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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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//www.libelium.com/wireless_sensor_networks_to_detec_forest_fires/
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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.
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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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http://www.libelium.com/temperature-humidity-and-gases-monitoring-in-beehives/#!prettyPhoto
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https://www.hydropoint.com/what-is-smart-irrigation/ohttp://www.libelium.com/saving-water-with-smart-irrigation-system-in-barcelona/#!prettyPhoto
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https://www.ntels.com/en/project/smart-building/ohttps://www.wisnam.com/smart-building-solutions/
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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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https://www.pinterest.com/pin/575616396106980151/
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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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http://www.shejiye.com/index.php?m=content&c=index&a=show&catid=22&id=155750
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0Photodiode Light Sensor 
Module 3.3-5V Input Light 

Sensor

photosensitive photodiode 
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https://blog.mide.com/how-light-sensors-work	o http://www.f-in.gr/applications/smart-city-lighting/
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http://bonicor.com/smart-lighting-system/;https://www.eletimes.com/smart-led-stmicroelctronics-making-homes-smarter/
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https://www.testo.com/en-AU/museums-artgallery/monitoringsolutions;https://www.monnit.com/applications
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https://www.pubnub.com/blog/create-an-arduino-iot-uv-index-monitor-android-ios-push-notifications/



ylong@tsinghua.edu.cn 26

l cc

4.	

• l ，

l



ylong@tsinghua.edu.cn 27

l cc

4.	

• l h u l

i l l

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

Pyroelectric Shield
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https://pirtechnology.wordpress.com/
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https://snatcher.co.za/products/100m-dual-beam-photoelectric-infrared-beam-detectors
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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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https://www.maxbotix.com/articles/ultrasonic-or-infrared-sensors.htm
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1080P Wireless WIFI IP 
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Charmed Labs Pixy2 
Smart Vision Sensor -
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https://www.alphr.com/cars/1008529/smart-motorways-UK-what-where;http://www.trafficvision.com/
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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



ylong@tsinghua.edu.cn 36

l cc

6.	

• l l ×

l

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



ylong@tsinghua.edu.cn 37

• ) 276 * , F - - F

• * 2 *S4P

• + 2%*( /(

• , 2 )-

• - 2* S ,-( S

• . 2( + S )

• / 2 ,- *( ) . SS

l ）

• – –

–

• l

l l l l

t

7.	
l US-100

 0 9 , :

I2C URM09 Ultrasonic 
Sensor Distance 

Measurement Sensor 
Module 

US-100 ultrasonic sensor 
module temperature 
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https://mycarneedsthis.com/the-best-parking-sensor-systems-to-buy/;https://www.audi-mediacenter.com/en/technology-lexicon-7180/driver-assistance-
systems-7184
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http://www.wanboiot.com/parking-guidance/parking-counting-system/empty-parking-spaces-guidance.html

Intelligent Parking Guidance System Empty Parking Spaces Guidance



ylong@tsinghua.edu.cn 40

l cc

7.	

• v （ l l

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



ylong@tsinghua.edu.cn 42

l cc

7.	

• l
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20580/pd75703768.html
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Module
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ylong@tsinghua.edu.cn 44

l cc

8.	

• l

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/
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https://www.degruyter.com/view/j/cdbme.2016.2.issue-1/cdbme-2016-0061/cdbme-2016-0061.xml
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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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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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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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dfrobot CO2
20

MQ-2 Rauch Methan
Butan Gas Sensor Modul 
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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



ylong@tsinghua.edu.cn 52

l cc

10.	

• ， l l

https://www.aeroqual.com/outdoor-air-quality/urban-air-monitoring;https://www.sciencedirect.com/science/article/pii/S0378778815304023
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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 AWM5000
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AIR 0 awm2000Air Flow Sensor, 
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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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http://blog.sina.com.cn/s/blog_612a09f60102wsg7.html;http://www.tuxi.com.cn/55-11531-115311384.html
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http://www.zariasolutions.com/air-sampling-fire-detection-system/;https://redgearmfg.com/air-sampling/air-sampling-applications/air-sampling-warehouse/
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waveshare FLAME 0Ultraviolet Ray UV 
Detection Sensor Module 

0
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https://www.dhgate.com/product/433mhz-wireless-smoke-detector-independent/426537914.html
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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



ylong@tsinghua.edu.cn 61

• )h –

• *h – DD

• +hDD –

• ,h ( -F l

• -h l l

• .h

l ）

• l

l l

•

• h h

13.	
l MQ-2

 0 9 , :

Wireless Smoke and Heat 
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TELESKY 0
:
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https://www.consumerreports.org/cro/smoke-carbon-monoxide-detectors/buying-guide/index.htm;https://www.hortica.com/tag/smoke-detectors/
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https://www.hbm.com/cn/5530/structural-health-monitoring/;http://www.haopute.com/p-5821.html
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https://securelist.com/the-mistakes-of-smart-medicine/77855/;https://www.sensirion.com/en/markets/sensor-solutions-for-medical-applications/
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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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hiletgo mpu6500 6 DOF 
6-axis gyroscope 

acceleration 0

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

QR20/25

MPU6050
0
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http://www.chuandong.com/news/news.aspx?id=202523;http://www.d1net.com/iot/solution/238199.html
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https://www.eefocus.com/sensor/354448;http://www.shujubang.com/IndustryNews/Info.aspx?Id=5969
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http://www.t-biao.com/bpotofifzzs/istihshseszt/;https://www.aliexpress.com/item/32891014764.html
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https://www.dhgate.com/product/foldable-rc-drone-xt-1-quadcopter-wifi-fpv/415348476.html
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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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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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https://www.amarinfotech.com/iot-smart-water-management.html;https://sensus.com/zh-hans/internet-of-things/smart-water/
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https://www.fondriest.com/environmental-measurements/environmental-monitoring-applications/flood-warning-systems
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https://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
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