗǓǥĠEǚǻǕǧǐQŇǧǩǻɁ 

ƁĻ-Ʉ�þÕĝɀ�Óv}Ć�}ęĤĞĆ�}�Çªo

}ƢmɀÛ�ƊH�ĊG`Șũ ƳƬƯɀƮƱƬƱưƱƴƬƱưƴƮɀ

ǂǁǁǀǁƽƹƭƮƲƯƵƶǀƾƿƺƻƷƭƷƸƭƼƿƫ
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ǽǼǽǼǫęĤǫ
ĒĐǬɀ�łªo�ǑǫŴǋǚŰōț

ȽȖǏǹɀǆǨǕǦǨǌǋǌōEǐōǽǼǟǫǏǇǾ·5ǘɀĥƐ

ǫš$ǾōǌǕǧǦǊǻɁƗǐǋņǐÎ�ĐǪ<ĉQŇǩȃȄ

ȀȶȨȸțȢȂȒǾĉǋǥțȽȖǫOƘǾōǌǕǧǪǸǢǥɀÌ

ǟǪĂ;ǩȐȒȚȮǾ�.ǚǻǕǧǩǒȐȒȚȮǫãİǾōǌǕǧ

ǐ5ÚǻɁǲǟɀȭȼȣȻȽǾ>ÀǧǜǛɀÎ�ĐǪňEǦŜ

ûǗǼǻȔȼȎțȽȖǾ<ĉǚǻǕǧǪǸǺțȽȖǾvƌǏǣȷ

ȀȸȖȂȮǪŲƞȀȊȔȐȥȷȚȁªoǾP¡QŇǦǊǺɀŲƞ

ǫ3š$Ǿ�ÐǪōǌǕǧǐ5ÚǻɁǕǼǹǫȐȒȚȮǾȪȽȒ

ǧǘǥɀǸǺƩ�ǩśÜǪǸǺ'ǅ�ǪǧǢǥǫŲƞJƔ¨Ƿƃ

LǫȤȱȷȡȘȜªoǫ·5ǃQřFǾōǌɀ�ǲǦǪǩǋÌǟǩ

ȐȒȚȮǫƏĎǾĒ»ǚɁ 

2.2 ���'J�!>A07 �EPNK� 
-ÇęĤǦǬɀŴǋǚŰōȶȂȧȺȋǾ��ÑƐƐƕǦ6

?ǘɀ6?ǘǟȎȨÑĲ9ǖǧǪí�/�ǹǫ6ƦǾōǋŲƞ
ăóǫQřFǾōǢǟ[�þɀ2013]ɁĺÝǧǘǥɀÔǶ6Ʀı
�ǐƩǏǢǟŒƨņǫțȽȖǾĉǋǟpUǪ/í� 75 Ȉ±
	 59 Ȉ±Ⱦĳ 79%ǫ3ąĄȿǾ·5ǦǑǻǕǧǾĜǘǟɁǲǟɀ
í�ǧ¿�ǗǼǟĭ±Ǭ 62 Ȉ±ǦǊǺɀƆUĄǬ 59/62=ĳ
95%ǦǊǢǟɁ�ÍǦɀí�6ƦǪƑǚǻ3ąĄǬțȽȖȔȘ
ȜǪ#|ǘǥǎǺɀĂǪ²EŴǋǚǫțȽȖȔȘȜǾĉǋǟpU

ǪǬÔǶ©ǋpUǦ 0.3 ġ�ǲǦ��ǚǻĺÝǧǩǢǥǋǟɁ
ǲǟɀ1 [ǖǧǪí�·5ǫêť:�ǾōǢǥǋǟɁŕÊ[6
ǫțȽȖǾÕD÷ĉǚǻǕǧǐ5ÚǼǭȀȊȔȐȥȷȚȁQřF

