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Digital	technologies	that	
can	be	combined	with	
spatial	intervention	or	
beyond	physical	space	
for	improving	quality	of	
space	and	place	making.
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ʞ̪̟nȑƻıŻ�ƹĚ

Internet of Things
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DSD TECH DHT22 
AM2302 `;a;0A)

V,

DHT11K5`a;0A)Humidity Sensor Module 
HR202 5V

• )	�ȼɭďĠʥĶʸɺƑĒɸƑ

• *	��ƹĚϋʫ7�D))

• +	�ɺƑɭϏ͍Ġn*(�%1-�M(Ƒ%-(Ƒ͍ĠN

• ,	�ɺƑɭϏ΃Źn�%-�

• -	�Ŷ�ʮín+	+F%-F

• .	�ΨÅơƙnǼŎΨÅ

• /	�ͺȖġœ͚ȲōlȄ�Œͤ

• 0	�ťȣA65Ŭşn+	*.S���)	,.S

• 1	�ώϏn0O

l ɺƑ�ƹĚɂ）

• ɺƑ�ƹĚȍȼɭŁɑ˂ŠɺƑʸT˚�ƹĚ�

• dͧÇcʮϧƙɺƑ�ƹĚĒʮśƙɺƑ�ƹĚ^Ł

˹

• ȥοT͇ȍĦĳʚtɲͨƹɺȠȀơƽƹɺ̽lˣɑ

`ʸɗ͓ɑċϩĦƹɺȠȀtȉlɺƑ�ƹĚʸϧǏ

hzΊƁǼ˭�õʪøÜ̦ΨÅʮ�–

1.	ɺƑ�ƹĚ

l DHT11ǼŎɸɺƑ�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������
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l ɺƑ�ƹĚʸƍʫccğȧʄʉʻɭ

1.	ɺƑ�ƹĚ

• ŖȉʻɭğȧʸʥĶʠÀlŇȨ³`TrɭϏðǼŇ˂ŠɺƑǀɸƑ˭Βάjͺœʸϡ�l˽̘Ū�́×ÇȦ

ΰr�ƴlƇĆɳϣĎõÅͱǒ

Rb
//www.libelium.com/wireless_sensor_networks_to_detec_forest_fires/

�ƹĚÇ˹
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l ɺƑ�ƹĚʸƍʫccȑƻ½zŁ、

1.	ɺƑ�ƹĚ

• ŖȉʻɭğȧʸʥĶʠÀlŖȉʻǥŁ、¹ɺƑʠÀl�Ł、¹ʸɀʞTˁ�ǙĦT_ȕ，ŔʪϚʸʠƯ

Rb
https://www.microcool.com/industrial-humidification/greenhouse-humidification.htm

Chaudhary	D	D,	Nayse S	P,	Waghmare L	M.	Application	of	wireless	sensor	networks	for	
greenhouse	parameter	control	 in	precision	agriculture[J].	International	Journal	of	Wireless	&	
Mobile	Networks	(IJWMN),	2011,	3(1):	140-149.

�ƹĚÇ˹
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l ɺƑ�ƹĚʸƍʫccɑΈ˨

1.	ɺƑ�ƹĚ

• ɑΈ˨þ�ɭϏ～ξh～ĆhϬϳϏhŘľɸƑhŘľɺƑhŃϤΦţḔľ̋˭lþ�νάG4%94（ǤlĦ˟

×ͺļtβˠŖȉʻɭ

�ƹĚÇ˹

Rb
https://www.amazon.com/Ambient-Weather-WiFi-Station/dp/B01N5TEHLI

https://www.amazon.com/Ambient-Weather-WS-1002-WIFI-Monitoring-
Radiation/dp/B00PSV10UK?SubscriptionId=AKIAINYWQL7SPW7D7JCA&tag=aboutcom02lifewire-
20&linkCode=sp1&camp=2025&creative=165953&creativeASIN=B00PSV10UK&ascsubtag=4140476%7Cne7106282a56d484a95fd628a55cae34c10
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l ɺƑ�ƹĚʸƍʫccȑƻ͗˵

1.	ɺƑ�ƹĚ

• ȑƻ͗˵ϲƽjɑ�Ē͗˵ʠƯ�ƹĚhZigBeeȆ̋ʮh3GĒGSMν�l�ͪŞmɓÜ˔hɓɑhɸƑhɺ

ƑhÜŐɛȬʞĒˣɑ`ʸ˺ŨɗƅŠ͗͘ʸƢĕ

�ƹĚÇ˹

Rb
http://www.libelium.com/temperature-humidity-and-gases-monitoring-in-beehives/#!prettyPhoto
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l ɺƑ�ƹĚʸƍʫccȑƻʃɻ˽̘

1.	ɺƑ�ƹĚ

• νάŠĥĸɺƑα͜Ŗȉʻɭlþ�Šʃɻ˽̘α͜βˠǥÎlƇŤǴϲʸǼǠα͜þͬÜl�Ȅ�ǷƏ；ϛ

Ē˴ʨ̥Šʃɻ˽̘α͜Ŗȉʻǥ

�ƹĚÇ˹

Rb
https://www.hydropoint.com/what-is-smart-irrigation/ohttp://www.libelium.com/saving-water-with-smart-irrigation-system-in-barcelona/#!prettyPhoto



�ƹĚÇ˹

_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 14

• )	ICΨÅį2ǼŎƙ

• *	ƹƍ˼Ƒ͍Ġ2C (	-B6

• +	ɸƑ͍Ġ2%--B6�Í �)*-B6

• ,	ʮɼʮɫ2)S4

• -	ʮɼʮí͍Ġ2+F�Í -	-F

• .	ÇΩʢ2)*-4<

• /	Ţͤ˹į2D#%1*

• 0	ϑ̹Ǽ2+

l ɸƑ�ƹĚɂ）

• ɸƑ�ƹĚȍǚ̴ƹ÷ɸƑƇΞǟƽþʫΨÅ�–ʸ

�ƹĚ

• dͧÇcǤͰƙɸƑ�ƹĚĒϽǤͰƙɸƑ�ƹĚl

ȚǾdͧˎˢϽǤͰƙɸƑ�ƹĚ

• ϽǤͰƙɸƑ�ƹĚȍͣɭʞ�Z�ƹĚvˁǤǤͰ

lŇͣɭʞ�νάΦţʏϏÍ�ƹĚțα͜ɭɸʸ

�ƹĚ

2.	ɸƑ�ƹĚ

l DS18B20ǼŎɸɺƑ�ƹĚ

TMP36 Precision`;0
A)

DHT22 AM2302 Digital 
Temperature and 
Humidity Sensor

DS18B20`;0A)

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������
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l ɸƑ�ƹĚʸƍʫccȑƻƕˮʞ�ʏŶˠ

2.	ɸƑ�ƹĚ

• ŖȉʻɭĒ˴ʨƕˮʞɸƑĒ�ʏƷÀl�ÃŦ̴ɼɳ̨lǨЙ�ʏǸʢ

�ƹĚÇ˹

Rb
https://www.ntels.com/en/project/smart-building/ohttps://www.wisnam.com/smart-building-solutions/
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l ɸƑ�ƹĚʸƍʫcc|ƌʥĶʻɭ

2.	ɸƑ�ƹĚ

• Ħ͎ĔhЌĔh͖͒˭—˚|ƌl≤ǶʞŠʥĶͧɘƦЙlcj�ͼ|¥ȡ�lƬЂŠ|ƌ¹ʸɸɺƑα͜Ŗ

ȉʸͷƠĒʻǥ

�ƹĚÇ˹

Rb
https://www.temperaturemonitoringuae.com/products/temperature-monitoring-cold-room-warehouse/o https://www.monnit.com/blog/2016/06/10-ways-to-increase-
warehouse-efficiency-with-monnit/
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l ɸƑ�ƹĚʸƍʫccȑƻ·ЛĨ

2.	ɸƑ�ƹĚ

• ʦ�ÜŢϜƙЛ̈́ŁĿϋʫĿŮˬ·ʸЏ·ɃƙlŠЛ̈́ʥĶͧɘϽƁЙl³`ɸɺƑh6#*ɯƑĒɔɑɯƑ˭

ðǼŠЛ̡¤Ɠũcώͧiϋʫʦ�Üʸʻɭǋțþ�cЛ̈́˴ʨxĎǨ�˛Őʸ˴ʨ�ǠlǨЙ˴ʨǸʢl

Ϭ�ʪtƽȚ

�ƹĚÇ˹

Rb
ʣɅ,ȟД,ūǾƉ,ȟÚ�,ϔʘ,̳Ћ.ĳnȆ̋�ΨʸЛ̈́ʥĶβˠʻɭ˽̘[J].æu½zŁŐŐǒ,2016,39(01):175-182.o
https://www.pinterest.com/pin/575616396106980151/
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l ɸƑ�ƹĚʸƍʫccȑƻŅʝĨ

2.	ɸƑ�ƹĚ

• ĦŅʝΜtÕͤŇɸƑ˭�ƹĚlþ�ŖȉʻɭŅʝʸΜ�ʠÀl�ЄϣʴʵlÃŦǅϷʸЏȀĒǏʪ˾lķ

ƞ×ʞʸΜ�Ȝ̴

�ƹĚÇ˹

Rb
https://www.haskennistransfer.nl/online-course-smart-farming-dairyohttps://www.techexplorist.com/using-edge-ai-to-listen-to-the-silent-voices-of-cattle/22357/
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l ɸƑ�ƹĚʸƍʫccŚʫʮĚ

2.	ɸƑ�ƹĚ

• ɸƑ�ƹĚȔƁͩnƍʫĦŚʫʮĚtŇƪɣʊlƄɧȜlˣΆĺ×ʐЍȜ˭ŚʫʮĚ`

�ƹĚÇ˹

Rb
http://www.shejiye.com/index.php?m=content&c=index&a=show&catid=22&id=155750
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• )hϋʫʈǹįªǹʮϧ�ƹĚ

• *hωþΆʮ�ĚþΆ͉ȼɭª̋vƑ

• +hŶ�ʮí+	+F%-F

• ,hΨÅơƙ n7#ǼŎƖ±ϏΨÅĒ4#ɃǕʮ

íΨÅ

• -hͺȖġœ͚ȲōlȄ�Œͤ

• .hťȣA65Ŭşn+	*.S�?�)	,.S

l ªǹ�ƹĚɂ）MþͩªN

• ȍǍª�–ΞÜcʮ�–ʸT˚�ƹĚ

• dȼɭʸªɼcþͩªĒvþͩªM̀ľ̋h̃ľ̋

Nl̃ľ̋�åʡz̑

• ȍËʫªǹ§�Ťª�–Ξǟcʮ�–ʸ�ƹĚlő

ʸǹƹɣϚĦþͩªɣϚϩήlÛǘ̃ľ̋ɣϚḔ

ľ̋ɣϚ

3.	þͩª�ƹĚ

l ªǹʮϧ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

�Jl�0A)V,Photodiode Light Sensor 
Module 3.3-5V Input Light 

Sensor

photosensitive photodiode 
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l þͩª�ƹĚʸƍʫccȑƻΙʆ

3.	þͩª�ƹĚ

• ȑƻΙʆȍǚνάŖʦŠΙʆʸβˠϲ`ǥÎZ˴ʨʸΙʆlȑƻΙʆ´ȖΝɫϏ́×Ά͉vƑhβˠʕȊǥ

Îhβˠǌ͠˭Ô̴l̴ŀŁƂ͉˃ʮÒ΍ɼlǨà¯°ʕȊ˴ʨɗƅl͉˃̚ǑƽȚ

�ƹĚÇ˹

Rb
https://blog.mide.com/how-light-sensors-work	o http://www.f-in.gr/applications/smart-city-lighting/
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l þͩª�ƹĚʸƍʫccȑƻŚƒʕȊ˽̘

