
SC+NTU   Newsletter     
October 2021 

�  1

�1

eaching, research and service are the core tasks of the 
University. This semester, the project team continued to 
cooperate with the team of Professor Kong Lingjie from 

the Department of Information Management; combining the 
professional capabilities of the Department of Information 
Management with the team’s sensor and environmental 
knowledge, and expecting to use the school’s "Smart Street 
Lamp Power Saving Decision Support System" as an example. 
The theme enables course students to combine sensor data 
with intelligent street lamp automatic control, energy 
efficiency and other topics, and provide their own valuable 
contribution to the University’s SDGs. In recent years, as the 
concepts of global climate change and urban governance 
converge, cities have become regarded as important nodes in 
response to climate change. Following from this trend, the 

development and implementation of urban-level climate action 
has become a crucial issue. This project utilizes the concept 
of participatory sensing to develop a microclimate sensor 
network that is jointly deployed by the university and the 
community; with pedestrian-scale environmental data used to 
enhance citizens’ environmental awareness, and thereby 
establishing a cooperative effort in the development of local 
climate action. In the case of a realizing a successful 
microclimate sensing network, traditional manual instrument 
production can no longer meet the needs of the project. This 
month, team members and Mighty Net Electronics established 
a feasible and smooth communication process and confirmed 
a completed production plan for the sensor.

Shiuh-Shen, Chien. Jen-Ping, Chen.  Ling-Jyh, Chen. Jehn-Yih, Juang. Ming-Kung, Chung.Yi-Huan, Hsieh. Po-Hsiung, Lin.  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Meeting with General Affairs Office 
Construction and Maintenance 

Section and Professor Kong’s team 
Along with Professor Kong Lingjie’s student members, the 
project team met with the General Affairs Office, and discussed 
the preliminary progress of the smart street lamp project with 
team leader Ning Shiqiang, Li Tianfu Senior Technical Specialist, 
and Xie Qingyang. Professor Kong’s team conducted data 
exploration on the smart street light data during the period of 5/1 
- 5/20, which was provided mid-year by the General Affairs 
Office. The team found that the built-in illuminance sensing 
value of the smart street light can reflect the sunset time with a 
high degree of accuracy, which is useful for establishing an 
effective decision-making support system for the on/off 
switching time of the street light. The team also discussed how 
they might assist the first-line General Affairs Office objective to 
propose a system solution that will operate in cooperation with 
the existing smart street light manufacturers. This is a goal that 
both parties look forward to. 

10/20 Talk  with  Lead  Instrument 
Company
Founded in 1989, Lead Instrument Company focuses on the 
agency, operation and maintenance, system development, and 
solutions of air quality monitoring equipment. In recent 
years, it has established close air quality monitoring 
cooperation plans with the Environmental Protection Agency, 
Industrial Bureau, Taipower, Science and Technology Park 
and other public and private organizations. This meeting was 
led by SC+ consultant Chen Jengping. The team started a 
conversation with General Manager Zheng of Lead Group 
and Deputy General Manager Wang of the Sales Department, 
who have a solid industry foundation in the field of air 
quality monitoring, and colleagues in the general manager's 
office. The project team shared the implementation results of 
the past year and the future development direction of the 
project. With the company's strong industry experience, and 
the interdisciplinary team of professors cooperating with this 
project, we look forward to a bright future of industry-
university cooperation!
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Confirmation of Sensor 
Production Status at Mighty Net 

Electronics
Paying a visit to the office of Mighty Net Electronics in 
Linkou Xinchuang Park, we confirmed the sensor production 
status with the project manager Wei and Mighty Net 
engineers. Our team member Shao Yuan also instructed the 
testing process of sensor components and shared past sensor 
related information and experiences. The language for 
engineers to cooperate with each other is the architecture 
diagram. Therefore, the engineers of the Mighty Net team first 
draw up an architecture diagram of the test process, and 
communicate with Shao Yuan on the feasibility and 
smoothness of the process to find the most convenient way. 
Then, in accordance with the actual operation of the process, 
promptly address and fix any unreasonable or problematic 
places, optimize the entire process, formulate a complete test 
process SOP, and finally hand it over to the relevant personnel 
to operate. The tested components are then assembled into a 
complete set of NTU4AQ sensors, and they are handed over to 
SC+ to test the system-wide firmware code; thus, completing 
the sensor's production process. 