¨ŇǫX�ǷɀĂčÿǫĎŗǐÖ�ǦǑɀÌǟǩÞĸǳǐ¤

ŖǦǊǻɁ 
ÙĢǦǬɀ-ÇęĤǫȀȩȺȽȗǾ¹�ǘɀŕÊ[6ǫț

ȽȖǾƘĳǃš$ǚǻÔǶIĵǩȀȩȺȽȗǧǘǥɀ��ǫĥƐ

1ǦĎĈǘǟōEǫĎĈƣ�ǪǸǢǥŲƞăóǫȒȍȀFǾ

ōǌɁ�łªo�ǑōEȔȼȐȼȋÑĲ9țȽȖǏǹŲƞăó

ǫȒȍȀFǾōǌȒȚȘȩǬèǫſǺǦǊǻɁ  
1. ōEǫ¿� 
ŜûǘǟōEȶȂȧȺȋțȽȖǾ N 'ǫ6Ʀ_ǪǸǢǥ6Ʀǚ
ǻɁǕǼǪǸǺɀȾC1ɀC2ɀǄɀCNɀĿ�ɀĹ�ȿǫȫȀǾ¡ǻɁǩ

ǎɀCi ǧǬ6Ʀç i ǪǸǢǥ6ƦǗǼǟȶȪȸǦǊǻǶǫǧǚǻɁ 
2. �łªo�ǑōEțȽȖǫƘĳ 
1.ǫōE¿�¿�ǪǸǢǥ¡ǹǼǟȾC1ɀC2ɀǄɀCNɀĿ�ɀĹ

�ȿǫțȽȖǾɀêÍ�ȋȷȘȝǖǧǪƘĳǚǻɁǚǩǽǡɀTȋ

ȷȘȝǪ�ǘǥȾōEɂǫȈȃȼȜɀōEɃǫȈȃȼȜɀǄɀōE N
ǫȈȃȼȜōEɂ�ōE N ǲǦǫǋǛǼǫōEǦǶǩǋōEǫ
ȈȃȼȜȿǾ¡ǻɁǩǎɀÙŧËǦǬōEɂ�ōE N ǲǦǫǋǛ
ǼǫōEǦǶǩǋōEǾſ�ōEǧ\ǰɀ 
3. ȋȷȘȝǖǧǫōEĎĈƣ�ǫš$ 
ȋȷȘȝ1ǫōE 1�ōE N ǲǦǫĎĈȒȍȀǾɀſ�ōEǪ
�ǚǻ?UǧǘǥïǵǻɁǚǩǽǡɀ 

��!����	 = ��!��
��
���!��
��������
���

�  

ǪǸǺïǵǻɁǕǼǪǸǺɀōE iǐǨǫġ�ĎĈǘǥǋǻǫǏǾ
ȒȍȀǧǘǥŞƍǚǻɁ 
ǕǫǸǌǪɀGƐ1ǦǫōEǫĎĈƣ�ǪǸǢǥŲƞǫȒȍ

ȀFǾōǌǕǧǪǸǺɀŕÊ[6ǫțȽȖǾƘĳǘǥš$ǚǻǕ

ǧǐ5ÚǻɁ 

3. iPod touchDHI1=@/(U\RE+� 

3.1 +��� 
ÙĢǦǬɀ�Óv}[źĹŲǫŰō�ƨǪǸǺP¡ǘǟt

ƉćqǦǫŴǋǚōEȶȂȧȺȋǾ<ĉǘǥśÜǾōǌɁĹŲ

ǫƎǗǬ 1 [ĳ 1.5km ǦǊǺɀɂ�ǊǟǺ 3 [ǘǥǋǻɁ�ƨM
BņǬƛEŴǋǚ<ĉņ 2 Wɀ²EŴǋǚ<ĉņ 4 WǫU
Ŝ 6 WǦǊǻɁĹŲǬɀÛ�Ɗ`șũƧ[źǫĹŲǾ Google 
Street View ǧëōɀŴǋǚǦǫŰōǪǸǺĚŤǘɀ�ƨǫ~/
¨ǧÕD¨ǫŚÿǏǹjɀŴëƐǫŁĘɀÿ{ȨȺȘȊĬäǅ