3.	þͩª�ƹĚ

• ȑƻŚƒʕȊ˽̘þ�α͜βˠʕȊǥÎhβˠǌ͠˭l̴ŀȶǠ_xʪɩϷͧΆ͉ªʕȡ�l�ǨЙʪɩĔ

Ίl̴͉̅ɼ

�ƹĚÇ˹

Rb
http://bonicor.com/smart-lighting-system/;https://www.eletimes.com/smart-led-stmicroelctronics-making-homes-smarter/
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l þͩª�ƹĚʸƍʫccçʞАʆªʻɭ

3.	þͩª�ƹĚ

• çʞАʆªʻɭ˽̘lþ�Ŗȉʻɭxʸ͜c�ǥÎʆªʕȊlûľȖrú˷lúʯ˭ǾʞϷͧȤc˼ˑʸʕ

Ȋȡ�lþ�νάʆªʻɭ˽̘ŖȉʻɭʥĶȡ��ŖʦȔ˼̎ÜʸçʞА˴ʨ

�ƹĚÇ˹

Rb
https://www.testo.com/en-AU/museums-artgallery/monitoringsolutions;https://www.monnit.com/applications
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• )hŶ�ʮín 76�-F

• *hΨÅʮín Нͳ (%+F

• +hŶ�ʮín+	+F%-F

• ,hɭ΀˼ƑnC)EF�<"78H

• -hŶ�ʮɫnµį� (	(.S4��ȕŁ� (	)S4

• .hĕƍɣϚn*((TS%+/(TS

• /hŶ�ɸƑn%*(f%0-f

• 0hŬşn*-SS�H*-SS�H)-SS

l ªǹ�ƹĚɂ）M̀ľ̋N

• ªǹ�ƹĚȍǍª�–ΞÜcʮ�–ʸT˚�ƹĚ

• ªǹ�ƹĚdȼɭʸªɼcþͩªĒvþͩªM̀ľ

̋h̃ľ̋Nl̃ľ̋�åʡz̑

• ªǹ�ƹĚȍËʫªǹ§�Ťª�–Ξǟcʮ�–ʸ

�ƹĚlőʸǹƹɣϚĦþͩªɣϚϩήlÛǘ̃ľ

̋ɣϚḔľ̋ɣϚ

4.	̀ľ̋�ƹĚ

l UVM-30A ̀ľ̋�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Fevas UV Sensor GUVA-
S12SD Solar Ultraviolet 

Intensity Sensor

keyes GUVA-S12SD 
3528 UV Sensor Module

UVM-30A s0v0A)
V,
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l ̀ľ̋�ƹĚʸƍʫccǃľ̀ľ̋Φţʻɭ

4.	̀ľ̋�ƹĚ

• νάŖȉʻɭǃľʸ̀ľ̋ΦţƷÀlƟ̀ľ̋ΦţΒά¤Ɠϡ�ȉlǨϊǃľέ×̥ÃŦέ×ȉϞl�Єϣ

Ğ̀ľ̋Φţš̓ʸʹ̮ʴʵ

�ƹĚÇ˹

Rb
https://www.pubnub.com/blog/create-an-arduino-iot-uv-index-monitor-android-ios-push-notifications/
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l ̀ľ̋�ƹĚʸƍʫccʄʒƹƍ

4.	̀ľ̋�ƹĚ

• ̀ľʄʒǣɭĚȍνάǣɭʞΊʗʎǅtʪʸ̀ľ̋Ȣǣɭʄʉʸl̀ľʄʒǣɭĚ，ʫnʄʉõʪȉȋõʪ

ȊʄʸĨǅlŠõʪʄʉȉȖƞʌʸʄʒΦţǀȆϥʗϦɋʸĨǅĪþϋʫ̀ľʄʒǣɭĚ

�ƹĚÇ˹
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l ̀ľ̋�ƹĚʸƍʫcc̀ľ̋ȝ͑ʆʻǥ

4.	̀ľ̋�ƹĚ

• ̀ľ̋þ�νάʞʨάˠƭξȖǸħʅɩƪʪʞlƟ̎͑hʵɍĒïʪʞȓϺĦ̀ľ̋ȝ͑ɣϚuȉlő�Ū

Ȇɢ̂ɊĒƹȬiÞŐƁʫ̀ľ̋ʆªα͜ɳɍl�̀ľ̋g�š̓x�Ǟ�lĞɈϷͧŖȉʻɭ̀ľ̋ʆª

ʸɣϚĒʫϏ

�ƹĚÇ˹

Rb
 https://gizmodo.com/how-ultraviolet-light-will-sterilize-super-bugs-489666471;https://www.trojanuv.com/uv-basics



�ƹĚÇ˹
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• )	Ŷ�ʮí2�,	-F�A�*(F

• *	ϼƯʮɫ2�3-(=4

• +	ʮƅΨÅ2�Йʮƅ+	+Fl�ʮƅ(F

• ,	ƔȉȉϞ2�(	-X%*((X

• -	ŢϘȉϞ2�*	-X þΆN

• .	ͰõɃƙ2 v̴ώĽl�þ�ώĽ

• /	ƹƍ͍Ġ2�3)((Ƒϙͮ

• 0	ǲ�ɸƑ2%)-�A��/(Ƒ

• 1	A65Ŭş2�+*SS�*,SS

l ̃ľ̋�ƹĚɂ）

• ªǹ�ƹĚȍǍª�–ΞÜcʮ�–ʸT˚�ƹĚ

• ̃ľ̋�ƹĚÇcʏόʮ̃ľ̋�ƹĚĒϏŌįɸƑ

�ƹĚ

• ʏόʮ̃ľ�ƹĚdͧȼɭʞ�́ΜɸƑuǅtʪʸ

̃ľ̋

5.	̃ľ̋�ƹĚ

l HC-SR501 x�̃ľƹƍɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Onyehn t0v PIR �#
0A)U\)V,

HC-SR501 Human 
Sensor Infrared 

Pyroelectric Shield

HCSR505 >-.2A:
V,
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l ̃ľ̋�ƹĚʸƍʫcc͜xȼɭ

5.	̃ľ̋�ƹĚ

• ̃ľ̋�ƹĚŠx�ʸ˟×ǀέ×ǹƹlŠϼɇǀ˟×Ʀ̛ƺʸx�vǹƹlƟȖx�˟×ȉlþ�Šxɫα

͜ͲǼ

�ƹĚÇ˹

Rb
https://pirtechnology.wordpress.com/
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l ̃ľ̋�ƹĚʸƍʫccϣʾǒͱ

5.	̃ľ̋�ƹĚ

• ̃ľŚʫϣʾǒͱĚȍȶǠx�̃ľª·̦Ŷ�lƟx�Ħ³ǤǴ͍Ġ¹ɩ×ȉlǣɭĚΨÅǒͱ�–

�ƹĚÇ˹

Rb
https://snatcher.co.za/products/100m-dual-beam-photoelectric-infrared-beam-detectors
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l ̃ľ̋�ƹĚʸƍʫccƹƍʆ´

5.	̃ľ̋�ƹĚ

• ̃ľʏόͺļ�́×ƹƍÍx�lΰȉʆ�́×ǇƖlƟx˙Ɩȉʆ�́×ʖʅ

�ƹĚÇ˹

Rb
https://www.ebay.com/itm/Wireless-Night-Light-PIR-Motion-Auto-Sensor-6-LED-Lamp-Lights-Battery-
Operated/401800823440?hash=item5d8d320290:g:kJ8AAOSwNWddCgm-;https://malaysia.timbangharga.com/hot-sale-pir-infrared-human-induction-lamp-switch-
light-control-ceiling-light-motion-sensor-on-off-3-5m-pir-sensing-220v-50hz-malaysia/
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l ̃ľ̋�ƹĚʸƍʫccɭϏΗ˙

5.	̃ľ̋�ƹĚ

• Ɵ̃ľ̋{ɭΗ�õÅ˓ÍôţʞͣôţĝȢͣɭΗ�Ǥ÷ÍlºȶǠ̃ľ̋{õÅÍͣǤ÷ÍʸȉϞò̃ľ

̋ʸ�ǱξƑŪþ�˳ÅΗ˙

�ƹĚÇ˹

Rb
https://www.maxbotix.com/articles/ultrasonic-or-infrared-sensors.htm
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• )	 0((r¦˾

• *	ƹª͊ʚc˿ŭ<!H*)1

• +	ªĤM9Nn*	(

• ,	ʑΗM9U.IR� MTO<PNn+	(,SS

• -	ͬĨͮM9#FNn.*	*Ƒ

• .	ϼƯģʚÇΩʢc+*0(�a *,.,

• /	ǳǙ)(0(V+(��/*(V.(�ò.,(�a ,0(V1(ͬ

ЇƠ¦

• 0	Ŭşn*-SS�a *,SS�a 1SS

l ġƯģ¦�ƹĚɂ）

• ġƯģ¦�ƹĚȍªǹ�ƹĚʸT˚iġƯģ¦�ƹ

ĚȍÛǘCMOSĒCCD
• CMOSȍComplementary Metal Oxide Semicond

uctor  p͟ϐŲɓÜʞâš�Nʸ̝»

• CMOSģ¦�ƹĚʸνƁÛ”T_ģ¦�ƹĚȵƫM

ȍŤ˙ǻ�–ʮƅĿΙ�ΨÍT_åTʸΨÅNlǅ

ȖʸȉƋπΧhåTȉϒò͊ʚ¹ʸþ̜ˠÔ̴

• CMOSģ¦�ƹĚdͧ�˝ťhώϏΡhǪ̂�hϲ

ƽƑЙh���˭�ʋi³Ħɐʫ˂Ȝ`ǅʫΣĿl

Ț˩dͧʹ͹6!#Cģ¦�ƹĚ

6.	ġƯģ¦�ƹĚ

l ȱ͏ɪǭ¦ń IMX219 Raspberry Pi Camera 
V2 800r¦˾

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������
1080P Wireless WIFI IP 
Camera Sensor Outdoor

Charmed Labs Pixy2 
Smart Vision Sensor -

Object Tracking Camera

T}ZG�3 IMX219 
Raspberry Pi Camera V2 

800��r
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l ġƯģ¦�ƹĚʸƍʫccΝΥȼɭ

6.	ġƯģ¦�ƹĚ

• νάsνǭ¦ńʻɭΝɫϏl͐öŖȉʸsν�ƴl×ƯǥÎĒ˴ʨıŻsν

�ƹĚÇ˹

Rb
https://www.alphr.com/cars/1008529/smart-motorways-UK-what-where;http://www.trafficvision.com/
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l ġƯģ¦�ƹĚʸƍʫcć×ГВ

6.	ġƯģ¦�ƹĚ

• Ν΢ǭ¦ńȍŖʦ�ĿЄͱhͽÌ˹474CÔ̴ʸĳˏi Ħ�Ŀ474CÔ̴`lͬͭƢ¦Ļʨ˽̘ΣcĳˏlŠn

ГВ̥gȔcˁͪl̦ǭ¦ńñȍͬͭƢ¦Ļʨ˽̘ʸĳˏlĞɈΝ΢ǭ¦ńŠnȑ̴ГВƬvþŦ

�ƹĚÇ˹

Rb
https://auto.economictimes.indiatimes.com/news/auto-technology/cheaper-infrared-cameras-for-self-driving-cars-phones-in-the-
offing/68340483;https://image-sensors-world.blogspot.com/2017/10/waymo-self-driving-car-relies-on-5.html
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l ġƯģ¦�ƹĚʸƍʫccǼŎŒϣ

6.	ġƯģ¦�ƹĚ

• ĦǼŎŒϣЅĲlνάǭ¦ńĒͲ˳Ȝͬͭǋțþ�ŠȢͻxĎα͜x̻ͽÌlƨʺnɶƑŐ×ǋțʸõűĒ

αɉlνάx̻Ȣα͜Μ�ͳͼøƨΓȢΓþϾĒ˱�

�ƹĚÇ˹

Rb
https://securityelectronicsandnetworks.com/articles/2018/09/06/face-recognition-and-the-moral-responsibility-of-deep-
learning/;https://www.gemalto.com/govt/biometrics/facial-recognition;https://www.a1securitycameras.com/geovision-gv-vd8700-8mp-h.265-84-vd87000-
001u.html
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• )	Ŷ�ʮí276�*	,�F�A�-	-�F