10/20

 NTU4AQ Installation site 
survey in  Daxue Li
Plans are in full swing to help the Daxue Li understand the 
challenges related to temperature, humidity, wind, light, dirt, 
noise and other issues in the community, and to enhance the 
Daxue Li 's environmental education, community greening, 
energy conservation and carbon reduction. The team set up nine 
NTU4AQ sensors on the street light poles for the large green 
space of Wenzhou in the Daxue Li and the surrounding blocks 
to monitor in detail the positive feedback of this urban green 
space to the surrounding environment. In particular, the team 
urged city councilors, the Environmental Protection Bureau, 
and the Public Light Office to assist in the survey and 
understand the situation in the Daxue Li, and work 
cooperatively with the Daxue Li to create a sustainable and 
livable community.

10/21
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Online test of the dashboard of the 
Digong Temple in Jianguo Li

In order to enhance the public’s perception of the environment 
and air, the data of the MAPS6 micro-sensor is used as the 
basis to visually convey the air quality in the Di Gong Temple 
in Jianguo Li. Therefore, the team built a smart air quality 
monitoring dashboard and installed it in the Di Gong Temple 
to monitor changes in PM2.5 and other environmental 
parameters. The dashboard is currently in the testing phase in 
the temple. It is hoped that in the future, the public can 
understand the air quality at the micro scale in the temple 
through open, transparent and real-time air quality data, and 
that people's thoughts or behavior will be influenced to make 
positive changes. 

10/22
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Achievements and Announcements

Burning a high-quality incense, healthier": Preliminary study on the incense and PM2.5 
concentration of Digong Temple in Yingge Jianguo Li 

In order to improve the air quality in the temples, the SC+ team cooperated with Digong Temple in Jianguo Li, 
Yingge District to test and compare the PM2.5 concentrations during incense burning. The team planned to first tested 
the common types of incense products sold in Yingge, trying to find which products produced the lowest PM2.5 
levels, and then provide feedback to Digong Temple as a reference for choosing the incense to be offered to visitors.  

In this experiment, each incense stick was burned in a confined space of about 225 cubic meters, with each operation 
done under controlled humidity, and confirmation that parameters such as PM2.5 and PM10 return to preselected 
initial concentration levels before conducting the next experiment. Since it is traditionally more common to take three 
incense sticks to worship, this experiment adopted the simultaneous measurement of the three incense burning values 
at the same time, with each incense burning test being conducted three times. In this space, the position of the burning 
incense is comparable to the distance between the sensor and the incense burner in the Di Gong Temple in Jianguo Li. 
It is placed two meters away from the sensor, and the ceiling fan is turned on to allow the air in the space to mix more 
uniformly, reducing the occurrence of extreme values. 

We collected incense from a range of price points, and compared PM2.5 concentrations under strict control of the 
indoor environment. The prices and names of the incense products are presented here. Incense A: environmentally 
friendly Ambon agarwood at a price of 700 NTD/box; Incense B1: environmentally friendly agarwood at 300 NTD/
box; Incense B2: agarwood at 280 NTD/box. All of these products were purchased from the same Buddhist alter shop.  
This time we specifically added environmentally friendly incense that are used in the market for testing. The 
environmentally friendly incense usually have a small diameter, and it is therefore expected that they may produce 
lower PM2.5 concentrations. In addition, this experiment also controls the length of incense. The length of incense 
will vary depending on the object of worship. Here, the incense products for worshiping the gods are used for 
measurement, and the length of the incense products for worshiping the gods is fixed at 1' 6" (48.5cm). After actual 
measurement, the length of the various incense used in this experiment were confirmed to be roughly the same. 

The following results were gathered after burning for one hour: the highest average concentration of PM2.5 was 
produced by Incense A at 277 (µg/m3), followed by B2 at 129 (µg/m3), and the lowest average concentration was B1 
at 128 (µg/m3). In summary, we found that the most expensive, Incense A, produced the highest PM2.5 concentration, 
while the B1 type had the lowest PM2.5 concentration. The difference between the two is nearly 2.2 times. This 
shows that even under the same ‘environment-friendly’ label, similar incense products can vary greatly in PM2.5 
concentrations that they produce. In addition, there is not much difference in the concentrations produced by of B1 
and B2 type within one hour, but the environmentally friendly incense will burnout 15 to 20 minutes earlier. 
Therefore, the PM2.5 concentration peak of environmentally friendly Incense B1 is also smaller than that of non-
environmentally friendly Incense B2. 

