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 the end of the year approaches, the team was 
able to reflect on the great progress made in the 
development of the sensing system, as well as 

establishing cooperative relationships on-campus and in the 
community. Throughout the execution of the plan, the team 
also put tremendous effort into effective communication. After 
all, the professional and academic backgrounds of the team 
members are highly diverse, ranging from engineering and 
natural sciences, to humanities and the social sciences. The 
theme to be shared here for December is "communication". 
Communication is the foundation that supports the operations 
of the entire project. In addition to communication within the 
team, this project also requires effective communication with 
public participants in order to raise awareness of climate 
issues that exist in their living environment, and equip them 

with the tools to respond. Therefore, the theme of this month’s 
newsletter presents us with the opportunity to share our past 
communication efforts. In the sharing of research results, we 
include the multiple perspectives of the scientists, the 
community, and executive management, and discuss how we 
communicate with different research communities. We also 
introduce the system architecture and communication 
mechanisms that have been established by the project within 
the community. In the section Comfort + Common Sense, we 
will share with readers the concept of scientific 
communication in academic discussions, as well as details on 
successful cases related to scientific communications in 
Taiwan. We sincerely hope you, the reader, enjoy our latest 
communication effort when you open this newsletter.

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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Taiwan Climate
 Action Exposition 

The Climate Action Expo was exhibited in Kaohsiung Pier 2 
center, and many government units, green energy-related or 
environment-related companies, climate change research 
and academic units, among others, all came together to 
participate in the grand event. The USR teams of National 
Taiwan University exhibited the annual project results. The 
team introduced the project results of the entire year to the 
visitors, including sensor development, system construction, 
community participation, and suggested adjustment 
strategies. Through this interaction between researchers and 
the public, information on comfort and air quality issues was 
conveyed in an understandable way, and public awareness 
of the environment was further enhanced. 

12/08 Correction  of  Atmospheric 
Lawn Installation NTU4AQ
In the first half of December, the project started the 
corrective action for the latest version of NTU4AQ produced 
by Mighty Net. The field of correction is located on the 
atmospheric lawn which we work closely. Data were 
compared with the Davis Observatory owned by the 
Department of Geography. After more than a week of data 
testing, it is ensured that the values of each sensor of the 
NTU4AQ are within the acceptable error range, and that data 
quality is strictly controlled.

12/03
-05
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 Interim Report of the 
Maintenance Team of the 

General Affairs Office
Our team cooperated with the team of Mr. Kong Lingjie 
from NTU’s Department of Information Management to 
assist the campus in carrying out the smart street light 
management project. Students Liu Xinyu and Guo 
Zhongjia analyzed the illuminance data of NTU4AQ to 
find an appropriate smart street light switch strategy that 
would help the General Affairs Office achieve meaningful 
energy savings. A student, Xu Jinfang was concerned 
about the accumulation of CO2 concentration in large 
classrooms, and analyzed the CO2 data and class time and 
found a close relationship. By analyzing the change of the 
number of people in the mid-term exam and the 
accumulation of CO2, it is found that the increase of CO2 
will be affected by two factors: (1) the accumulation of 
CO2 in the previous class (2) the number of people in 
class. Therefore, in terms of classroom arrangement 
strategy, a healthy classroom environment can be 
maintained by adjusting between classes and increasing 
ventilation. 

12/10

Course on Spatial Data 
Collection Methods
After a lapse of one year, we once again returned to offer the 
required course of the Department of Geography, "Spatial 
Data Collection Methods". This time, students were 
introduced to the development and promotion of Civil IoT in 
Taiwan, giving students an in-depth understanding of the 
development of micro-sensors in the fields of air quality, 
earthquake monitoring, water resource management, disaster 
prevention and relief, information industry, etc. Information 
was also provided about the implementation of the Program 
for Promoting Six Core Strategic Industries, as well as the 
future trends of this policy and the related industries.  

In order to help students operate open source data, the TA 
guides the students to interface with the API (Application 
Programming Interface) of the public Internet of Things for 
people's livelihood, and use real-time data to create a visual 
presentation that maps Taiwan's air quality. An interactive 
web map can also be created that allows interaction with 
individual users, enabling them to find air quality pollution 
hotspots, and pay attention to the places that are important in 
their lives.

12/24



SC+NTU   Newsletter     
December 2021 

 

�4 Issue No.16

Achievements and Announcements

Sensor installation logic and challenges 

In order to stimulate and enhance community residents' awareness of climate change and the environment, IoT was 
introduced, and micro-sensors were used to monitor the pedestrian-scale microclimate within the community. The 
scientific research results were then disseminated among community residents, so that citizens could participate in the 
improvement planning for their living environment, climate action, etc., and even enact changes in their behavior. In 
the early stage of the research, this project considered different participants, such as National Taiwan University, the 
LASS community and community residents. Among them, there are three main research objects (research 
communities): the NTU campus, the Daxue Li in Daan District, and Jianguo Li in Yingge District. According to the 
possible impact of IoT environmental sensing, three levels are extended, (1) scientific level, (2) operation and  
management level, (3) community level. This article mainly discusses aspects of sensor deployment from these three 
levels.  

