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ABSTRACT

The APRS (Automatic Positioning Reporting System) is an automatic positioning system
via radio wave. The APRS network in Thailand is used in situations such as weather reporting,
location reporting, vehicle status. Examples of location reporting are current locations, parking
spots, and examples of vehicle status are fuel consumption, speed, temperature. However, the
APRS network has been designed for amateur radio operators, and public access is limited.
Therefore, this project aims to obtain weather information from the APRS network and virtualize
the data for public information.

The system is designed to be a web-based application for ease of access. The data obtained
from the APRS network in conjunction with Google Map API are major input and development
tools. The weather data are presented in an easy-to-understand format, and users may select one
that suits their preferences. The information shown are either in an overview or in-details format.

This project fulfills its objective of increasing awareness of the existence of the APRS

network and of virtualization APRS weather data to public.
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Wind Wind Gust Temp Rain Rain Rain Humidity = Barometric
Direction Speed Last Hr Last 24 Hrs Since Midnight Pressure
eccc 8sss gggg | tttt rrrr PPPP PPPP hhh bbbbbb
Bytes: 4 4 4 4 4 4 4 3 5
where: ¢ =  wind direction (in degrees).
s =  sustained one-minute wind speed (in mph).
g =  gust(peak wind speed in mph in the last 5 minutes).
t = temperature (in degrees Fahrenheit). Temperatures below

zero are expressed as -01 to -99.
= rainfall (in hundredths of an inch) in the last hour.
= rainfall (in hundredths of an inch) in the last 24 hours.
rainfall (in hundredths of an inch) since midnight.
= humidity (in %. 00 = 100%).
=  barometric pressure (in tenths of millibars/tenths of hPascal).

> w'T K
]

4

Other parameters that are available on some weather station units include:
L = luminosity (in watts per square meter) 999 and below.
{ (lower-case letter “L™") = luminosity (in watts per square meter)
1000 and above.
(L 1s inserted in place of one of the rain values).
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2.6 Data Visualization
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2.9 Prophet
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g(t) = (k+ a(t)"d)t + (m + a(t)™y),
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31] 2.6 A standard Fourier series2
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A491U Season Component Ao s(t) = X(t)B

2.9.3 Holidays and Events
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13197 2.1 A15190dA9 Event 1A Holiday

Holiday | Country | Year | Date
Thanksgiving { US 2015 | 26 Nov 2015
Thanksgiving | US 2016 | 24 Nov 2016
Thanksgiving | US 2017 |23 Nov 2017
Thanksgiving | US 2018 |22 Nov 2018

Christmas | * 2015 |25 Dec 2015
Christmas | * 2016 | 25 Dee 2016
Christmas | * 2017 | 25 Dec 2017
Christmas | * 2018 | 25 Dec 2018
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2.9.4 Model Fitting
Model 484 Prophet 19 Stan’s L-BFGS Algorithm d115ua519luaa Tagay

ludagy 2.10

model {
// Priors
k ~ normal(0, 5);
m ~ normal(0, 5);
epsilon ~ normal(0, 0.5);
delta ~ double_exponential (0, tau);

beta ~ normal(0, sigma);

//~Logistic dikelihood

y ~ normal(C ./ (1 + exp(-(k + A * delta) .* (t - (m + A * gamma)))) +
X * beta, epsilon);

// Linear likelihood

y ~ normal((k + A * delta) .* t + (m + A * gamma) + X * beta, sigma);

31 2.8 Stan’s L-BFGS Algorithm

Stan's L-BFGS 1® model 1111 trend, seasonality, holiday 4137U Ay input X

uagth X lunulugasiidlu linear likelihood
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13197 3.1 Weather Report Requirements Specification (1)