ǩŲƞ�ǫí�ǾYǴĹŲǾƇ�ǘǟɁ�ƨÑǪǬɀȥțȇ

ŞƍņǧŰō	ǫōEǫŞƍņǫÔ� 2 Wǐ�ŰǘɀĹŲǫ
»ĜǷ~/ǫĚ%ǪǣǧǵǟɁǲǟɀŰō�ƨ�ǪǬĹŲǪ

�ǚǻȀȼȌȽȜǾōǋɀŰǺǪǒǏǢǟĭ±ǷŰǺǷǚǏǢǟ

ĭ±ǪǣǋǥƃLǫĹƨǷ�aǫŰō	ǫōEǾǯǲǍǥȤ

ȱȷȼȋǘǟɁ 
fɂǬɀŴǋǚ�ÍǏǹ�ƨ	ǪÆ�ǘǟȥțȇǫ 1 pƞǾ

7Ǻ¶ǋǟȒȞȘȩȐȴȘȜǦǊǻɁTŒƨņǫŴǋǚǫ�Źɀ

Ŵǋǚǫ���ɀǎǸǮǪŴǋǚ<ĉņǐÒíÄ�ƛţǷȒ

ȭȽȜȧȆȼǾºǡǊǻǒp±ǫ 4 Ȉ±Ǫ iPod touch Ǿşłǘɀ
iPod touch 1ƉǪÃŸǗǼǟBƀ�ȔȼȎǪǸǢǥŴǋǚŰ
ōțȽȖǾŜûǘǟɁiPod touch ǫǸǌǩȒȭȽȜțȢȂȒǬ~
$Ǧ�lǦǊǺǩǐǹ�AǩȔȼȎǾ1ŌǘǥǎǺɀŻ��Ɛ

ōE6ƦǫęĤǪǎǋǥǸǒĉǋǹǼǥǋǻ [Chen, 2011] 
[Zhang, 2010]Ɂǩǎɀ�aǫśÜǦǬněśÜǫĺÝÔǶÕ
DǦǊǢǟŴǋǚ�ƉǫȔȼȎǾ<ĉǘǥśÜǾōǌɁǲǟɀ

�łªoŜûǫǟǵǪɀüwƠŏĈǫȹȐȽȢǾȷȲȘȊǪ.

ǼɀŴǋǚǫ�ÍǪşłǘǟɁ 

3.2 +�(�U\RC��U\RE�� 
3.1 ǦżǱǟȐȒȚȮǪǸǢǥɀŴǋǚŰōōEǾBƀ�țȽ
Ȗɀ�łțȽȖɀEċțȽȖǧǘǥŞƍǘǟɁŜûÑƐǬ 1 �
�ǟǺĳ 606ǫ 6�UŜǎǸǝ 3606ǦǊǻɁ 

;�2�U\R< 

4Rǫ iPod touchǪ1ŌǗǼǟBƀ�țȽȖǪǸǢǥŞƍǘǟɁ
TBƀ�ȔȼȎǫȎȼȩȷȼȋ[õÊǬ 50Hz Ǫş�ǗǼǥǋ
ǻɁ6 �6ǫBƀ�ȎȼȩȸÊǬȔȼȎǖǧǪǎǸǝ 900,000
ȎȼȩȸǦǊǻɁ 