Figure(1)  Scientific level, community level and operation and management level

SC+ Work Team Wei-Jhe, Chen
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For different research objects (communities), different issues will be raised in relation to regions, industries, and 
population structures. This project has developed an all-in-one integrated sensor that can comprehensively measure 
six environmental parameters including temperature, relative humidity, wind speed, PM2.5, illuminance, and sound. 
Currently, sensors are being installed at the Daxue Li in Daan District. After discussions with the local community 
leaders, the team used the thermal infrared band of Landsat satellite telemetry to conduct preliminary analysis on the 
thermal environment distribution in Taipei City. When a high-temperature area is identified, the project team can use 
micro-environmental sensors and IoT to help leaders and residents gain a deeper understanding of the community 
environment, and verify the places that are located within an urban heat island hot zone, and determine whether the 
addition of environmental green space and water bodies can improve the thermal environment at the pedestrian scale. 
However, after understanding the problems faced by the community, the logic, difficulties and discussions of sensor 
construction are carried out for each level, as briefly described below. 

1. Science (issue) 

From the perspective of scientific research, scientists have access to in-depth research on the microclimate conditions 
of lanes and streets, as well as the numerical appearance of the environment caused by differences in land use. 
Therefore, based on the experimental design of scientific issues, taking the Daxue Li as an example, we try to gain an 
in-depth understanding of how far the cooling effect of parks and green spaces in the community can be extended. 
However, due to research limitations and the limited number of sensors, different forms of sensor monitoring 
configurations and arrangements have been generated. There are two main sensor monitoring configuration methods, 
(1) section line, and (2) nine-square grid. 

2. Executive management (practical difficulties) 

From the perspective of executive management, there are many issues related to infrastructure, administrative 
procedures, security, etc. These factors will become problems and limitations for implementing sensor installation and 
deployment. The deployment of micro-sensors in the community is mainly along street light poles, and its installation 
requires the approval of the relevant authorities and must follow certain installation parameters, such as height, etc. 
During this period of time in the campus, the construction can be divided into three aspects to discuss the difficulties 
encountered by the executive management level: (1) obtaining official approval and official document signing, (2) 
street light pole configuration, and (3) illuminance and solar battery. 

3. Community (issue) 

Thinking at the community level allows one to go deeper into specific issues to deploy sensors, understand the impact 
on the environment, and give feedback for improvement and action. There are many restaurants located within the 
Daxue Li, which is a mixed residential and commercial zoning type, but residents here may be affected by the heat 
and air pollution generated by the restaurant businesses. In order to understand these issues, sensors can be installed at 
contentious points for environmental monitoring. The social-oriented sensor installation and discussion of issues thus 
becomes controversial and the results of monitoring are a double-edged sword. It may solve local environmental 
problems, but it may also cause unexpected results. Therefore, when installing sensors that have social implications, it 
is necessary to communicate and discuss with the community in order to comprehensively improve the desired 
climate action and strategic planning. 
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System architecture pursuing low cost and elegant maintenance 

The information communication system of this project is structured using Google Cloud Platform (GCP) cloud 
service. Cloud services has become the development trend of the information and communication industry in recent 
years. There is no longer a need to purchase and maintain physical data centers and servers, and the usage of various 
services can be expanded or reduced at any time according to project needs and to reduce infrastructure construction 
costs; PaaS (Platform as a Service) makes the system highly flexible and can quickly deploy various types of services, 
so that the life cycle of software development, from construction, testing, deployment to update and management, 
results in a very complete, stable and convenient platform tool to use and maintenance. The mechanism can also 
greatly reduce the burden on program developers and reduce labor costs. In addition, with the vigorous development 
of the IT industry, information security has become an important area for the development of various countries, and 
the system built on the cloud service also has various and powerful tools to help program developers rapidly improve 
the capacity of information security. 

The system architecture of SC+ can be roughly divided into: data retrieval (Data retrieval), database (Database), 
programming interface API (Application Programming Interface), and data display dashboard (Dashboard). Several 
important service units are introduced here as follows: 

   SC+ Work Team Miao-Jung Chien

Figure (2) System architecture of SC+
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1. MikasaAckerman, which is responsible for the important task of automatically receiving sensor data, then sorting 
and transferring it to the database, operates on the virtual machine of Google Compute Engine, and subscribes to 
sensor data channels from NTU4AQ and LASS. When the sensor publishes the data to the MQTT Server, Mikasa will 
receive the data synchronously, then organize and store it in the project database. 