SC+ Work Team and Department of Geography Cheng-En, Lin

From left to right shows the relative position of the fragrance and sensor, the enclosed experimental space and three kinds of fragrances 
used in the experiment.
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Although this experiment only compares agarwood and sandalwood, it is still found from the above results that, first, 
PM2.5 concentration may have a high correlation with the type of incense. For Incense A and B1, the comparison of 
the two shows that there is a large difference in the PM2.5 concentration between the two. Second, there is an 
intuitive impression that the more expensive the incense, the better the quality, and thus a lower production of PM2.5. 
On the contrary however, the higher-priced incense selected in this experiment were shown to produce the highest 
levels of PM2.5. It is also worth noting that not an issue that only affects the air quality in temples. If people have the 
habit of worshiping at home, they may have a higher incentive to use higher quality incense to worship, unknowingly 
producing more PM2.5 levels at home, and likely causing seriously negative effects on the health of family members. 
Thirdly, through the comparison of environmentally friendly incense and non-environmentally friendly incense, the 
PM2.5 produced by environmentally friendly incense is similar to that of non-environmental incense. However, the 
time for the incense to burnout completely is about 15-20 minutes shorter for the environmentally friendly incense. 
Since the team intends to advise on the use of incense in the Di Gong Temple, we were also curious about the 
dominant types currently being used in the temple. Comparing the incense products with the current incense used in 
Di Gong Temple, it is found that the concentration of the current incense used in the temple is about 142.7 (µg/m3) 
after burning for one hour, meaning the PM2.5 concentration of environmentally friendly Incense A is higher than 
those currently used in the temple. In addition, the PM2.5 concentrations of B1 and B2 type incense are slightly lower 
than the current incense used in the temple, with concentrations reduced by about 13-14 (µg/m3), a marginal 
difference. Considering that the price difference between the B1 type incense and those currently used is nearly six 
times more expensive, and that changing to B1 type will only slightly reduce the concentration of pm2.5 in the indoor 
space, it seems unlikely that advising this change offers a practical solution. Therefore, we find that it is vital to look 
to other methods to address the issue, such as increasing the ventilation. Alternative solutions, including better 
guidance for worshippers, are all possible future directions to address the excessively high concentration of PM2.5 in 
temples. However, the burning of is further complicated by the variety of materials used in their production. Burning 
not only produces PM2.5, but also produces volatile organic compounds such as benzene and toluene. The adhesives 
used in incense are more likely to contain heavy metals. CNS 15047 is the national standard for “incense”. There are 
standards for the above-mentioned compounds in the regulations, but as of yet, there are no PM2.5-related 
specifications. The focus of this experiment is mainly to 
explain the difference in the concentrations of PM2.5, 
and help the public and temple management understand 
the status of PM2.5 produced by incense products. 
Regarding the types of incense, such as sandalwood and 
agarwood, and the PM2.5 produced, there is expected to 
be more relevant data to explain the differences in the 
future. Through this inventory of incense products, the 
relevant test data was conveyed to the temple 
management. We hope that the worshipers can 
understand the characteristics of the incense products 
they use, and further recommend the types of incense for 
use in the temple that will have the least negative impact 
on their health. Time  series of PM2.5

Items A B1 B2

Price (Jin/Yuan) 700 300 280

Diameter(mm) 2.63 2.57 2.84

Length(cm) 48.53 48.45 48.47

PM2.5(μg/m3) 277 128 129

Average burning time(min) 77 63 79
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A Preliminary Study of the Heat Island in the Daxue Li and Community Vision 

The research team used Landsat8 satellite imagery to calculate the 
surface temperature distribution in the Taipei area and found that 
there is a phenomenon of high temperature accumulation, and that 
these accumulation points have the capacity to form a larger heat 
island. It was also found that the Daxue Li is among these 
accumulation points. In order to solve complex environmental 
problems such as this, the team took a deep dive into the 
communities around the Daxue Li and carefully observed the 
peculiarities of the environment. We found that the interior of the 
Daxue Li is mainly comprised of residential areas, but that along 
the main roads, there are many restaurants and businesses, and 
also several small parks. Do these green spaces offer an effective 
solution to improving the thermal environment? Next, we turn to 
understanding this question step by step. 