• *	ϼƯʮɫ2�*S4P

• +	Ŷ�ɸƑ2%*(�A���/(B

• ,	ƹƍͮ2ťn)-B

• -	ȼɭ͍Ġ2*.S�A�,-(�.S

• .	ȼɭ˼Ƒ2(	+�.S���)�

• /	�ƹĚŬş2̅,-�?�*(�?�)	.�SS

l Βĺɣ�ƹĚɂ）

• Βĺɣ�ƹĚȍŤΒĺɣ�–Ξǟƽ³}̴Ϗ�–M

νƁȍʮ�–Nʸ�ƹĚ

• Βĺɣʸ�ǱȄƙcˁ̋�Ǳl�ρÍϱ˒ʞȉ�õ

ʪôţĒ̔ţlЇʢΓЙlôţΓƞl̔ţΓƜlË

ʫΒĺɣʸ�tƲ̴ÎοÅjΒĺɣ�ƹĚ

7.	Βĺɣ�ƹĚ

l US-100ΒĺɣɃīɭΗ�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

I2C URM09 Ultrasonic 
Sensor Distance 

Measurement Sensor 
Module 

US-100 ultrasonic sensor 
module temperature 

compensation

HCSR04 �/XV,
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l Βĺɣ�ƹĚʸƍʫcc£ΝϵΫ

7.	Βĺɣ�ƹĚ

• ΒĺɣõţĚvȂõţÅT˽É（̶̙¾l̕ɭϏπΧʮΙǨ�T_ˌ̶¾�ȕąʬ�–Ļʨ̠ͤŠǤǴʸ�–

�ǠȉϞŹα͜Ļʨĺ×Ͳ˳ÅΝZϱ˒ʞ°ϞʸΗ˙

�ƹĚÇ˹

Rb
https://mycarneedsthis.com/the-best-parking-sensor-systems-to-buy/;https://www.audi-mediacenter.com/en/technology-lexicon-7180/driver-assistance-
systems-7184



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 39

l Βĺɣ�ƹĚʸƍʫccParking Guidance

7.	Βĺɣ�ƹĚ

�ƹĚÇ˹

Rb
http://www.wanboiot.com/parking-guidance/parking-counting-system/empty-parking-spaces-guidance.html

Intelligent Parking Guidance System Empty Parking Spaces Guidance



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 40

l Βĺɣ�ƹĚʸƍʫccɛɗ˴ʨ

7.	Βĺɣ�ƹĚ

• ΒĺɣõţĚvȂõţÅT˽É（̶̙¾lþ�ɭÅȹ`ʸɗ�l{̦ŖȉŠɛɗɗ�α͜˴ʨ

�ƹĚÇ˹

Rb
http://www.wanboiot.com/parking-guidance/parking-counting-system/empty-parking-spaces-guidance.html;https://www.maxbotix.com/articles/water-
depth-sensing.htm
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l Βĺɣ�ƹĚʸƍʫccȑƻĮĩȹ EcoUltra

7.	Βĺɣ�ƹĚ

• Βĺɣþ�ʫnƐƘʞ˴ʨ`lþ�ŖȉȼɭƐƘʞʸɾɽʠƯl{̦Ȅ�ʥéŶxŠĮĩα͜Ŗȉɷʨ

�ƹĚÇ˹

Rb
https://www.hackster.io/musketeers/ecoultra-a-smart-garbage-container-def225;https://www.hackster.io/Technovation/smart-garbage-monitoring-system-
using-arduino-101-3b813c
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l Βĺɣ�ƹĚʸƍʫccɭξ�

7.	Βĺɣ�ƹĚ

• ΒĺɣƁʫnɭξȪlȮĻγͫΒξʸΝΥ

�ƹĚÇ˹

Rb

https://baike.baidu.com/item/%E8%B6%85%E5%A3%B0%E6%B3%A2%E6%B5%8B%E9%80%9F%E4%BB%AA/8864673?fr=aladdin;http://shop.99114.com/410
20580/pd75703768.html
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• )	Ŷ�ʮí2�-F

• *	Ŷ�ʮɫ2�+/S4%.(S4

• +	ϽǤͰǣɭ

• ,	v÷ɸƑhɺƑhʇŨhɑɫhŨİhª̋

Ƣĕ

• -	ΨÅÔʢťlŠx�ȥvƽëř

• .	ƹƍ͍Ġ2*%).S

• /	ǳǙŠϽʪ℃˹ʞ�ʸȼɭ

• 0	ƪɣʸȄĆƲƦņlξƑ˭nªξ

• 1	A65Ŭş2.)	*��.)	*SS

l ƪɣ�ƹĚɂ）

• ƪɣȍzñľ̋ZȆ̋ʮ°Ϟʸʮ˕Φţ

• ƪɣ�ƹĚʸȍËʫƪɣʟƲȢȼɭTrʞʨϏʸĚ

�ǀ̠ͤiʬõţł̋õÅƪɣlρÍͣȼɭʞ�ȉ

ͣċǴǀôţl�ƪɣÔʢõʪøÜlËʫǤ÷ł̋

lǤ÷κάͣɭʞ�ǀʬͣɭʞ�ôţĝȢʸƪɣl

ƇŤőΞǟcʮ�–

• ƪɣȋntʪlœĆƲņlśȋôţl̔ţ̴ÒŹi

�ΨĄ̈̄ťl÷ʍ϶hʇŨhƞª˭ƢĕƦť

8.	ƪɣ�ƹĚ

l HB100 10.525GHzƪɣ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������
whdts 5.8 GHz >X��

D\)V,
HFS-DC06 5.8GHz 

Microwave Radar Sensor 
Module

HB100 NvOzD\)
10.525GHz0A)
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l ƪɣ�ƹĚʸƍʫccȑ̴sν˽̘

8.	ƪɣ�ƹĚ

• ƁʫnɭξȪlȮĻγͫΒξʸΝΥ

�ƹĚÇ˹

Rb
https://global-sei.com/its/products/itcs.html;https://www.aboutcivil.org/ITS-physical-components-devices.html;	http://www.libelium.com/smart-parking-project-in-
montpellier-to-relieve-traffic-congestion-and-reduce-car-parking-search/;http://www.libelium.com/vehicle_traffic_monitoring_bluetooth_sensors_over_zigbee/#!prettyPhoto-
img[9052]/1/

ʂ
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ţЇͽÌ�ƹĚ ΝΙãĄ�ƹĚ
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l ƪɣ�ƹĚʸƍʫccƫ͛˴ʴʵǿīȼɭ

8.	ƪɣ�ƹĚ

• ίþ�ʫn×̶͛˴ǿīơƽʸʦĨȼɭlþ�ƫ̷ʵĒƫ̷ľ˛αTɉbƊ�ʫ

�ƹĚÇ˹

Rb
https://www.degruyter.com/view/j/cdbme.2016.2.issue-1/cdbme-2016-0061/cdbme-2016-0061.xml
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l ƪɣ�ƹĚʸƍʫccƪɣˈϫ˽̘

8.ƪɣ�ƹĚ

• �ʫƪɣ�–l�ȜĨĦvËłɑȡ�ulgþ��ǙĒķÕsνɫϏlĦ̴ͩƑƦ�ʸƷÀugvϷͧЋȜ

ΞĨ

�ƹĚÇ˹

Rb
https://baike.baidu.com/item/%E5%BE%AE%E6%B3%A2%E7%9D%80%E9%99%86%E7%B3%BB%E7%BB%9F/5306062
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• *	Ŭşn*	/.S�)	,SS
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ÅЙʮƅ

• .	ʈǹƑþΆM˼ΆN

• /	Ȗ˕ĨÈÑŪȖ�–ΨÅ

• 0	þʫnʮȜɭξ
�̠ȼɭ˭Ĩă

l ˕ǹ�ƹĚɂ）

• ˕ǹ�ƹĚȍËʫâš�hš�ʸ˕ʮǸƍÎƽl̴

ŀǍ˕Ĩ�–Ξǟcʮ�–ʸT˚�ƹĚ

• ˕ǹ�ƹĚʸdͧ�ʫȍȼɭ˕Ĩ�–

• ˕ǹ�ƹĚdͧȖ˕ǹʮϧh˕ǹȐ�˴hϹŧ�ƹ

ĚhƄ˶˴hŹ×øíĚ˭

9.	˕ǹ�ƹĚ

l Ϲŧ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

a3144 Hall IS0A)KY-003m@0A)V,�731440A)V,
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l ˕ǹ�ƹĚʸƍʫcc£Νȼɭ

9.	˕ǹ�ƹĚ

• ħ˕�ƹĚƁʫnȑ̴sν˽̘Ēȑƻ£Ν`lȄ�£ΝĨĒsνͱŞŖȉ˴ʨΝ�

�ƹĚÇ˹

Rb
https://detail.tmall.com/item.htm?spm=a230r.1.14.13.4494dae6tnoPe2&id=576514831034&ns=1&abbucket=2;http://www.libelium.com/smart_parking/
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l ˕ǹ�ƹĚʸƍʫccɜΝŶz

9.	˕ǹ�ƹĚ

• ˕ǹ�ƹĚĦɜΝ`dͧʫnΝξh ͮhͮƑhΗ˙hǤήh�̠˭ðǼȼɭ�òš͆hœ�˭ȄϿ

�ƹĚÇ˹

Rb
https://medium.com/@LeasePlan/give-drivers-more-control-over-their-own-data-in-smart-cars-7aada133b459;https://venturebeat.com/2018/03/21/c2a-gives-its-vehicle-
hacking-technology-away-to-help-protect-connected-cars/
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• )	ȼɭɑ�nɒɑ
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• -	ɃǕϏΨÅ(A-FʮílɯƑΓЙʮíΓЙ
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• /	Ψ­ʮín76-F

• 0	Ψ­ʮɫn)-(S4

• 1	4#ΨÅn(	)%(	+FM˂ŠɞȖɛȬNlЙɯ

Ƒʮí,FŷĀ

l ɑ��ƹĚɂ）

• ɑ��ƹĚȍT˚Ťȫ˚ɑ�ʸƽ�hɯƑ˭�ƴΞ

ÜƽŠƍʮ�–ʸΞǟĚ

• ɑ��ƹĚdͧʫȢȼɭþʗhȖɍɑ�

• ɑ��ƹĚdþÇcâš�ƙɑ��ƹĚlġ�ʮͯ

Ίƙɑ��ƹĚlǤͰʗʎƙĒЙÇŌȠȀɑ��ƹ

Ě

10.	ɑ��ƹĚ

l MQ-8ɒɑ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

dfrobot �!VC CO2W
20A)

MQ-2 Rauch Methan
Butan Gas Sensor Modul 

MQ-135 pW��0A)



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 51

l ɑ��ƹĚʸƍʫccʔɑɡʀȼɭ

10.	ɑ��ƹĚ

• ɑ��ƹĚþ�Ŗȉʻɭłʓɑ˭ɑ�ʸɯƑlƟɯƑΫÍͱƿ̋ȉl�́×ǒͱ

�ƹĚÇ˹

Rb
https://www.amazon.com/KerKoor-Detector-1-Natural-Detector-Electronic/dp/B07GVZSKV5;https://new.abb.com/products/measurement-products/analytical/laser-gas-
analyzers/abb-ability-mobile-gas-leak-detection-system
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l ɑ��ƹĚʸƍʫccˣɑΊϏȼɭ