;�&U\R<9

�łțȽȖŜûǫǟǵǪɀ�ƨǪǎǋǥǬüwƠŏĈǾ<ĉ

ǘǟɁǘǏǘɀ�aǫŜûǦǬȭȸȗȣȒDÝǫ�ƟǪǸǺƩ

ǋȥȸǐǊǻĭ±ǩǨǦ�łªoǫǛǼǐvǑǒǩǢǥǋǟɁ

!"#$%&'$($%�

)$"*+%,+-,,
.'/0#,10$$2�

)$"*+%,+-,,
3$4,10$$2�

)$"*+%,+-,,
5"6$%,#0$,)0$$#�

7,.$8$'&$%,+-,
9:))�

)$"*+%,'",,
;,<+8=$#�
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ǝǫǟǵɀ�aǫśÜǦǬEċțȽȖǏǹ²EǦ�łªoǾ

·5ɀŔêǘǟ�łªoǾ<ĉǘǟɁŔê GPS țȽȖ ¯ǫ
ƖǪǬɀÍXŵÁ'±Ƿƀ�ǫrúǐǊǢǟpUǪǝǫ�ł

ªoǾŞƍǘǟɁ 

;�"U\R]YX[U\R^< 

ŴǋǚōEǾ SVM ǪǸǢǥ6ƦǚǻǟǵǪɀ�ÍǏǹEċǾ

Æ�ǘɀÆ�ǘǟEċțȽȖǏǹōEǫȶȪȸțȽȖǾ ¯ǘ

ǟɁȶȪȸțȽȖǬɀȾōEȖȋɀƏyÑƐɀķ�ÑƐȿǧǋǢǟ

�ǦɀŞƍǗǼǥǎǺɀŁĘɀÿ{ȨȺȘȊɀjǩǨǫŲƞă®

ǪƑǚǻȶȪȸɀƝéōEɀĠEƀ�ǫsFȾƩƀɀ�ƀȿɀ�

µɀSµǩǨǫōEǪƑǚǻȶȪȸɀùƙăóǦǫĠEɀ�ƞ

ňEŴǩǨǫ[eǫćqǪƑǚǻȶȪȸǫŜĳ 50 ǫăóǃō
EǾŞƍǘǥǋǻɁ f 2 ǪɀȶȪȸ ¯!ǾĜǚɁí��Ǻű
ǍǫƖǫäzǾ 4 ȧȹȽȮÑĲ9ǪǝǢǥ7Ǻ5ǘǟċ+ǘǵ
ǚɁf 2 ǫ�ĩǫ4ĔǪǎǋǥS>ŹǫȖȂȱǐŁĘǪǗǘǏ
ǏǢǥǋǻɁǝǫǟǵɀǕǫÑƐǾƏyÑƐǧǘǥŞƍǚǻɁǲ

ǟɀSĩǫ4ĔǦǬǚǱǥǫȖȂȱǐŁĘǾ�ǺűǍķǍǥǋ

ǻɁǕǫÑƐǾķ�ÑƐǧǘǥŞƍǚǻȾf 2SĩȿɁǲǟɀōE
A ǫž	ǪōE B ǐYǲǼǥǋǻpUǪǬǨǡǹǶŞƍǚǻɁ
!Ǎǭf 2 ǫ	xSǫă®ǦǬŁĘōEǐļĽ	ǦǊǻǐɀ
ÿ{ȨȺȘȊǪÌǟǪ�Ǻ.ǼǥǋǻǟǵǪɀÿ{ȨȺȘȊōE

