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Abstract: In this research, with the installation of Sigfox's antenna in our university, we installed IoT equipment that makes use of the 

Sigfox network. As an example of an IoT device, we tried installing it on a water meter to acquire data, such as water usage fee, via internet. 

Also, using the system outline, we constructed it as an educational system. 
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1. Introduction 

I will introduce Kyocera Communication Systems’ “Sigfox” 

network. In the IoT market, it is predicted that more than 50 billion 

IoT devices will be in use in the world in 2020 (Fig. 1).  

 

Fig. 1 IoT device market. 

Show issues and communication needs of IoT (Fig. 2). 

 

Fig. 2 Issues and communication needs of IoT. 

Sigfox (Fig. 3) is one of the LPWA (Low Power Wide Area) 

communication networks. 

 

Fig. 3 Introduction of various networks. 

A small amount of data is effective for sensors and the like, and 

since it does not consume much power it can operate with a battery 

for a long time. Founded in 2009, Sigfox is headquartered in France. 

It has the following characteristics. 

(1) A global telecommunications carrier specializing in LPWA. 

(2) Contract with one business operator per country and that 

business operator constructs and operates a network. 

(3) UNB (Ultra Narrow Band) communication, which sends data of 

only 12 bytes. 

Outline of Sigfox network service (Fig. 4). 

 

Fig. 4 Sigfox network service. 

(1) Ultra low power consumption (operation with batteries and dry 

batteries for several years). 

(2) Low cost (1 line (device) annual price 100 yen ~). 

(3) Simplification (quick start). 

・Providing Sigfox cloud. 

・No SIM / pairing setup required. 

(4) Global expansion (The same global network, under development 

in 36 countries worldwide). 

In this research, we installed Sigfox's antenna in our university 

and attempted to acquire water meter data with IoT equipment 

added via the Internet using the Sigfox network. We also tried to 

construct an educational system using that system. 

2. About installation of the Sigfox antenna 

A university map is shown here in order to examine the location 

for installation of the Sigfox antenna at the Hiroshima Institute of 

Technology (Fig. 5). 
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Fig. 5 University map. 
Since it is a downward sloping hill between the Tower Denebu 

at the top of the university map and forest of Miyake, Nexus 21, the 

Sigfox antenna was installed at the highest position, which is the 

first parking lot’s water tower. 

 

Fig. 6 The water tower seen using Google Maps. 

The white part ◇ in the center of Fig. 6 is a water tower, and 

we installed Sigfox's antenna in the place marked. Also, the Sigfox 

antenna can be seen at the right end of the water tower (Fig. 7). 

 

Fig. 7 Water tower photos (The Sigfox antenna can be seen at the right end 

of the water tower). 

 

Fig. 8 Sigfox antenna position seen on Google Maps. 

The location of the Sigfox antenna is shown on Google Maps 

(Fig. 8). Currently, we are able to capture Sigfox antenna signals in 

the northeastern part of Itsukushima and near Ujina port in 

Hiroshima. 

3. Sigfox Area 

 

Fig. 9 Sigfox Areas in Japan 

Sigfox Areas in Japan are shown (Fig. 9). The Hokkaido, 

Kanto, Chukyo, Keihanshin and Fukuoka districts are covered, and 

we installed the first Sigfox antenna in the Hiroshima area. 

 

Fig. 10 Areas of Sigfox (Hiroshima area). 
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4. IoT equipment added to a water meter 

Since we installed the Sigfox antenna in Hiroshima Institute of 

Technology, we installed a water meter with IoT equipment and 

attempted to acquire the data via the Internet. 

 

Fig. 11 Photo of water meter used. 

A picture of the water meter used is shown (Fig. 11). By using 

an electronic water meter, we can measure the water service usage 

fee by receiving this meter’s signal. 

 

Fig. 12 Electronic counter (left) and Sigfox antenna (right). 

We receive the electrical signal from the water meter with the 

(left) electronic counter and transmitted radio waves from the 

(right) Sigfox antenna (Fig. 12). 

 

Fig. 13 An example of the receive log. 

The device is 4CE4FC. “time” is 1510378532. Unix time 

displays the elapsed time from 0:00:00 on January 1, 1970 in 

seconds and μ seconds (six bits of 32 bits). Converting 1510378532 

results in 2017/11 / 11-14: 35: 39. Snr ratio is 27.52 dB. For 

“station”, the base station number is 5861. “data” is 

01530000000000000000000004. The value of the meter is 2012m3. 
When water is flowing the setting changes to 2014 m3, then “data” 

changes to 01530000000000000000006, and the decimal value of 

this value becomes the use flow rate m3. “avgSnr” is 27.52. “lat” is 

latitude, 34.0 degrees, “lng” is 132.0 degrees in longitude. “rssi” is 

the receiving strength of -124.00 dBm. “seqNumber” is the 

receiving number.  

As a result, it became possible to communicate with the IoT-

equipment-added water meter, as well as to acquire the amount of 

water used via the internet. 

5. Education system materials 

 

Fig. 14 Sigfox uplink. 

 

Fig. 15 Sigfox data description. 

 

Fig. 16 Sigfox signal modulation. 

 

Fig. 17 Band capacity. 
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Fig. 18 Ultra narrow band enables long distance communication. 

 

Fig. 19 Sigfox's core service. 

 

Fig. 20 Sigfox's small message protocol. 

 

Fig. 21 Sigfox’s Security. 

 

Fig. 22 Sigfox data protection. 

 

Fig. 23 Sigfox Relay. 

6. Conclusion 

As mentioned above, it is a problem that Sigfox is only being 

used in a limited number of areas. As a study to further promote its 

popularization going forward, we installed the Sigfox antenna in 

Hiroshima Institute of Technology and acquired data from an IoT 

equipment-added water meter via the Internet using the Sigfox 

network. Through this, we were able to use that system to explain 

the mechanism of Sigfox, and we could also put together a basic 

education system.  

To progress to the next step in the future, we will prepare texts 

and the like that can be used for actual lectures and practical 

training. These materials will be used to construct an educational 

system to let people know what the Sigfox network is, through open 

campus events and lectures. To that end, we are conducting new 

research specific to Sigfox which includes not only the 

measurement of water usage through the Sigfox network, but also 

research into social infrastructure fields like electricity and gas 

consumption, as well as into environmental fields like weather 

observation and others. We aim to promote the further spread of 

Sigfox through these efforts. 
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