The SC+ team cooperated with the Daxue Li office to build a micro sensor MAPS6 in the arcade outside the office. 
The temperature and humidity data were measured in the community, and the environmental information was 
evaluated by the team's professional analysts. Using the sensor data from June, the team initially found that in Daxue 
Li, the temperature change from morning to noon increased by an average of 0.7°C per hour, and the temperature rises 
the fastest at about 1°C in a single hour at approximately 9am. After sunset, the cooling rate is about 0.29°C per hour. 
It can be found that the heating rate is more than twice the cooling rate, and it has the environmental characteristics of 

"fast heating and slow cooling". After becoming aware of such 
information, what actions can be taken? We return the data 
gathered by the sensors to the cloud database in real time, and 
establish a field-specific observation value dashboard to display 
the environmental values observed by the community in real 
time, and convert the temperature, relative humidity, and wind 
speed into a somatosensory “Apparent Temperature” that 
allows people to realize how the actual environment affects the 
body. The next step is to transform this information and make it 
legible to leaders and the public alike, establishing broader 
environmental awareness of thermal comfort. The director 
hopes to achieve his community vision and promote the 
greening of the community with goals such as low-carbon 
buildings, so as to create a comfortable and healthy breathing 
community. 

SC+ Work Team Wei-Jhe, Chen 

Temperature distribution map of Taipei City

Rate of heating and cooling

Real-time dashboard for environmental data monitoring in Daxue Li
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Science Tips
The air box and the power of citizen participation, the concept of NTU4AQ sensor?

Picture taken from Civil IoT Taiwan

Living in the urban jungle, surrounded by a burst of hot, humid and noisy air, where did it come from? Where is it going? Coming on 
quietly and subtly, it did indeed affect our living environment, but did not leave any traces. 

In order to trace this polluted air, many "citizen scientists" and "makers" brainstormed together, and cooperated with government and 
academic institutions to establish an AirBox and air quality monitoring network. In combination with the "open source charity" and 
the  community  power  of  the  "Location  Aware  Sensing  System"  (LASS)  this  carried  out  in  the  form of  Citizen  Scientist.  The 
information obtained from the sensing activities is used to provide specific feedback to improve the environment. (陳伶志, 2016). The 
Air Box project relies heavily on the power of "citizen participation", the principle that people who are interested in environmental 
issues can DIY their own solutions. At the same time, "makers" with technical backgrounds can participate in the joint maintenance, 
programming, and update of the LASS system (Xu Wulong, 2016). For ordinary people to receive and obtain air quality information in 
the past, drawing connections to everyday life and accessing data from official instruments were among the biggest obstacles; but now 
the public can obtain air quality information in a localized, real-time and down-to-earth manner. After years of hard work, the air box 
project has now become an important model for environmental sensing in Taiwan (Zeng Jingyue, 2021). This kind of cooperation 
model completes the environmental monitoring network. The government has established a "People's Livelihood Public Internet of 
Things"  platform to  integrate  the  collected  data  into  an  open  source  system that  can  be  accessed  from various  users  such  as 
monitoring stations of the Environmental Protection Agency to the air boxes of households in alleys and lanes. The goal is to provide 
everyone with information, and allow citizens, governments, and academics to participate and conduct in-depth study of changes in 
the  environment;  and  to  achieve  this  through  a  “bottom-up”  method  that  organizes  and  enables  citizens  to  monitor  urban 
environmental  data,  identify  problems encountered in the environment,  work together  to solve and improve our environmental 
conditions, and promote sustainable development through environmental planning and policy recommendations.

Such a vision and goal are also the architectural direction of the SC+NTU team (hereinafter referred to as the team) that desires to 
move forward together. However, we have found that among the existing academic and research teams dedicated to environmental 
issues, many repetitive and complicated problems are encountered; such as the matching and combination of various environmental 
parameters,  the integration of sensor components,  data transmission and system management, and data calibration among other 
dilemmas. The team has tried its best to develop popular environmental parameters, such as temperature, relative humidity, wind 
speed, suspended particles, illuminance, sound, etc., and the hardware engineers of the team designed sensor hardware mechanisms 
that integrate each component. While the system engineers build the database and management systems, the data scientists analyze 
data trends and calibration regressions to achieve the integration of multiple issues within the overall framework of the hardware, 
system, and calibration, so that the use of micro-sensors can be more systematic and efficient. It is sincerely hoped that this extended 
project topic discussion will facilitate problem solving for environmental improvement and optimization, and promote sustainable 
development goals within broader environmental planning and policy making.