10.	ɑ��ƹĚ

• ɑ��ƹĚĄȴ，ʫnǃ¹ĒǃľʸˣɑΊϏʻɭlƟˣɑΊϏΣŹȉlǨϊx�ÃŦǃľÅ͜

�ƹĚÇ˹

Rb
https://www.aeroqual.com/outdoor-air-quality/urban-air-monitoring;https://www.sciencedirect.com/science/article/pii/S0378778815304023
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l ɑ��ƹĚʸƍʫccŘ¹ˣɑÁÜĚ

10.	ɑ��ƹĚ

• ˣɑÁÜĚþ�ŖȉɷɦŘ¹ˣɑl{̦�Ř¹ˣɑΊϏΫÍËnx˹¤Ɠʸɗƅ

�ƹĚÇ˹

Rb
https://ifworlddesignguide.com/entry/234934-honeywell-indoor-air-quality-detector/;https://www.pollutec.com/en/Exhibitors/5329253/OBERA-INDUSTRIAL-AIR-
PURIFICATION/Products/1483363/Industrial-air-purifier
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l ɑ�ɫϏ�ƹĚɂ）

• ɑ�ɫϏ�ƹĚȍ̴Ȏ˖́˝ɫϏhˊȉɫϏhíÒ

ĒɸƑʸT˚�ƹĚ

• ɑ�ɫϏ�ƹĚǛΨÅ�–ʸơƙþÇcnɃǕƙn

�ƹĚΨÅcɃǕʮíϏoǼŎƙn�ƹĚΨÅcǼ

ŎϏ

• ɑ�ɫϏ�ƹĚĿǼȍϋϲɫ�ʸɸƑhíÒ˭�–

lºǟ˳ƽɫϏ

11.	ɑ�ɫϏ�ƹĚ

l AWM5000ɑɫ�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������
AIR [�0A) awm2000

q�
Air Flow Sensor, 
AWM3000 Series

[�0A)AWM5000q�



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 55

l ɑ�ɫϏ�ƹĚʸƍʫccȑƻ�͠

11.	ɑ�ɫϏ�ƹĚ

• Ħȑƻłʓɑ˴̟`l˴ʨxĎϷͧŖȉʻɭɑ�ʫϏl��Šłʓɑ�Ϸα͜×ƯΆǥiûľgþ�ȼɭł

ʓɑʫϏƗƁlƇά͜×ǒͱl�ǑxΜŒ®

�ƹĚÇ˹

Rb
https://financialtribune.com/articles/sci-tech/77616/smart-gas-meter-market-expanding-in-mashha;https://www.tokyo-
gas.co.jp/techno/english/menu5/18_index_detail.htmld;https://www.boostpower.co.uk/help/topics/smart-technology/smart-meters/how-do-i-take-a-reading-on-my-smart-
meter.html
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l ɑ�ɫϏ�ƹĚʸƍʫccˣɑÁÜĚ

11.	ɑ�ɫϏ�ƹĚ

• ĦÁÜĚ`Œͤɑ�ɫϏ�ƹĚþ�ȼɭάɿĚûT˪ʸɑɫξƑl�ƨάɿĚʬnċϩ̦dЎĒelìƟɑ

�ɫϏ�ƹĚʸɫϏ�nʬnɑɫͣϧǜ̦ͺœ�lþ�òȉõÅǒͱ�ƴlνˋŶ�xĎȔǟάɿĚlˑ�

ÁÜĚʸŶ�Ǹʢ

Rb
http://blog.sina.com.cn/s/blog_612a09f60102wsg7.html;http://www.tuxi.com.cn/55-11531-115311384.html

�ƹĚÇ˹



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 57

l ɑ�ɫϏ�ƹĚʸƍʫccˣɑϋȴǒͱ˽̘

11.	ɑ�ɫϏ�ƹĚ

• ˣɑϋȴǒͱ˽̘ȍT˚ȤȈȘʸʄʉǣɭ˽̘lνάd×ϋϲȴɑα͜ȼɭl{̦þ�ĦȤ�ʸˣɑЈ˻ɯ

Ƒuα͜ÝÇicjˑ�ͱǒĚʸʂªȼɭŘ`≤ĦɑɫlνƁþ�Є©Õ΢ˣɑɫϏ�ƹĚ�α͜ʻǥl�

τ¬ʬnșȼɭÍʸɑɫ̦õηʸëϯ

Rb
http://www.zariasolutions.com/air-sampling-fire-detection-system/;https://redgearmfg.com/air-sampling/air-sampling-applications/air-sampling-warehouse/

�ƹĚÇ˹
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• )	ǹƹʄʒª·

• *	ϋʫŜ͍ĠʮíɎΣ� RS+1+

• +	ǹƹƑþΆ͉

• ,	Ȗ�–ΨÅǚ˖ʆ

• -	Ї·͍Ġ2/.(TSA))((TS

• .	ǣɭͮƑ2(�b .(Ƒ

• /	Ŷ�ʮín+	+�F�A�-	+�F

• 0	Ŷ�ɸƑ % *-f A�0-�f

• 1	Ŭş n*1	*�SS�?�))	*�SS

l ʄʒ�ƹĚɂ）

• ʄʒ�ƹĚȍνƁȍʫ�ȼɭʄʒ`ʸ̀ľ̦̋Îο

ʸ̀ľ̋�ƹĚ

• ʄʒ�ƹĚʸȍʫȢȼɭʄʗǀʄʅʸ�ƹĚ

• ʄʒ�ƹĚdͧȼɭ̀ľ̋lĞcʗʎʸʄʒ`”Ȗ

̀ľ̋lϵʮhʮƛ˭ǶʮʦΈgȖ̀ľ̋l�Ȗr

gνά̃ľ̋�ƹĚȢǣɭʄʒ

12.	ʄʒ�ƹĚ

l ªǹʮϧ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

waveshare FLAME 0A
)V,D\)

Ultraviolet Ray UV 
Detection Sensor Module 

ebD\V,t0EH0
A)
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l ʄʒ�ƹĚʸƍʫccŘ¹ϣʄǒͱ

12.	ʄʒ�ƹĚ

• Ř¹ϣʄþ�ŖȉȼɭŘ¹ʍ϶lʄʒlɺƑĒɸƑʸøÜlŇ͋õʪʄʉ�òȉνˋɳϣĎxĎlϣɇʄʉ

αTɉ͕Ɣ

Rb
https://www.dhgate.com/product/433mhz-wireless-smoke-detector-independent/426537914.html

�ƹĚÇ˹
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l ʄʒ�ƹĚʸƍʫcc。ȧʄʉʻǥ

12.	ʄʒ�ƹĚ

• 。ȧʄʉʻǥ˽̘þ�Ŗȉȼɭ。ȧʍ϶lʄʒlɺƑĒɸƑʸøÜlŇ͋õʪʄʉ�òȉνˋɳϣĎhǺǪ

ϢhǑȧĎ˭ǺØxĎlϣɇʄʉαTɉ͕Ɣ

Rb
http://agencia.fapesp.br/iot-technology-for-remote-forest-monitoring/28197/;https://steemhunt.com/tag/technology/@alexbiojs/7neqzz-internet-of-trees-forest-fire-
alert-system-iot-powered

�ƹĚÇ˹
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• )h´Ȗ�–ΨÅǚ˖

• *hóΙ�–ΨÅMɃǕϏΨÅòDD ʮƅΨÅN

• +hDD ΨÅȖǸ�–c�ʮƅ

• ,hɃǕϏΨÅ(A-FʮílɯƑΓЙʮíΓЙ

• -hŠɴÜɑlłʓɑlıŻʔɑȖΣņʸʈǹ

Ƒ

• .h̓Ȩ÷ɸɺƑƢĕ

l ʍ϶�ƹĚɂ）

• ʍ϶�ƹĚȍdͧʫȢȼɭʄʉʸõʪlĦõʪʗʎ

Ðtʪʍ϶ȉl̴òȉõÅǒͱlτ¬ʄʉ͕ƔǈŁ

• ʍ϶�ƹĚʸνƁȖ˙ŌÜƹʍ�ƹĚĒªʮƹʍ�

ƹĚ^˚

• ʍ϶�ƹĚdͧʫnŚƒhÓ¯ɁǄhĘĨ˭Ĩǅʸ

ɳϣЄͱ

13.	ʍ϶�ƹĚ

l MQ-2ʍ϶ɑǹ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Wireless Smoke and Heat 
Detector 

TELESKY f�0A)

9wl)�:�

MQ-2f�WJ0A)V
,



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 62

l ʍ϶�ƹĚʸƍʫccʄʉǒͱ

13.	ʍ϶�ƹĚ

• ʍ϶�ƹĚȼɭÍʸʍ϶ΫÍTœʸɯƑȉlǄůʸϣʄɵɗ˽̘�́×Ċ×

Rb
https://www.consumerreports.org/cro/smoke-carbon-monoxide-detectors/buying-guide/index.htm;https://www.hortica.com/tag/smoke-detectors/

�ƹĚÇ˹
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l ʍ϶�ƹĚʸƍʫccċʍȼɭ

13.	ʍ϶�ƹĚ

• Ɵʍ϶�ƹĚȼɭÍʸʍ϶ΫÍTœʸɯƑȉlЙϕ×Ν�Ãξ

�ƹĚÇ˹



�ƹĚÇ˹

_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 64

• )	Źíh͠íǀ̗íl�íƍʫ

• *	ɭϏíÒɾϏˠ͍Ġn)(͌şɗȯÍ+(VX4�

• +	ΆʨąʸɃǕǀǼŎ�–ΨÅ

• ,	șȳÂɃǕ�–ΨÅMSF̆lþιN

• -	ǼŎíÒ�–ʸÇΩʢn),-4<�476MɃǼΞ

ǟN
�))-4<�746MǼɃΞǟN

• .	ʚtǼŎɃƙʸɸƑ�ƹĚ

• /	Ŷ�ɸƑ͍Ġn%,(p)*-B6�

• 0	΃Ź͍Ġn3C)	-�9C#�

• 1	Ϗˠťn)�VX4ȉlάí̴ÒþΫ.(?�

l íÒ�ƹĚɂ）

• íÒ�ƹĚȍ̴ƹ÷íÒ�–lƇ̴ǛʕTœʸͫƧ

ŤíÒ�–ΞǟƽþʫʸΨÅʸʮ�–ʸĚ�ǀ̠ͤ

• dͧʫnÒhƍÒhƍøÒhíÒh�˟hξƑhÕ

ξƑhɫϏhǝ×˭ɭϏ

• þÎ�ÅŇЙƑͲhłɑЄǒͲh̲íͲhɴíɑí

Ͳ˭ɭϏ�Ě

14.	íÒ�ƹĚ

l íÒ�ƹĚNPA-100M-10WD

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Wireless Smoke and Heat 
Detector 

TELESKY f�0A)

9wl)�:�

MQ-2f�WJ0A)V
,
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l íÒ�ƹĚʸƍʫcc̓ȥ¤Ɠʻɭ

14.	íÒ�ƹĚ

• íÒ�ƹĚþ�ƍʫnƕˮʞlȸȺlςΙ˭ĳˏͺȅʸΊϏȼɭ

�ƹĚÇ˹

Rb
https://www.hbm.com/cn/5530/structural-health-monitoring/;http://www.haopute.com/p-5821.html
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l íÒ�ƹĚʸƍʫccÞʳͺļ

14.	íÒ�ƹĚ

• ϰˈÞʳͺļŻĨʸõűlŠíÒ�ƹĚĦÞʳ͜z`�ʫǨÅjȔЙʸͧɘlŇ˼ƑhþϾƲhˡœƲh�

˝˭ψϷͧÕ�ǵαi íÒ�ƹĚĦƪÊš˴ɳ͙țĒ�ɸ�ƹĚɭϏ`ȖˈΣņʸƍʫ

�ƹĚÇ˹

Rb
https://securelist.com/the-mistakes-of-smart-medicine/77855/;https://www.sensirion.com/en/markets/sensor-solutions-for-medical-applications/