ǧǘǥǫȶȪȸǶVÑǪŞƍǘǥǋǻɁ 

4. 07KMQOWZTL��%� 

4.1 U\RQSV 
Ƙĳš$ǪǊǟǺɀçá}ńǫ²ôǾĉǋǥŴǋǚŰōō

EǾƝéōEɀŁĘōEɀÿ{ȨȺȘȊōEɀǝǫ�í�ōEɀ

jōEɀſ�ōEǫ 6 ǣōEǪ6ƦǘǟɁǩǎɀǝǫ�í�
ōEǧǘǥǬɀȭȼȬȽȸ�ǫŰōǷɀŲƞ�ǪǊǻýǪ�Ǣ

ǏǏǢǟǧǋǢǟōEǾ·5ǘǥǋǻɁçá}ńçǧǘǥǬð

FŇAǐƩǒɀōE6ƦǾǬǙǵǧǚǻÑĲ9țȽȖǫ6ƦǪ

ǶŻ�ǸǒĉǋǹǼǥǋǻ SVM Ǿ<ĉǘǟ[Xing, 2011]Ɂ6Ʀ
ÍôǧǘǥǬɀ-ÇęĤǦí�ǫ6ƦǾōǢǟpUǧVäǪɀ

ŜûǘǟŴǋǚŰōȶȂȧȺȋǾ��ÑƐƐƕȾ��ȃȁȼȝȃ

ȎȂȓȿǦȎȨÑĲ9țȽȖǪG7ǺɀȎȨÑĲ9țȽȖǖǧ6

ƦǾōǢǥǋǻȾf 2 MĀȿɁǚǩǽǡɀTȎȼȩȸǬȾƝéō
EǦǊǻǏɀŁĘōEǦǊǻǏɀÿ{ȨȺȘȊōEǦǊǻǏɀǝ

ǫ�í�ōEǦǊǻǏɀjōEǦǊǻǏǨǌǏɀĿ�ɀĹ�ȿǧ

ǋǌªoǦőǗǼǥǋǻɁȃȁȼȝȃȎȂȓǧǘǥǬɀƝéǾǫǞ

ǒ6ƦǦÔǶƩǋı�ǦǊǢǟ 10.0 ğȾ0.5 ğǏǹ 10.0 ğǲǦ
0.5 ğ=ǳǪ F (ȪȽȒǦš$ȿǾ½ĉǘǥǎǺɀȎȼȩȸÊ
Ǭ 6 � 18 [6UŜ 1952 ȎȼȩȸǦǊǻɁǲǟɀ6ƦǪƖǘǥɀ
ĈțȽȖ�ǫĂ¢ǏǹTȎȨÑĲ9Ǿ XɀYɀZ ŶǝǼǞǼǫ
�k(ǧåü)�(ǫĂ¢ȪȊȜȸǪsÁǘǥ6ƦǾōǢǟɁ 

4.2 5�X\PBE6�(�:��:
E	*� 
f 3Ǫ 18[6ǫțȽȖǾƘĳǘǟŲƞȀȊȔȐȥȷȚȁǫQ

řFĺÝǾĜǚɁľÞǦeǽǼǟĭ±Ǭ�ƖǪjǐǊǺjǧ

¿�ǦǑǥǋǻĭ±ɀůÞǦeǽǼǟĭ±Ǭ�ƖǪŁĘǐǊǺ

ŁĘǧ¿�ǦǑǟĭ±ɀƪŊÞǦeǽǼǟĭ±Ǭ�ƖǪÿ{

ȨȺȘȊǐǊǺÿ{ȨȺȘȊǧ¿�ǦǑǟĭ±ǾĜǘǥǋǻɁǲǟɀ

QřFǪƖǘǥɀ�ŪōEǫĎĈȒȍȀǐ 0.5 ��ǫpUǪ
f 3 	ǪĜǚQřFŊȍȽȝǪ Ǣǥ2ǾȩȺȘȜǘǥǋǻɁǚ
ǩǽǡɀȋȷȘȝ1Ǧ�ŪōEǐſ�ōEǸǺǶĎĈƣ�ǐƩ