2. ErwinSmith provides the core MongoDB database for this project. We adopt the structure of a non-connected 
database, which can store various data from different sources and different structures with high flexibility. In addition, 
because of the cloud service architecture, the server level can be adjusted in stages according to changes in the actual 
database data volume and data I/O, which has achieved notable cost savings. So far, the database has stored more than 
7 million pieces of data, with an average of more than 20,000 pieces of data stored per day. 

3. HistoriaReiss is the API service for this project, written in the python flask framework and built on the App Engine 
of GCP. It provides external data API services for team partners to access data for analysis, and internally provides 
stable API data flow to the dashboard. Under the operation of GCP's stable service platform, we can easily observe 
the usage status and abnormal reports of each API in the background, and can also manage specific purposes, such as 
limiting API usage, etc., which is conducive to management and maintenance. 

4. KeithShadis provides an interface to the calibration model. With KeithShadis, the sensor data calibration model 
can be easily deployed to the HistoriaReiss API through the GCP Cloud Function service. Its key design feature 
allows the direct updating of a calibration model, directly applying the latest calibration to the sensor data, without the 
need to adjust the entire code. Furthermore, using the management version of Cloud Function, the change history of 
the data calibration model can be preserved in order to facilitate retrospective analysis. 

5. NileDawk, DennisAiblinger, and BorisFeulner are the data visualization real-time dashboards of this project, 
which present information for different customer groups, and are built on the GCP Cloud Run service. The NileDawk 
dashboard is mainly displayed on the touch screen in the IPCS, presenting the sensing information of all the sensors 
of the project. Its design principle uses the map as the carrier for all sensor locations. Users can zoom in and out of the 
map, click to view real-time data and graphs of different sensors, switch between indoor and outdoor sensors, and 
zoom in on the graph for the time interval to be observed… among other functions for teachers and students who 
already have environmental awareness and the ability to operate infographics, NileDawk can provide a variety of 
environmental information for users to interpret. Dennis and Boris are established community partners, eliminating 
the need for hands-on operation, and the information is clear at a glance, suitable for the general public to be able to 
quickly grasp the quality of their surrounding environment. 
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Science Tips
Popular science? Science communications?

If a scientist communicates research results to the public today, the word "popular science" will naturally appear in our minds; but have we 
ever considered what the term "popular science" really means or where it originated? The research of Huang Junru (2015) considers the 
context  of  Taiwan's  development in  science communications,  and found that  the term "popular  science"  represented the action of 
popularizing  scientific  achievements,  which  subtly  implied  the  elevated  status  and authority  of  science.  It  concludes  that  this  was 
reasonable in the context of Taiwan's past development, but with the changing times, it has become necessary to shift the direction of 
scientific communication towards the stage of integration with daily life.

But what do we, in the scientific community, really mean by this? Interestingly, Luo et al. (2016) pointed out that although Taiwanese 
scientists are not heavily involved in public science communications, the degree is no less than that of scientists in Germany and the 
United States. However, when it comes to the choice of communication channels, compared with scientists in other countries, they are 
less inclined to interact face-to-face with the public. The research conducted by Zhang Yaoren (2020) shows that in the past, Taiwan's 
research on science communications was primarily carried out in the two disciplines of communications and science education, and that 
within the natural science disciplines there was virtually no research on the subject. The above two studies indicate that for Taiwan, 
environmental science communications is still not among the main areas of focus for research, and the scientific community is not yet 
adapted / does not know how to deliver science communications in an interactive way, so that the prevailing pedagogy tends toward the 
form of a one-way transfer of knowledge. 

So, what is the best way forward?  In the past few years, Taiwan has provided a relatively successful case of scientific communication of air 
pollution issues. Through the open source Location Aware Sensing System (LASS), which relies on an information volunteer approach, or 
civic tech, the air box has successfully transitioned from a maker-style practical application to a novel cultural production method (Zeng 
Jingyue, 2021). In recent years, related environmental science communities have also begun to use microsensors as their research tool of 
choice (Ho et al., 2020; Li et al., 2020). The bottom-up action from this project coincides with the core value of successfully developing 
the field of science communications internationally; and a movement towards the goal of democratizing science (Hung et al., 2020). This 
also highlights the need for cross-disciplinary cooperation in the development of science communications. In addition to enabling the 
scientific community to access new communication channels, this opportunity also allows the core concepts of science (such as scale, 
certainty, etc.) to be integrated into daily issues, thus allowing reflection every day on the relevance of scientific issues (Huang Junru, 
2015).
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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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ABOUT OUR TEAM
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
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