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 67

l íÒ�ƹĚʸƍʫccŁɑíÒɭϏ

14.	íÒ�ƹĚ

• ʬn÷ÍǋțĒ³őȄϿïĞʸϭÎl:ACͲ˳ɰǔЙƑT͇΃Źψ�Ȗß˸ŷĀl̦ŇȨĦȱȧύǀ̥ȍĦƶ

ŵuϿȉlȖȉ�ʩ͂ǤǴvÍ:ACéȌ�–i̦ɑíʸȄƙþιǗʸ͍Ġ�ƈrl̦xþ�ǍƽȚþ�ǥÎĦ

ɎΣ�ʸɗƅ

�ƹĚÇ˹

Rb
https://apkpure.com/altimeter-2019-atmospheric-pressure-barometer/com.RA.altimeter.barometer.altitude.pressure;https://www.amazon.ca/Atmotube-Plus-
Formaldehyde-Temperature-Barometric/dp/B07NPP39J5
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• )	ʮí2�+F�A�.F

• *	ʮɫ2�3)(S4

• +	�˝2)-	*,SS�)-	*,SS�*SS

• ,	ɭϏ̚ƑnÕξƑn+̚lͮξƑn+̚

• -	Ϗˠ2ÕξƑ2C).O�ͮξƑ2C*(((B
Xi

• .	ÇΩʢ2 ÕξƑ2�.	)M%-OlͮξƑ2/	.M%+B


Xi

• /	ˡœƲ2 ÕξƑ2�(	(()O�ͮξƑ(	(*B
Xi

• 0	ŉƯɭϏˡœƑ2�(	()B

l ÕξƑĒ ͮ�ƹĚɂ）

• ÕξƑ�ƹĚȍT˚̴ŀɭϏÕξƑʸ�ƹĚ

• ÕξƑ�ƹĚʸ�ʫŪȍŠdÒeα͜ȼɭldÒe

ÛǘϼƯȉʸħʧƚÒĒ×Ưȉʸϸ×Mǝ×h¾Æ

NÒò—˚έ×tʪʸÒ

• ÕξƑ�ƹĚɭϏïʨlνƁȍǍͣɭŠΈʸÕξƑ

ΞǟcøÜʸʮśϏȢŖʦʸ

•  ͮ�ƹĚŖϪtȍÕξƑ�ƹĚʸ´�ƍʫlőȍ

νάɭϏħʧƚÒĦɭϏȄĆtÒʸÇϏ̦ɭϏͮξ

Ƒʸ

15.ÕξƑĒ ͮ�ƹĚ

l MPU6050ÕξƑʮŌϨ͚�ͮƑ�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

hiletgo mpu6500 6 DOF 
6-axis gyroscope 

acceleration 0A)V,

OEM Accelerator Pedal 
Sensor TPS 18919-5Y700 
For Nissan Xtrail Infiniti 

QR20/25

MPU6050V,"�;l4
�~��;0A)



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 69

l ÕξƑĒ ͮ�ƹĚʸƍʫccȑƻÞʳhþˤǂÞʳͺļ

15.ÕξƑĒ ͮ�ƹĚ

• ϰˈþˤǂȑ̴ͺļʸõűlʟÌȍÞʳþˤǂȑ̴ͺļldͧ�ϾʸȍƪįÜʸ—˚!8!CϨ͚�hÕξƑ�

ƹĚ˭ʸέʫlʫȢȼɭÍˤǂ̥ʸΜ�—Ё�ƴi�Ňl !8!C�ƹĚĦȆÊ̲ƫȼɭ`ʸƍʫ

�ƹĚÇ˹

Rb
http://www.chuandong.com/news/news.aspx?id=202523;http://www.d1net.com/iot/solution/238199.html
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l ÕξƑĒ ͮ�ƹĚʸƍʫccΝΜŒ®hǥÎòš͆˽̘

15.ÕξƑĒ ͮ�ƹĚ

• ɜΝʮŌtzͣͳcȍ!8!C�ƹĚʸ˫TɣƍʫЙʁʸǦ×̥l!8!C�ƹĚĦɜΝtƍʫʸƭξõűdͧȍ÷

ʺn—ĢǷƏ®ϿǦÅɜΝŒ®ͫœMɎŇͧɘǅȖɜΝϋʫDA!C˽̘NĒɜΝȑƻÜʸõűΔÙ

�ƹĚÇ˹

Rb
https://www.eefocus.com/sensor/354448;http://www.shujubang.com/IndustryNews/Info.aspx?Id=5969
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l ÕξƑĒ ͮ�ƹĚʸƍʫccɳΌtĔ`ʸÊȃ

15.ÕξƑĒ ͮ�ƹĚ

• +ΠÕξƑ�ƹĚίþʫnʮŌͲɉĚlÕξƑ�ƹĚþ�ȼɭǝ×ʸάϴʋl{̦Ͳ˳ÅxǅΐʸɉǀΖɉǅ

ΐʸɉǼl{̦Ͳ˳Åxǅ˟×ʸ�˟iƇxËʫTœʸ¯ƙþ�Ͳ˳ÅèΙύʸɳ̨

�ƹĚÇ˹

Rb
http://www.t-biao.com/bpotofifzzs/istihshseszt/;https://www.aliexpress.com/item/32891014764.html
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• )	ʮí2)*F

• *	ʮɫ2*(S4

• +	̧÷ɸƑ2)((f

• ,	ȚƖ±，ʫnͰõťʮɫʮΙv，ʫnƟʮɼ

Ɩ±i

• -	��ʫϐŲȠΊÎο

• .	ˁƥ2-SSlƳϚƑ2*,SS�

l ǝ×hώÒ�ƹĚɂ）

• ǝ×�ƹĚƇvȍˁǤŤïňͧɭʸȜȻϏΞøcʮ

Ϗl̦ȍŤïňͧɭʸȜȻϏ¢cǝ×�ƹĚʸΨ­

ϏlʓąʬȜȻǤǴ；ÇÕ�ǤǴlơƽûT_，ă

nøǟʸȜȻϏlȕąʬȜʮøǟ；ÇºŤøǟcʮ

Ϗ

• ǝ×�ƹĚʸȖíʮƙhÕξƑ�ƹƙ˭˹į

• ώÒ�ƹĚɭϏħʧώÒŠ�ƹĚďĠ̠ͤʸÕξƑ

Ƣĕ

16.ǝ×hώÒ�ƹĚ

l SW-520Dǝ×�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

LM YN adxl345K53 -
AXIS acceleration �!=

0A)V,

CTC TA172-1A Vibration 
Transducer 

SW-520Dci<��0A
)
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l ǝ×hώÒ�ƹĚʸƍʫccǆȜ

16.ǝ×hώÒ�ƹĚ

• M)NŰƃɄ˧ŰÈǟnωļώÒƹƍĚąlüϷͧΞ×ǆȜȢŖʦÈǟǆȜʸŰƃM*NɹƼƍʫnʟÌŠn

Tr×�ĒΎΝ˹ɹƼlþ�ËʫώÒȢˑœǆȜʸŷĀȄĆM+N�ƴǤǴnµįŇdǮTǮeǆȜŪþ�ˁ

ǤȮ˄ɳƴlȖ˱Ü�ƴǤ÷Ȅƙʸʫμ

�ƹĚÇ˹

Rb
https://www.dhgate.com/product/foldable-rc-drone-xt-1-quadcopter-wifi-fpv/415348476.html



_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 74

l ǝ×hώÒ�ƹĚʸƍʫccħϸʻɭ

16.ǝ×hώÒ�ƹĚ

• ǝ×�ƹĚþνάƹ÷ħ͠ǝ×lЄɭƇòȉǨϊϣʉlʫnħϸʻɭ

�ƹĚÇ˹

Rb
https://www.slideshare.net/Colibrys/safran-colibrys-seismic-and-vibration-mems-sensors;http://www.mmic.net.cn/pro/56946/478_606625_453097.html
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l ǝ×hώÒ�ƹĚʸƍʫcc�ʪŐȜĚx

16.ǝ×hώÒ�ƹĚ

• ώÒ�ƹĚþ�ƀØ�ʪŐȜĚxjͯőʦĦΜĻʸʥĶlŇȍĦʙųlίȍĦΐuĬlȍ“ǯ�

�ƹĚÇ˹

Rb
https://can-newsletter.org/engineering/applications/170428_bionic-robot-arm-with-can_bioniccobot_festo;http://blog.sina.com.cn/s/blog_a3d456580102vjf1.html
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• )	Ŷ�ʮí2�-F

• *	�A65Ŭşn,(SS�+(SS

• +	�Ëʫ̃ľªŐïʨȼɭ

• ,	þǥ˼ƑĦ(	-SS°¹

• -	�þ�t̠hu̠hȁĆŒͤi

• .	 �˝ťŸlϣɗ

l ɴ�ɴ��ƹĚɂ）

• ɴ�ɴ��ƹĚȍʫȢȼɭɴ�MŇɗhɟNɴ�ʸ

Й�ǀɴ�ʸȖhȆl{̦ŖʦŠɴ�ʸǥÎ

• ɴ�ɴ��ƹĚʸdͧƍʫnɗĵɗɚh¥ɴ̞hɟ

˵˭ʸɴ�ȼɭZǥÎ

• ɴ�ɴ��ƹĚdÇc^˹lǤͰƙĒϽǤͰƙlÇ

cΒĺɣɴ�øηĚlϵΫɴ�øηĚ˭

17.ɴ�ɴ��ƹĚ

l ɴ�ɴ��ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Taidacent NE�^2u 
0A)

Liquid Float Switch Water 
Level Sensor 

t0^�0A) ^�^�
U\V,
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l ɴ�ɴ��ƹĚʸƍʫccȑ̴ɗÖ

17.ɴ�ɴ��ƹĚ

• ĳnʞ̪̟ʸȑƻɗÖ˽̘lþ�ŖȉʻɭıŻɗ�øÜlǢȮɡϺÝĲlŤǼǠt�͂o˪lνάþͬÜȄ

ƙŤɗ�ǼǠČʦ̕ıŻ˴ʨ̥

�ƹĚÇ˹

Rb
https://www.amarinfotech.com/iot-smart-water-management.html;https://sensus.com/zh-hans/internet-of-things/smart-water/
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l ɴ�ɴ��ƹĚʸƍʫccɨɗȼɭ˽̘

17.ɴ�ɴ��ƹĚ

• ɨɗʻɭ˽̘þ�ƭξhÂˑħǴϲh≤¥lĻʨɗƷhϳƷlºνά˼ÂʸǼŐɃįĒþͬÜÇȦŤɗƷ̓

ȨČ／̕˴ʨxĎl�Ȅ�¿˰Ēǒͱ

�ƹĚÇ˹

Rb
 https://www.fondriest.com/environmental-measurements/environmental-monitoring-applications/flood-warning-systems
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l ɴ�ɴ��ƹĚʸƍʫccŶzɴ�ȼɭ˽̘

17.ɴ�ɴ��ƹĚ

• Ŷz�ƹĚ΄ö˂±ǼǠlŇɫξhɴ�hɸƑhíÒ˭ʓąºŤΰrǼǠt�Íoƅÿtl��ŶˠŽ̴ŀ

Ŗȉ΄öĒÇȦǼǠ

�ƹĚÇ˹

Rbhttps://item.taobao.com/item.htm?spm=a230r.1.14.41.6a624d93n5c6Qw&id=575471261740&ns=1&abbucket=2#detail;https://dzone.com/articles/iot-in-oil-and-gas-8-
easy-steps-to-monitor-the-ope