ǋpUǪɀ�ŪōEǐĎĈǘǟǶǫǧǘǥǋǻɁǩǎɀ�ƖǫĹ

ŲǪǬjǐ 1 Ȉ±ɀŁĘǐ 12 Ȉ±ɀÿ{ȨȺȘȊǐ 12 Ȉ±|
hǘǥǋǻɁ  
 ĺÝǧǘǥɀêǘǒâ5ǦǑǥǋǟĭ±ǬjɀŁĘɀÿ{ȨȺ
ȘȊǫơǪ 1 Ȉ±ɀ8 Ȉ±ɀ5 Ȉ±ǦǊǺɀǲǟjɀŁĘɀÿ{Ȩ
ȺȘȊǧûǘǟpUǫť¿�ĭ±ǬǝǼǞǼ 0 Ȉ±ɀɂȈ±ɀ
3 Ȉ±ǦǊǢǟɁ3ąĄǎǸǮǪƆUĄǪÁĮǚǻǧɀjɀŁ
Ęɀÿ{ȨȺȘȊǫ3ąĄǬǝǼǞǼɀ1.0ɀ0.75ɀ0.42 ǦǊǺɀ
ƆUĄǬVäǪ 1.0ɀ0.89ɀ0.72 ǧǩǢǥǋǻɁǕǫǸǌǪɀŴǋ
ǚĠEǪǧǢǥ�¦ǷJƔǫKbǧǩǺǷǚǋjǷŁĘǾ

ƩǋƆUĄǦ·5ǦǑǥǋǻɁ 
ƫ f 4 ǬŁĘǧÿ{ȨȺȘȊɀǝǫ�í�ǾG;ǘǩǋpUǫ
í�ǫ¿�ĺÝǧ�ƖǫăóǫîŷǾĜǘǥǋǻɁ�*ǐ�

ƖǫōEǾȭȘȦȼȋǘǟĺÝǦǊǺɀS*ǐ¿�ōEǾȭȘȦ

ȼȋǘǟĺÝǦǊǻɁ f	ůǽǒǦĜǗǼǟĭ±ǐâ5ǗǼǟ
í�ɀƜÞǐØâ5ǫí�ɀľÞǐť¿�ǗǼǟ�ǹŲƞĭ

±ǾĜǘǥǋǻɁ 
 ĺÝǧǘǥ/í� 29 Ȉ±	 15 Ȉ±ǐ·5ǗǼǥǎǺɀ�Ɩ
Ǫí�ǐǩǋĭ±Ǧí�ǧť¿�ǗǼǟĭ±Ǭ 1 Ȉ±ǫǳǦ
ǊǢǟɁ 3ąĄǬĳ 0.52ɀƆUĄǬĳ 0.94ǦǊǻɁǲǟɀØâ
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5ǦǊǻȎȼȩȸǫ1ŠǬŁĘǐ 1 Ȉ±ɀÿ{ȨȺȘȊǐ 6 Ȉ
±ɀǝǫ�í�ǐ 7 Ȉ±ǦǊǻɁĂǪǝǫ�í�ǪƑǘǥǬ 8
Ȉ±	 7 Ȉ±ǐØâ5ǧǩǢǥǎǺɀĂǪȭȼȬȽȸǷŲƞ�
ǫýǧǋǢǟǝǫ�í�ǪƑǚǻ6Ʀı�ǐ�ǒǩǢǥǎǺɀ

��ǫâŝǐ¤ŖǦǊǻɁ 

5. %.:�-8 
ÙŧËǬɀiPod touchǪǸǢǥP¡ǘǟ 6W6ǎǸǝ 3606ǫ
Bƀ�ȶȂȧȺȋțȽȖǾ<ĉǘǥɀ18 [6ǫŰōțȽȖǾƘ
ĳǃš$ǘǟŲƞȀȊȔȐȥȷȚȁQřFĺÝǪǣǋǥǲǧǵǟ

ǶǫǦǊǻɁÙęĤǫǸǌǪɀiPod touch ǫǸǌǪ~$ǩȔȼȎ
ǦtƉćqǪǥŜûǘǟŴǋǚ<ĉņǫŰōțȽȖǾǶǡǋ

ǥōE6ƦǃŲƞȀȊȔȐȥȷȚȁǫQřFǾōǢǟęĤǬīņ

ǐĖǻƓǺƦǾǳǛɀ~$ǦÒNǘǥǋǻȔȼȎǪǸǻŲƞȀȊ

ȔȐȥȷȚȁš$ǫQŇ¨Ǿ¾ǻ�Ǧ¬ŃǫǊǻęĤǦǊǻɁ 
 �łªo�ǑōEțȽȖǾƘĳǘǥŲƞȀȊȔȐȥȷȚȁǾ
š$ǚǻǚǻÔǶIĵǩÍôǧǘǥɀ5m `ÍǫȋȷȘȝǖǧǪō
Eǫ|hĚĄǏǹŲƞăóǾȒȍȀȷȼȋǘš$ǚǻ²ôǾ�

œǘɀ/ 1952 ȎȼȩȸǾ<ĉǘǥŁĘɀÿ{ȨȺȘȊɀǝǫ�
í�ɀjǫQřFǾōǢǟɁĺÝǧǘǥɀĂǪŴǋǚŰōōE

ǪƑǘǥ�¦ǷJƔǾĎĈǗǜǷǚǋí�ǷjǾɀǝǼǞ

ǼƆUĄ 0.95ɀ1.0 Ǧ·5ǦǑǻǕǧǾĜǘǟɁǲǟɀí�ǫ·
5ǪƑǘǥǬɀí�ǫ	ǦǶvǑǩŐÅǾĎĈǗǜǐǡǩŁĘ

ǫ 75%Ǿ·5ǦǑǻǕǧǾĜǘǟɁǕǫǸǌǪɀiPod touch ǾȪȽ
ȒǧǘǟȐȒȚȮǪǸǢǥŲƞȀȊȔȐȥȷȚȁǾQřFǚǻǕǧ

ǐQŇǦǊǻǕǧǾĚŤǘǟɁǗǹǪęĤǾĎ�ǗǜǻǟǵǫÍ

X¨ǧǘǥɀèǫ 3ǣǫÍXǦęĤǾōǌɁ 
ǈ1. š$GƐǫG7ǺÍǫƩ�Fǉ 
ÙĢǦǬɀ�łªo�ǑǫōEțȽȖǫƘĳǫƖǪɀêÍ�

ǫȋȷȘȝI�ǦªoǾƘĳǘɀŲƞǫȒȍȀȷȼȋǾōǢǟɁǘ

ǏǘɀǕǫ²ôǬv;ǘǥèǫ 2ǣǫvǑǩ]ƥÿǐǊǻɁ 
1ȿ �ƖǫŲƞǬIĵǩȋȷȘȝǦǬǩǒɀǲǟQřF�ŪǪ
ǸǢǥǶčǩǻǕǧ 
2ȿIĵǩė�ǪǸǻƘĳǬɀė�ǖǧǫªoƌǪ)ǺǾºǟ
ǜǻǕǧɁ!ǍǭɀǊǻė�ǪǬ 1000 'ǫªoǐďƍǗǼǥ
ǎǺɀǊǻė�ǪǬ 10 'ǫªoǘǏǩǋpUǪš$ǫ&Ƥ
¨Ǫ)Ǻǐ5ǻǧ«ǗǼǻǕǧ 

ǕǫǸǌǩ]ƥǾśñǚǻǕǧǦɀǸǺı�ǫƩǋŲƞš$ǐō

ǍǻǕǧǐÖ�ǗǼǻɁ 
ǈ2. ĥƐš$ÍôǫƩ�Fǉ 

Iĵǩƒ(ǪǸǢǥƘĳǘǟțȽȖǾš$ǚǻǠǓǦǶɀŲƞ

ăóǫ¿�ǬQŇǦǊǻǕǧǾÙĢǫĺÝǬĜǘǥǋǻɁǘǏ

ǘɀǸǺƆ7ǩŲƞȀȊȔȐȥȷȚȁǫQřFǫǟǵǪǬɀŲƞ

ǫ��Đăóǫ¿�ǠǓǦǩǒɀǨǫġ�JǩǋǏɀų�Đǃ

£ĆĐū¸ǫ¿�ǐ¤ŖǦǊǻɁǕǫǟǵǫȀȩȺȽȗǧǘ

ǥɀǽǼǽǼǬèǫ�ǣǫȀȩȺȽȗǾâŝǘǥǋǻɁɂȿÑĲ

9țȽȖǏǹ�ÉªoǩǨǫĂčǩōEªoǾ·5ǚǻɀ2)�
ſ�ÉªoǩǨǫȇȽȩȼțȽȖǧǫùUǪǸǺɀ�ÉĎĈ'