Details Priority
=2 9 ] 4
R1 mmagaamwmmﬁmnnu'lw aprs.fi - Weather report Must have
- Functional
R2 | H@AUHUNUU Web Application - User Interface Must have
- Functional
R3 | UAAIAIUIUDY Weather station TULHUT - Weather report Must have
- User Interface
- Functional
9 = . A o 9 o
R4 Lmﬂwauﬁaﬁmwmmﬁmmﬁmuiﬂ S1UU Info Window Worudd1Uae | - User Interface Must have
v a3 .
et - Functional
R5 | uaaadeyaanmeimeuuuazidoavesaniiila q vuandmdie - User Interface | Must have
r H 9
(Sidebar) ienannaoniiiiy - Functional
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‘ ID Details Type Priority
oA Ay .
R6 ﬂmazaaﬂuﬁmgﬂuwmamwuw 1#11A Geolocation 118 Heatmap - Weather report Must have
- Functional
R7 LLﬁﬂQ%@DﬁﬁﬁﬂWWﬂ1ﬂ1ﬁﬂ%ﬂﬁu ﬁWN!!ﬂ‘]J‘].]igLﬂ‘WU@QﬁﬂTWEﬂﬂ"lﬂﬁLﬁﬂﬂ - Weather report Must have
- Functional
R8 | @11139 zoom map & dren3180U scroll mouse Wdiﬂﬂaﬂﬂll +(Zoom in), | - User Interface Must have
-(Zoom out) - Functional
R9 | udawa1veteyaiignaunaige egamweimaduiialas - User Interface Must have
- Time
- Functional
) = a Y A a
R10 ua1Juﬁmmagaﬁmwmmmmuazwﬂﬂmmﬁaﬂﬂ'lﬂ Luﬂﬂﬁﬂﬂu > - User Interface Must have
- Functional
Y r [
R11 LLﬁﬂ\‘l!ﬂlﬂ/ﬁH!Wu\‘lﬂﬂﬂUu LAgaNINDINIA U @‘inmmuuq Lﬁﬂﬂaﬂ‘ﬂﬂﬂ - User Interface Must have
<munuvn vn i ldndnnaniila - Weather Report
- Functional
) 3 A 1 9
R12 | uaadoyalagsuilunia iooglumniin Heatmap - User Interface Could have
- Functional
9 ) Y o 3
R13 LLﬁﬂ\ﬂlﬂQﬁﬁﬂWWﬂWﬂTﬁﬂﬂuWﬁ\i 10 “B'JI?J\? Iﬂﬂllﬁﬂ\?ﬂﬁﬂ_’uﬂﬂw - Weather report Could have
- Functional
o <, <
R14 zzﬁﬂqai'auuaﬁﬂwwa1ﬂ1ﬁé’auwaq 103213 Tnanaaanailuaiag - Weather report Should have
- Functional
° v A a .o ' =
R15 GLﬁlﬂﬂl“Hux‘lﬁﬂﬁﬂ@ﬁﬂ"l‘l"l’tﬂﬂ"lﬁﬂﬂWEJL‘].]H@HLLWHQﬂaN”U@QLLWH‘V] (mﬁeu - User Interface Could have
1P ﬂﬂﬂn center 11 info window 94 aprs.fi) - Functional
R16 | L&A Heatmap vosanmweIMeAlaaslszan - Weather Report Could have
- Functional
R17 | dark mode / light mode - User Interface Should have
- Functional
U @ I
R18 !!ﬁﬂﬂWﬂWﬂiﬂIﬂWﬂWﬂﬁ’Nﬂfﬁ 29U Iﬂﬂllﬁﬂ\mﬁ!ﬂuﬂﬁﬂ - Weather report Should have

- Functional
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3.3 uumngaina (Use Case Diagram)
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Use Case Name Search Wx
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Use Case Name

View Info Window
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Use Case Name

View Weather Information
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Use Case Name

Select Heatmap Mode
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Use Case Name

View Weather Averages
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M1519N 3.15 518A208AYBY Zoom in-out Use case
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"-id": 1,

"name": "HS9AN-10",
"temp": 26.1,
"time": 1616960022,
"pressure": 997,
"humidity": 79,
"wind_direction": o,
"wind_speed": 0,
"wind_gust": o,
"rain_1h": @,
"rain_24h": o,
"rain_mn": @,
"luminosity": o,
"pmi": 1,

"pm2 5": 3,

"pmle": 4,
"date_time": "2021-03-29T702:33:42+07:00"
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"id": 615,
"name": "HSS9AN-10",
"temp_avg": 28.626666666666672,
"temp_max": 31.7,
"temp_min": 25.6,
"date_time": "2021-03-27T00:00:00+07:00",
"date_timestamp”: "2021-03-27T00:09:38.854714+07:00"

"id": 553,

"name": "HS9AN-10",

"temp_avg": 27.940000000000005,

"temp_max": 28.3,

"temp_min": 26.7,

"date_time": "2021-03-26T00:00:00+67:00",
"date_timestamp": "2021-03-26T16:17:56.061636+07:00"
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"id": 7,

"name": "E23JWE-1",

"model_score": ©.9570358061134453,
"temp_next_day": 29.06810345798955,
"date_next_day": "2021-03-30T00:00:00+07:00",
"temp_next_twoday": 28.021964665997242,
"date_next_twoday": "2021-03-31T00:00:00+07:00"

llidll: 8,

"name": "E24CI-1",

"model_score"”: 0.7610537250001252,
"temp_next_day": 26.3793077729279,
"date_next_day": "2021-03-30T00:00:00+07:00",
"temp_next_twoday": 25.579406760894674,
"date_next_twoday": "2021-03-31T00:00:00+07:00"
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