�ƹĚÇ˹
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• )	ʮΙȣˁƥn).SS

• *	�ʮΙȣîƑn)	*SS

• +	� 87Ŵ�ɣϚn-)-SS

• ,	��ʮʮí2+	+Fǀ->Īþ

• -	�ΨÅ�–˹įnɃǕ�–

• .	�ΨÅ�–Łť n(A+	+>ǀ(A-F

• /	�ʮɫŁťn(A,S4

l ʪʞ�ƹĚɂ）

• ʪʞ�ƹĚÛʬʪʞ÷�Ē�ƹĚ̍ƽ

• ʪʞ÷�ȍʫnͽÌʿȰÇȦʞʸʪʞÇŌl̦�ƹ

ĚŤ΁ͽÌάˠΞÜcT_þƑϏʸ�–

• ʪʞ÷�ȍʫnͽÌʿȰÇȦʞʸʪʞÇŌl̦�ƹ

ĚŤ΁ͽÌάˠΞÜcT_þƑϏʸ�–

18.ʪʞ�ƹĚ

l PulseSensor̶ǫƫʢ�ƹĚ

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Muse xL
|A:39pulsesensor{F?h0A
)

Blood Glucose Monitor 
Test Sugar Meter Diabetic 

Glucometer
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l ʪʞ�ƹĚʸƍʫccʪ℃�Ƥȼɭ˽̘

18.ʪʞ�ƹĚ

• Ŗȉʻɭx�͛ílƫΚl̸ʮɣl̬̫ʮ˭ǚȰlŤǼǠt�ÍʻɭƅÿlȄ�ÞÇȦĒʻɭʵxʪ℃�Ƥ

�ƹĚÇ˹

Rb
http://www.my-signals.com/;https://www.researchgate.net/figure/Three-types-of-wearable-sensor-nodes-powered-by-thermoelectric-energy-harvesters-
The_fig1_279634036
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l ʪʞ�ƹĚʸƍʫcc̎͑ȼɭ

18.ʪʞ�ƹĚ

• Ŗȉʻɭx�lɑ�ǀɴ�`ʸ̎͑”Ϗl�ϱx�ʸŒ®

�ƹĚÇ˹

Rb
https://www.nature.com/articles/srep23935;https://www.i-sense.org.uk/research/flagship-3-sensing-systems-detect-and-identify-bacteria
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l ʪʞ�ƹĚʸƍʫccþˤǂƙͺļ

18.ʪʞ�ƹĚ

• Ѓŗþ�νάþˤǂͺļŖȉʻɭ́źʸəɴlƫΚlĐċʠÀlƟʻɭ̤Ɔxǯ�ʠÀȉl˽̘þ�́×õ

ηͱǒ̕wx

�ƹĚÇ˹

Rb
https://www.nature.com/articles/s41928-018-0043-y;https://www.usa.philips.com/healthcare/clinical-solutions/early-warning-scoring/wireless-biosensor



�ƹĚÇ˹
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• )	�ȼɭɯƑ͍Ġ2�A�(A),

• *	�ΨÅȄƙnɃǕʮí�–ΨÅ

• +	�ΨÅȄƙn~ùΨÅ

• ,	�ȼɭɸƑn%--fA)*(�f

• -	�ĕƍȉϞng+C

• .	�ˡœȉϞn g+(C

• /	�Ôʢn3(	*G

• 0	�Ŷ�ɸƑn(A/-f

l ÜŐ�ƹĚɂ）

• ÜŐ�ƹĚÛνƁʫnȼɭʟœÜŐĽăʞǀ̥§˾

ʸ≤ĦƲò³ɯƑ

• ÜŐ�ƹĚÛǛΞÜȄɢþ�ÇcɭϏʮǀʮÜŐƲ

ΊʸÜŐ�ƹĚlɭϏʞʨƲΊøÜʸĒ�ϾċǴǀ

όǶªǀ³}ʮ˕ΦţɣϚʸÜŐ�ƹĚs˚

• ÜŐ�ƹĚdͧʫnŶzʪtlʮŌОlÞʳЅĲĒ

¼lŖЕЅĲ˭

19.ÜŐ�ƹĚ

l E-201-C PH�ȼɭ�ƹĚɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

y+]Y pinpoint PH 
Probe

Liquid PH Value Detection 
Sensor Module Monitoring 

Control

E-201-C PH�U\0A)
V,
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l ÜŐ�ƹĚʸƍʫccɗΊʻɭ

19.ÜŐ�ƹĚ

• þ�νάɗΊʻɭ˽̘ŖȉjͯɗΊʸA��lɮɬƑl”ɖƑ˭ǚȰlcıŻɗΊʻɭǨ�ƀØ

�ƹĚÇ˹

Rb
https://smart.electronicsforu.com/defeating-pollution-with-the-iot-solutions-in-india/;https://www.nature.com/articles/s41565-018-0209-9
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l ÜŐ�ƹĚʸƍʫccPH�ʻɭ

19.ÜŐ�ƹĚ

• ÜŐ�ƹĚþ�ʫnA��ʸʻɭlvyþ�ʫnŁŬƑʸƐɗĻʨʥ͉lgþʫnťŬƑʸŚƒÞʳʻɭͺļ

�ƹĚÇ˹

Rb
https://www.yokogawa.com/us/library/resources/application-notes/wireless-monitoring-of-waste-water-phorp-across-a-large-scale-plant/;https://www.mdpi.com/1424-
8220/17/6/1245
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l ÜŐ�ƹĚʸƍʫccʮŌО

19.ÜŐ�ƹĚ

• ʮŌОȍνάɃǕx˹ʸęͭ˽̘�ͺͲˎÎʸT˚ȑ̴ʮŌ�Ě�ʫȢȼɭɑ�Ē͓ɜʸťŸhƭǡhЙǸʸ

ȼɭ˽̘

�ƹĚÇ˹

Rb
 https://www.intechopen.com/books/brewing-technology/electronic-noses-applications-in-beer-technology;https://nanoscent.wordpress.com/2012/04/11/electronic-
nose



�ƹĚÇ˹
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• )	�Ŷ�ʮín-F�76

• *	�ȕťŶ�ʮín,	-F�76

• +	�Ŷ�ʮɫn*.(=4

• ,	�Їʢ͍Ġn)((%)((((�@

• -	�ʈǹƑn%-(L5

• .	�ͫȷŬş2�++	(SS�),	(SS�)	.SS

• /	�¸śǤùn*	-,ϞΗʸsϑǤùĒ:WU>MʸĜ

ϑǤù

l ĺŐ�ƹĚɂ）

• ɭϏþĉĺ͍ĠʸĺŐ�ƹĚ˞c�ĺĚ

• ɭϏˣɑǀġ�`ʸĺɣȉlĺŐ�ƹĚ˞c�ĺĚ

l̦ɭϏɴ�`ʸĺɣȉ˞cɗĉĚ

• �ĺĚʸȚΊtȍT˚ĦŜЇ·͍Ġ¹ŤΒĺɣΞǟ

cíÒʸΞǟĚl�ȍЇ·͍ĠvÛǘÄΏ¶�uʸ

Β�Ї

• �ĺĚ´ȖZíÒ�ƹĚ˂ĄʸĳȚ̓ȥnʬέ×̽

ʚòŤέ×̽ʚơøΞǟƽʮ�–ʸ�˟�ƹĚ̍ƽ

20.ĺŐ�ƹĚ

l ēńМ«～ěЀÇΉɭϏɃī

Rb
&2� �PM0A)�kB9 �$���,+l!:gn������

Gravity: Analog Sound 
Sensor

Voice Delay Driver 
Module Intelligent Control 

Sound Sensor 

(3���*���\�
V, 3p/4pE'
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l ĺŐĚʸƍʫccıŻěĺħģ

20.ĺŐ�ƹĚ

• ŖȉʻɭıŻěĺǼǠlŤǼǠt�ÍoƅÿtlƇĦħģtα͜þͬÜlȄ�nıŻ˴ʨ̥α͜˴ʨ

�ƹĚÇ˹

Rb
 http://www.tunedcity.net/?page_id=967
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l ĺŐĚʸƍʫccĺǥƖ±

20.ĺŐ�ƹĚ

• ĺЀ�ƹĚĄȴþ�ʫnǼŎŒϣ`lþ�νάĺЀǥÎϛ˥ʸƖϜĒŚʫʮĚʸƖ±

�ƹĚÇ˹

Rb
 https://www.slideshare.net/HackerEarth/smart-switchboard-an-home-automation-system;https://www.eworldtrade.com/pd/chichengnetwork/smart-wifi-
dimming-touch/374770



2
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Wearable Devices
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1.	ʪɩ

þˤǂƙͺļʸƍʫ
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ȑ̴ȗͤ ȑ̴ǆ͠

ȑ̴ǆʥ ȑ̴ń˲
Rb
http://www.elecfans.com/wearable/801120.html

• ȑ̴͞ȗn΂ЀĖϊ͞ȗʸƖ±Ȝh΂Ѐp×ǥ

ɸhǱǶЀ±hǱǶłɑh̢Ϳ˭Ô̴l͵�ì

�̺˙ǆȜgþŖʦŠȗͤʸǥÎ

• ȑ̴ǆ͠nǤǴ—˚ȃϟhłɑ˭�ƴlǀȮ˄

ĒĝĽ�ƴl�òǳǙ¯sħϕǳ~hϗ͜èǳ

~lίȖǳ~ŕ˙̋ǳ~

• ȑ̴ǆʥn´ļέ×Ͳɉhʗ̵Ȏ˖hέ×ƫʢ

ʻǥhˉˆʻǥhˌ�òƪ�¹śȮ˄˭Ô̴

• ȑ̴ń˲nνά͔ʜȆ̋（ǤǆȜhʮ̸hʮͬ

˭̐˪ͺļlωă˂ƍʸƍʫΟ�Ū̴ŖʦƸƮ

Òp×ǲǥ

l þˤǂͺļnˁǤˤĦΜtlǀȍǽăÍʫǃʸ͞ȗǀω�ʸT˚�ǬƙͺļiþˤǂͺļvyyȍT˚ː�

ͺļlȔȍνάΟ�ǳǙ�òǼǠspho˪spȢŖʦƞŁʸÔ̴lþˤǂͺļŤ�Šƾ�ʸʪɩhƹˋſ

ȢƦŁʸΞø



1.	ʪɩ

þˤǂƙͺļʸƍʫ
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• ˤǂƙ˂ȜnƀØˀx�ƹˋľ；\ʱʸͺļl

ſtőʓąº̒άTɋȉϞʸͶ̌lˀx�ʩ͂

ί̴ŀά͜ʬ͜ΐ

• ˤǂƙˣɑÁÜĚnþÁÜˣɑl¬ċ­϶ϻ˭

ȖřʞΊ

• ˤǂƙɗȨϋǰ̠ͤnɎ�ƣϋǰĚ´þŖʦЙ

ȩɗȨϋǰ� Ϭ�jɗȨǞ�ʢ� þϋǰĿ˚ɗ

Ȩ

• ˤǂƙíÒ˴ʨĒɩ×ζΛĚnνάɩ×hɉЖ

ĒèΙύ˭Θϰέ×ļɧlȆ̋¨ʮ

ˤǂƙ˂Ȝ ˤǂƙˣɑÁÜĚ

ˤǂƙɗȨϋǰ̠ͤ

Rb

http://www.sohu.com/a/118374894_411751;https://baike.baidu.com/item/%E5%
8F%AF%E7%A9%BF%E6%88%B4%E5%BC%8F%E7%9B%B8%E6%9C%BA
/17044235?fr=aladdin;http://kns.cnki.net//KXReader/Detail?TIMESTAMP=63708
5022051086250&DBCODE=CJFQ&TABLEName=CJFDLAST2019&FileName=

JXYJ201806016&RESULT=1&SIGN=pibnO30aP49iojnlA8BmxjiwrwU%3d

ˤǂƙζΛͺļ



1.	ʪɩ

þˤǂƙͺļʸƍʫ
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Rb

https://www.amazon.cn/s?k=%E7%A9%BF%E6%88%B4%E5%BC%
8F&__mk_zh_CN=%E4%BA%9A%E9%A9%AC%E9%80%8A%E7%
BD%91%E7%AB%99&ref=nb_sb_noss_1;https://item.jd.com/1249623
1656.html