References: 

1. 陳伶志（2016）。〈LASS 的下⼀步：從環境感測到環境教育〉，《科學⽉刊》， 559：546-547。

2. 許武⿓（2016）。〈LASS 的理念與經驗分享〉，《科學⽉刊》，559：544- 545。

3. 曾靖越  (2021)   。〈公民科學與創客運動： 空氣盒⼦計畫的案例探討〉，《傳播研究與實踐》，11(2)：221-258。

SC+ Work Team Wei-Jhe, Chen
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ABOUT OUR TEAM

SC+NTU Work Team

Principal Investigator: Shiuh-Shen Chien

Executive Consultant: Ming-Kung Chung; Yi-Huan Hsieh

R&D and Calibration Consultant:  Jen-Ping Chen; Ling-Jyh Chen;  Jehn-Yih Juang; Po-Hsiung Lin 

Taipei Field Consultant: Jen-Ping Chen; Jehn-Yih Juang; Po-Hsiung Lin;

                                               Chih-Hao Hsieh;  Chin-Lin Wei

THOD Consultant:  Jen-Ping Chen; Sheng-Lin Chang; Horng-Huei Liou 

Work Team: Shao-Yuan Liu; Fu-Hsiang Ching; Miao-Jung Chien; Wei-Jhe Chen;

                        Hao-Wei Liao; Cheng-En Lin; Xin Yang; Tzu-Chun Chang

The International Degree Program in Climate Change and 

Sustainable Development, as its name suggests, is an interdisciplinary 

degree program that encompasses a global perspective. Established by the 

College of Science, the program is a joint effort among NTU faculty members from both 

scientific research and humanities backgrounds. In dealing with climate change and sustainable 

development, we instrument in-depth teaching in a wide range of topics. Students are required 

to bring their knowledge and skills to the table and approach environmental issues from a multi-

angled perspective. They are encouraged to break free from traditional views on sustainability 

and think outside the box. Students are expected to be motivated learners, thinkers, analysts, 

and most important of all, practitioners. Our ultimate goal is to cultivate students' ability in 

interdisciplinary problem-solving in dealing with the complexity of climate change issues.

International Degree Program in Climate Change  
and Sustainable Development (IPCS)
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Location Aware Sensing System (LASS)

The Location Aware Sensing System (LASS) is an important maker community in Taiwan, 

and it is also the creator of air boxes, water boxes, and other micro-sensing devices. LASS 

focuses on the integration of citizen technology and spatial information, aiming to design 

and implement an environmental sensing system with local characteristics through the 

integration of hardware and software. The community strives to promote open source and 

public welfare as the main axis, and to create customers instilled with a ‘self-creator’ spirit, 

develop low-cost environmental monitoring equipment with an open software and 

hardware architecture so that the public may build a set of sensing systems that meet their 

specific needs through a self-made process. At the same time, LASS also adopts and open 

attitude towards sensing data and allows volunteers to use environmental monitoring data 

uploaded to the cloud system by other partners in the community in order to build a real-

time monitoring network.

CONTACT US ➤ 

Wenshan Community College.  Daxue Village, Taipei City.  

Jianguo Village, Yingge Distrint New Taipei City.  Taiwan Mobile Co., Ltd

Transit-Hospital-Oriented Development(THOD) Work Team

h"ps://www.facebook.com/NTUIPCS

PARTNERS  ➤

https://www.facebook.com/NTUIPCS

	NEWSLETTER        Oct. 2021
	SC+NTU
	Monthly Activities Summary
	Meeting with General Affairs Office Construction and Maintenance Section and Professor Kong’s team
	Talk with Lead Instrument Company
	NTU4AQ Installation site survey in  Daxue Li
	Confirmation of Sensor Production Status at Mighty Net Electronics
	Online test of the dashboard of the Digong Temple in Jianguo Li
	Burning a high-quality incense, healthier": Preliminary study on the incense and PM2.5 concentration of Digong Temple in Yingge Jianguo Li
	A Preliminary Study of the Heat Island in the Daxue Li and Community Vision
	Science Tips
	ABOUT OUR TEAM
	SC+NTU Work Team
	International Degree Program in Climate Change  and Sustainable Development (IPCS)
	Location Aware Sensing System (LASS)
	ABOUT OUR TEAM