±ǧŲƞȒȍȀǐƦ�ǘǟĭ±Ǿ¾ĶǚǻɁ 
ǈ3. vŘæțȽȖǫ<ĉǎǸǮǪvŘæțȽȖǪƆǘǟ²ô
ǫ¹�ǉ 
vŘæǩțȽȖǾ<ĉǘǥɀuäǩĥƐǾš$ǚǻǕǧǦɀǸǺ

&Ƥ¨ǫǊǻĺÝǾ¡ǻǕǧǐ5ÚǻǧŅǍǹǼǻɁȀȩȷȌȽ

Ȑȴȼǫ0ƏǷňò�ǧǫƁÄǪǸǺɀvŘæǏǣƎÖƐǫț

ȽȖP¡ǧɀvŘæțȽȖǪƆǘǟ²ôǫƏĎǾōǌɁ 

���

�ƨǪMBǘǥ�ǗǢǟ/ǥǫđäǪŨǘǲǚɁÙęĤǬħ
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�����

[�þɀ2013]�þÕĝɀĕ.ƈzɁŴǋǚŰōȶȂȧȺȋǫÑ
ĥƐśÜǪǸǻŲƞăó¿�ȐȒȚȮɁ��ĖŇ}�/g

v� 2013 
[Chen, 2011] L Chen, CD Nugent, H Wang. “Activity 

recognition using cell phone accelerometers”. ACM 
SIGKDD Explorations Newsletter archive, vol. 12, issue 2, 
pp. 74-82, 2011 

[Fukushima, 2011] Y. Fukushima, et al. “Sensing human 
movement of mobility and visually impaired people”. 
ASSETS '11 The proceedings of the 13th international ACM 
SIGACCESS conference on Computers and accessibility, 
2011 

[Hara, 2013]ƫ  K. Hara, V. Le, and J. Froehlich. “Combining 
crowdsourcing and google street view to identify street-level 
accessibility problems”. CHI '13 Proceedings of the SIGCHI 
Conference on Human Factors in Computing Systems, pp. 
631-640, 2013 

 [Miura, 2012] T. Miura, et al. “Barrier-free walk: A social 
sharing platform of barrier-free information for 
sensory/physically-impaired and aged people”. In 
Proceedings of IEEE International Conference on Systems, 
Man, and Cybernetics (SMC), pp. 2927-2932, 2012  

 [Swan, 2012] Melanie Swan. “Sensor Mania! The Internet of 
Things, Wearable Computing, Objective Metrics, and the 
Quantified Self 2.0”. Journal of Sensor and Actuator 
Networks, pp 217-253, 2012  

[Wang, 2005]. S. Wang. “Human activity recognition with user-
free accelerometers in the sensor networks”. Neural 
Networks and Brain, 2005. ICNN&B '05. International 
Conference, pp 1212-1217, 2005 

[Zhang, 2010] S. Zhang, P McCullagh, C Nugent. “Activity 
Monitoring Using a Smart Phone's Accelerometer with 
Hierarchical Classification, Intelligent Environments (IE)”, 
2010 Sixth International Conference on, pp. 158-163 

 

6�

7�
8�

9�

1�
2�

3�

4�

5�

10�11�12�
13�

14�

2� 1�3�
4%�5�

6�

13�

8�

7�

9�
10�

11�

12�

14�

15�

16�

A�

A"������ B"�����

5 4� 9P�J1
=8J1�$��)�AOH>  