• ˤǂƙˉ͡nþ�νάĦ͢ō`ǇƖƝÅƙ̠ͤ

lŤͦͥøcˉ͡lɸȒͅ，

• ˤǂƙȑ̴ǚʥnƿǚɃǕIDĒICèÔ̴l¹̠

NFC͊ʚþŤŚʫϛϘlťÝϛ˘ĒÞʳè˭Ŀ

˚ǼǠƠ­

• ˤǂƙʮŌ̿；ɤţɃįnɃǕ�˅ƽx̿；̓

ȥlþˤĦŐĎΜtlʫnɤţ̌×

• ˤǂƙĐýĚnȆ̋σǥβΗ˙ɘØϛϖlǛu

ȜĚǛϓl�˦ìõÅŁЀϏlƀØʵxĐýw

x

ˤǂƙˉ͡ ȑ̴ǚʥ

ˤǂƙɃį ˤǂƙĐýĚ



2.	Þʳ

þˤǂƙͺļʸƍʫ
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• ȑ̴̊Μngͣ˞cʪʞê˩lÛ”ȭƲʮΙl

̴�Ȇ̋ʸȄƙ�ʮl´ȖΕŀʸƝƲl̴Θϰ

ʹ̮TΑǓ�øơl̴ͯ¿ʿÐbƊtϿbʸ͸

ĿϝЉ

• ʹ̮�ƹĚn̴νάȼɭəɴhėɴĒˇɥʸȄ

ƙlǨ�Ȗ��ʸ¤ΜĒÞʳ�ƴ

• ̇˸͎ʞ΋̉nÛ”ǼǠ≤¥h;ȂŶ´�ò͎

ʞĦ¹ʸl´ȖȭƲĒƔűƲl̴ŀȼɭÅžϐ

。ɏʵʡʟʸǎ×ɃƙlƇŤǴϲÍʸǼǠ≤¥

ΑȢļʫ

• ɤţƙŁ̸ʻɭ˽̘nþ�νάɤţĚˁǤɤţ

Í̸̍̏`lɤţąl̇˸ʮŌ̟�́͜ǇƖl

þ�ȼɭŁ̸ɩ×lÏʂ̍̏lʩ͂Z˗̒§˂

p�ʫ

ȑ̴̊Μ ʹ̮�ƹĚ

̇˸͎ʞ΋̉ ɤţƙŁ̸ʻɭ˽̘

Rb
https://wearable.ofweek.com/



3.	ÞʳƓĽ

þˤǂƙͺļʸƍʫ
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• ˤǂƙɉ͜ΤØ¸ƓĽͶ̌ȜȻ̼nŠ¡ʷƵ̥

�ò≤Ħṷ͜×ϱ˒ʸx̡Ǩ�T˚̴ŀΤØ

͜ΐĒα͜ƓĽͶ̌ʸȏ，ƲƞhƲ�ɎЙʸɉ

͜ΤØĚȻ

• ˤǂƙȑ̴ΕƎíÒͺļnþˤǂƙȑ̴ΕƎí

ÒͬͭôБǋțþˎˢ̸ä`Ƶ̥ƅ͝Ô̴ʸƢ

ĕ� ƇǣʹɈǋțĦbƊƅ͝Ô̴Ͷ̌`ʸƍʫ

ȄƙĒ��

• ˤǂƙǚʭøơƹˋ�ƹĚnËʫ΁�ƹĚþ�

ɭϏǩÒʸƞƜ� ƇȶǠ4<Ǩ�¤ƓÇȦ

• υȏϞɆƙǏ͛ȲíÒɠʳ�n�α͛ɴƩʥЄ

ϣƱƺƲɗ̰Ēɶϼ̶͛Ȳʶ

ɉ͜ΤØ¸Ɠ

ĽͶ̌ȜȻ̼

ȑ̴ΕƎíÒͺļ

ǚʭøơƹˋ�ƹĚ

Rb

https://kns.cnki.net/kns/brief/default_result.aspx;https://detail.tmall.com/item.htm?spm
=a220m.1000858.1000725.101.168b7bb03ELi9I&id=602223412014&skuId=422096464549

6&user_id=2903511021&cat_id=2&is_b=1&rn=697204e65ed0ae78bf27839e294535fa

Þʳͺļ



4.	Ŋ±

þˤǂƙͺļʸƍʫ

_%16Qoj����M.8o6	�� d�ylong@tsinghua.edu.cn 97

Rb
https://wearable.ofweek.com/

• ̱Ûʮ̸n˟×PClĄȉǖȖ͈ņǻʏ˽̘lȄ

�vĄʥĶ�ʫldͧȍcFBʤȘ́Âļ

• VRɹƼͺļnɝɱƙɹƼ�νάȆ̋（ǤʸȄƙ

ĦťˣϞŖʦʰƭʸɹƼ�Е

• þˤǂƙǊĺĚnþ�͐ƨ�̘̩ȜǀЀ˵ψv

´ļʸˣϞbĨƹlŤ÷ÒʋƅĪÇżṉ；h

̯；�òϘЗϞ

• ľЗИͺļnT˚ȔņʸȆxȜǲǥ˽̘lǐƘ

ǲ̈Ȟl�Ɩó̀ɃǕКʸ×�lȔˁͪħǥÎ

ġœ̣ȆxȜ

̱Ûʮ̸ FBɹƼͺļ

ǊĺĚ ľЗИͺļ



5.	Ŷzm¼ʫ

þˤǂƙͺļʸƍʫ
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Rb
https://wearable.ofweek.com/

• ˤǂľЗИnǨЙŶxŶ�ǸʢƇϬ�÷�þ̴

Ʋlʦ�ȆȿľЗИlȇĦ�Ǒ̾ʽḻƫľЗ

ИlþɳϮ�ʫ̥І；Ē̱；ʸíÒ

• ̸ɣƹƍńʼnνά̸ɣǥÎȆxȜЋ͜lńʼ

�Ēʫǃʸư̚Їʢα͜ãΆωŠlʓą͵ʫǃ

νά́źʸ̸ɣøÜcǥÎȆxȜΑЋ

• ʮ̄̚�ȒnT˚ŀνʮàɸĒċəʸЙ˛ǋ̄

̚ȠȀl͵Ĺ²þ�ĦȤŝɑ�ȡ�u�Ǚ�ǁ

̴ÒlʿÐyϑŠ¼ʫЅĲ

• HoloLensͺļnʫȢķƞFBh4BǁkɹƼlþʫ

ĦͤʭΝtlÛǘjńʼlĹ²vʫ˙Ɩĭ«Ū

þ�˄ÍďΪʥĶ

ˤǂľЗИ ̸ɣƹƍńʼ

ʮ̄̚ �URU MTX



6.Ęʫ

þˤǂƙͺļʸƍʫ
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Rb

https://www.amazon.cn/s?k=%E7%A9%BF%E6%88%B4%E5%BC%8F&__mk
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• ˤǂƙLEDȎ˖Ű̱Ûnþ�˟×ʸƈčʛl

˟×�ŋiÛ

• ˤǂƙȡˍǉǧͺļncЙƞƑǉǧĒͯǶó

ǆͺͲl�ǂͅ，lǉǧƭξ

ȎŰ̱Û̱Û ǉˍͺļ
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m=Mb*9n�2%%2'9C6�� 9$^_-J,AEWf
Lifelogging7Applying	Narrative	Clip	for	Urban	Studies
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l ƢȆyʯȄ”Ĺ�ňʸˍjŮťȁdq�ňdˆţǹǟƞōȦʸˍĝɊȎǴ}xȄǹñ�ň

• 
�.+�(	

�j^ÿ-�
.�ĵȄʉʯ�Ȥǖ�| 
%)��čʶ· 
�%
�1�
��
�(		�jŨ˖ɛÑȄ�Ȥǖ�| -%
��

rÇ· 
)%.�

• f^ÿ )�
-�ĵ�Ȥť¶dĿ˗¶òʐ˖¶ɛÑÔǫǄ­g

• 
�-+�(	

jɉɌȄ^ÿűĿǽťòűĿęťȄxƘ°¶|-	pč»ɐ
)(	pj|
-	pč»ɐ
,
	p

• fTrends in adult bodymass index in 200 countries from 1975 to 2014g
• (		.ĿjŮťȁ—^ÿȄŨȁǲʘ·(	�jŮťȁȄǓsxƘʘ·.)�

• fȥùǏÿĪÌǹƲ¼ɿǂg

l ”ĹÃ×Ĵu�ň”ĹǶš°ʺȄȐȌ�Ŝx�Ĭ�ň”ĹȄðátƜ»őj|”ĹȔȠ·]�ǹñ�ŗȄƋ

Ȯj—ÆĢdɮȪƹțĢd”Ĺɧ²ȦĢțĸȶĴŌʍĢțȄȔȠ

• 
�.,ĿE:?ƍ¯a�ň�ʞbhHealth Promotioni
• 
��)ĿjŲÿŎ¢j�ň”ĹȄǶš

• f^ÿ�ň”ĹŋɵȔȠźí (	
-�gfÄw�ň”ĹŋɵȔȠźí (	
-�gőɿ^ÿȶ˔
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l ʧʙ]�ɜ`u�ŧh�ňdǟ¾d�ɀȦiȔȠǳċĬ�ňȄŖõ

DI4@I���% Ĭǖ9#BdĀǭd9#BȷäĀǭ—Ĭ]xǟ¾d
ŭȑȵɓɲŔƞˇȄ�½e

(	
	 E4TZWV��9% �ǺȢųōȋƹhBMVZMKI8iɲŔu�ňư¨Ȅ
ǟ¾

(	
,

#I>Y4KS�� % µǺɮǒø°ƿ�ųɄȄƹ�ǟ¾ (		) BM-IZ>4IV�
!

ǟ¾ăǶ�ŧh9MWYM1MYMVKML�IK>4@4>A��ě�
ȷä8MV>IT 8IXZȔȠ]xĬĄăȄŭȑòǶɬe

(	
-

8I>M8I�7%3% Ǡɺtåǟ¾ʣʏøh>YISMYZiĬŞǲȇ
Ǡdǟ¾ɲŔȄ­ȕťe

(	
+ 384Y�! ǺƬɍŶƹòÝȢųɵĐƻȔȠÑ¹
òȏȍ

(	
-

5PMVO�H% ÝȢųtoŸƸsȄ]��ňȔȠ (	
. #YMLYIO�� ʧʙŶƹò]x�ŭŸƸƐƀȔȠǕƢ�ňǟ¾ (		�

5PI8-MYZ�C% µǺ9#BƘƈòÝȢųȄȋƹɲŔ�ȤȄș
Åǟ¾uǟ¾ȉȄă

(	
- 8MVO �F% ʚǺȝ¾�ŭŸƸƋȮƢļǹǟ^ȄŞǶuɜ`
ɧś

(	
-

3IYWV�6% µǺŝʔĀǭɨɪĶªĬ]xʧÁd˒ˏd
�ǺŶƹĳĽȦǹǟƞōɜ`ʞɜ°ƿ

(	
, !?PI88%3%6 µǺŶƹ�ŭøhOAYWZKWXMd8IOVM>W8M>MYi
ȇǠ�ňɹ¶ƹ�ǟ¾

(	



9?VRIV��% µǺǹñƢŠȔȠxʙÓòǴ—Ȅɜ`ÚÃj
tåɜ`—nĖœ^ȄƤʺ ÚÃe

(	

 AI-4V�5 µǺŶƹ3##BɲŔdȇǠ�ňuǟ¾�ŧ (	



#W�G% ǮɈȿɵƟsȄĬǟ¾Ǡʰ^Ȅɧśťut
ȕĦťȄȔȠjƍ˖ǟ¾Ǡʰ­ȕťe

(	
+ !?YIT4LPIA
��%

µǺ-IYW8M>MY�ŭøÝ~Ħ�ĩ«“Ȋȝ¾j
ɹ¶ƧǍǋdǼǋdȊǋħǴȄǍĲÚÃe

(	
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l Ý�ųȄ�ŭøʌʏǹǟǟ¾

• �ǺÝ�ųȄ�ŭøʌʏǹǟǟ¾jÝ~ƭĚăǶɬxȬ

—ãȚ�¼^ȄɠǴ

• Wilson, G., et al. �2016�ʧʙĬ
.æ+(�.
ĵȄɂxh


(æęťd,æǽťi�ųSensecamȄ-ĖȄ�ųħ˔jǠ

ɺȢųōɢĐȄ�ǺƔǀeħ˔×Ǵjx�ĬȢųōɢĐ

Ȅ�Ǻƴřòħʾ�Ǻũ¬ƧtåȄjx�ƭƴř—ħʾ

ǹǟ^Ȅ�Ǻɡɼʸòɸ�j�©ħŀt�ŎʈėēǝŬ

j《ȢųōɢĐǖx�ˋƴ^ƭƞ��ǺjÔuɄ�ƢǤ

gŪ�ų

• Intrusiveness
• Importance of others
• Remembering the camera
• Ease of use

smartphone

Footprint tracker

Sensecam eye-tracking protocols

Narrative Clip

@I�Wilson,G.,Derek,J.,Patricia,S.and Denis J,M. (2016). ‘Experiences of using a wearable camera to record activity, 
participation and health-related behaviours: Qualitative reflections of using the Sensecam’. Digital Health,vol2,pp.1-11.
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l Ý�ųȄ�ŭøɲŔǹǟȵɓ

• �ǺÝ�ųȄ�ŭøɲŔǹǟ^ȄȵɓjĺƳĻ¿

x�ƭĚȄúş

• Kalnikaite,V. et al�2010�ʧʙĬǖ~sùȚɲŔ

ɵĐ—�Ǻ^Ɣǀk

• Snaps: Āǭǡɩ

• Tracks�ʒʢɲŔ

• SnapTracks�Āǭǡɩ�ʒʢɲŔ

• Organic Memoryk ÒĜɲş

• ×ǴĀǭɲşĬ»őɲşȵɓdɲşũŭd�Ěʤ

ŽưƥƨȄčő

>a`H1ofc >a`svofc

>a`okcCE<r@oPB



ȋ¨ȔȠ

G�!">QMeda�: 'Q"��m J�ylong@tsinghua.edu.cn 16

l ĀǭƘƈŃhImage Databasei

• Ȣųōȋƹ—ɲŔʙȞ^j˂ȎƤʺȄŊʶj�uǹĕʰȄĀǭƘƈhnĖľą
(		ŏijŕűĀǭƘƈŃ

http://ntcir-lifelog.computing.dcu.ie/NTCIR12/

NTCIR-12 Lifelog Data �XM�;196)
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l ȉ¸jÝȢųōɢĐ—ÆĢdɮȪƹò”ĹȔȠ^ưŵǢÕj�ʕēďmħ˔ʼǔjěHodges SȦxh(	



iĬȢųōɵĐȄȔȠʞɜŦȷj©—ȔȠũŭúşǹưǣʟŬd

�`ycĀǭÝ~�`úşư¹ȄȴȮkû`ĀǭÝ~ǧ×k�×ǹƤȄūǜdŭÙòũŭ

�ĀǭȔȠȄĚďkÝ~ʧʙĀǭ^ȰǷȄkũɭ×]xȄūǜòúşjĀǭƧưłȄòɨɪȄj}ɠjȒƤʺȄ
ȶÐȖǭ

�ƵƻńǺ0����ȶÐȔȠkÉ¿ǹǶòŞǶȄȔȠjěĬȀȁŨɄǟ¾ȄȔȠ
ȇǠ¯ɜɜ`òʴǪkƍ˖�ňȞņjʿ�ʯʰe
ȇǠȯŤɜ`kƕŹ
ǹǟākɖŜɁ�ǟ¾ȄnŶʆƛ

�Ƶƻ{˅ɰɴȄʸˍk aɲş��Ǿēbmb
aÜưʯɤȄĀǭ˅ɤɡǡɩjʜƧŵưȄĀǭ˅ɤƂǫˊł¯Ǵ2b
aĎˈòǝʮÝ~ƍ˖ɲşémb
aƍ˖ɲş�Ĭx�Ȅ�ňuǹycŖõb
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l ÔɃǉ�

• Kids in space: Measuring children's residential neig
hborhoods and other destinations using activity spa
ce GPS and wearable camera data

• ȔȠɵɮk

• ăǩkmarket:kid’scam
• ÔuĬʁk
,.æ

�
)ĵȄ�Ȥ

• ÔuƤʺkǕæ�Ȥ�ųɢĐ
Ė

• ȔȠƤʶk(	

%	,�(	
+%	-

• �ųɢĐkȢųōȋƹÝ~Ǖ+ȜƆƅ
),Bɨɫǫǭ

• Ƙƈk(%��million ǫǭ

• ȔȠȷɴkrĢƧaɤȉȄlěƱÖĪòˏôŅƧ�Ȥ

¯ɜȄaɤȉȄă

µǺĀǭǄȩhtag�\GIS\
ɝƪĀǭ§åȕĦȉȄă

@I� Chambers,T.,Pearson,A.L.,Kawachi,I.,Rzotkiewicz,Z.,Stanlley,J.,Smith,M.,Barr,M.,Ni Mhurchu,C.and Signal,L (2017) ‘Kids in space: Measuring children's residential 
neighborhoods and other destinations using activity space GPS and wearable camera data’. Soc Sci Med, 193, pp.41-50.
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l ÔɃǉ�

• Measuring Blue Space Visibility and 'Blue Recreation' in 
the Everyday Lives of Children in a Capital City

• ȔȠȉȄkĬɘɒuȼɒȡʺȄƋȮ

• ÔuxƘk
,,æƝɣ¦Ȅ�Ȥ

• ƘƈŶƹk-
�).�ŏǫǭjÂžɘɒȡʺȄË)%,�j§ư(
-

(
ŏj

• ĦʰƁǄ

• ÂëɘɒȡʺȄĀǭƘʰ

• —ɘɒȡʺ^�ǾȄƤʺ

• —ɘɒȡʺ^�ǾȄǏƘ

• ǕŏĀǭ^ɘɒȡʺŵËȄ�ȭ

• ȷɴkɹ¶¯()Țɘɒǟ¾j—ɘɒȡʺ^Ȅǟ¾t�û`

ȚƠȦ�ŧȄtåìǴtåjʖĢȄĢǹªưƭēƌɭɘɒ

ȡʺȄƤʺȦ

$ZYF�O`��

A-ZY�fHE
B-8C
C-�#
D-�"B
E--�
�O<�
F-��l�
G-�e
H-ZYF�kb

@I� 4#9./,E�����2���.,JJ,*C#M��5���/&9*:#./��7���7&,.EJ,E��2���6J9EC#M��1���6*AJ&��3���P�6A%E9C��2���	��( ��3#9/1.AE%�.C1#�6-9;#�
8A/A:ACAJM�9E"�4.C1#�5#;.#9JA,E5�AE�J&#�0L#.M"9M�2AL#/�,$�/&AC".#E�AE�9�/9-AJ9C�/AJM� -"'6%"2'9#"2 �.#(%"2 �#7��"C9%#"!6"'2 �
16&62%48�2"��0(3 94��62 '8� �%�
 ���

��&JJ-���",A�,.%����

���AB#.-&���
��
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l ÔɃǉ�

• Visual Insights from Personal Lifelogs——Insight at the NTCIR-12 Lifelog LIT Task
• ʤØ)æ�ǺɄȄ(ïĀǭ�ŧjǕnĖÂë


	ŏǫǭj|		0		·()k+�j|Ƣļʧɜd˒ˏƞōdɧśť

ȦƞōƋȮjȢųɢĐĬɧśťǟ¾Ȅ°ƿ

ɹ¶ɤȭd
ƤʺȴdĀǭ

ʧÁƤʶĬǖ

;(MF$D

@I�Aaron,D.,Rashmi,G.,Liting,Z., and Cathal,G.(2016) ‘Visual Insights from Personal Lifelogs’, Proceedings of the 12th NTCIR Conference on 
Evaluation of Information Access Technologies, Tokyo Japan, 7-10, June pp. 386-389.
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l ƷȔȠµǺȢųōɢĐjʧʙĀ�ʭ˃ƞōȔȠxȄǹǟƞōuɜ`jƋɰȢųōȋƹĬm”Ĺɧ²uȔȠ

ȄńǺǦ¹jě�ʧʙ]�ĕƘƈħǴ|ĥɦĲˇ¤§�ňĕȔȠ·ŝɦĲˇǹǟƞōȄȔȠ
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• ƷȔȠ~]�Ôu`�jʧʙÔuɄ�ųȢųōɢĐhNarrative Clip2iɲŔÔuɄȄƢļǹǟƘƈjħ˔ǎ

żŌĜm(	
.Ŀ.ƯjȶʙēǏ�ųǠɺjħ˔ǑōŌĜm(	
.Ŀ
	Ư.Ƣj�ųƤʺ`ǕƢ.k		�()0		eƷ

ǏȔȠĉm
	Ư.Ƣ�
	Ư

ƢȄnïĀǭƘƈĬÔuɄȄǹǟƞōd¯ɜǰţd˒ˏgŪd�ʹʚ¾Ȅɧśť

ʞɜjƋȮjɰɴ©ǹǟƤʺģƉòĬ”ĹȡʺòɵƟȄ˅Ǚ

ť¶ Ŀ˗ ĆǄ ɇv ʐ˖ �ʯ 4!; ʐ�ǯŗ ȁß

ę (, Äw ȔȠî 
+.K8 +,SO ((%
 Ǒļ ơ
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nĖ nï ɧśť

ˌǲ

Ƥʶ

ȃ°ǖ

ɜ

`
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l Āǭɹ¶ŸƸ

• ˂ȎxĶƬɍòƹøĢgȄ×ĴjɮȪƹɮȪ`Ā

�ɹ¶ƍ�jőư¹ȄƐ¯eƷȔȠĉmlightroo
mʔ�jʭǺxĶĨɮȄƞōjĬǕŏĀǭ^¯Ǵ

ȄɤȭʞɜȺɮjĬĀǭ^Ȅɜ`ʞɜ´Ɯj~Ā

ǭ¯ǴȄ çˊłɲŔ©ɜ`ȄƤȡˊłjʧʙĬ

ånĄƪʯ℃ǏƘʞɜȺɮj´Ɯ©ɜ`—ȡʺr

ȄŊȻťjåƤɲŔĀǭ^±ƇȄĄƪò©ɜ`×

ǹȄăǩȄʓÃ

SegnetĀ�ɹ¶ Āǭɹ¶API

@I�https://azure.microsoft.com/zh-cn/services/cognitive-services/computer-
vision/; Zhou, B., Lapedriza, A., Xiao, J., Torralba, A., & Oliva, A. (2014). 
Learning deep features for scene recognition using places database. In 
Advances in neural information processing systems (pp. 487-495).
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l 
%anĖbɲŔ

• ~(	
.Ŀ�Ư)Ƣ`�jʧʙĬÔuɄnĖȄǟ¾k�°ƿjɲŔ©nĖ^Ȅk�aɤÂžʧÁdĶ�d�ŧd

âˑ
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l A�anĖbk�ȴ

• ĬÔuɄnĖȄǟ¾k�°ƿjɲŔnĖ^aɤk�×ǹȄƤʺǩòƤʶ

• §

++ŏǫǭjưƔǫǭ


,

łà k� ĀǭƘ Ƥʺ łà k� ĀǭƘ Ƥʺ łà k� ĀǭƘ Ƥʺ
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l B�anĖbăǩȴ
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l C�anĖbk�ɤȭ
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l D�anĖbĀǭɹ¶
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l (%anïbɲŔ
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• (	
.Ŀ
	Ư.à�
	Ư
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