A mobile gnomonic tool for Android devices
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A software tool is here presented, in the formrofapp” for Android devices, that makes availablea
convenient and portable format all the astronomidata required for designing and/or verifying a
sundial. Moreover the possibility of sundial sintida, together with the availability of position én
orientation sensors, suggests to use this appdocational purposes.

Introduction

A large part of the dialists in the world have mbly used in the past, and maybe are still usidgyp

the Dialist's Companion [ref. 1] DOS program todithe sun parameter values that are needed for
sundial design or verification. Although this pragr can still be used today (by means of suitabl&DO
emulators) as well as many other freeware commnsgrams
(for example Orologi Solari [2]) it must be notedat new IR B 1 C
portable computing devices called smartphones aidets, W_
commonly used today, can offer a greater flexip#ilowing to 22:40:03 31/03/2013
easily get the required values exactly where theynaeded i.e. UTCH(CEL);giTm e

near the wall or the sundial to be designed offieeli

GMST 09:17:34.6 DeltaT 67.3s

Sol Et Umbra (SEU) is a freeware app for Androidides that AR AGSs Sl e

shows a similar set of information as Dialist's Gmmion. GEOGRAPHIC COORDINATES
Additionally it takes advantage of the sensors Hratavailable latitude 45:24:45.4N longitude 07:41:10.4E

in Android devices (GPS receiver, magnetic sensor§®“c®  network accuracy  28m
accelerometers) to provide supplementary features. LOCAL TIME

Longitude difference -00:29:15

SEU can be downloaded to the device through thegt@delay Meanlozel e 211045

Store a Equation of Time -03:58.6

pp. Local apparent time 21:06:49

Zonal solar time 21:36:04

Sun ephemeris page . SUN EPHEMERIS
SEU starts showing the page in fig. 1. latitude  +00:00:00.5 longitude +11:17:14.1

All parameters are computed [ref. 3] for the tineeshown by  ga 00:41:30.5 declination +04:27:53.6
the device. However since smartphones can havega tdock azimuth +129:53:16.1 height  -26:59:45.7
error, SEU makes use (when authorized by the usiethe Sunrise 0716159  SunSet 19:51:15.4
internet connection to get the exact time from @mic clocks ~'™ansit 1333:20.8 Light hours 112:34:59.4

network through the NTP protocol. As a result thdidated time TIME MEASUREMENTS

is correct within 1 second. Italic hour 02:49:23.5
Babilonic hour 15:25:44.5
Temporal hour 02:58:22.9

Following data are contained in a vertical scrdéadrea.

First of all the local coordinates, as obtainedrfrGPS or from
the network, are shown. Then there is a list ofetiand sun 3‘5‘{25;;“::”‘“5;2“53 1333207
parameters that cover everything a dialist couktin€inally the A::: . A‘S‘r,; e
last lines contain the Islamic prayers times ferchrrent date.  yagnib 1951152 Isha  21:32:21.4

Hours to sunset 21:10:36.4

Fig. 1 — Sun ephemeris page

! This paper has been originally presented at théllX¥homonic Italian Seminar, Chatillon (Ao), ItalDctober
2012



A click on the time/date line activates graphic coamds at the \
bottom of the display that can be used to change &nd date, 24 ‘ ’

while all the sun parameters are still displayedeia time (fig.

Fig. 2 — Time change controls

2). As an alternative a menu command is availablehange
time and date via a suitable dialog.

The location position can be changed through aditdo, however a map can also be activated ttheet
desired location. Aind placecommand is also available to easily find the cowi@ds of whichever place
in the world and to obtain sun ephemeris for thate

Sundial simulation

Android devices usually contain magnetic sensors
and accelerometers that can provide the
orientation of the device in spdceherefore an
Android app can compute the declination and the
inclination of the plane containing the device
display.

SEU can so draw a sundial on the display and it
can update the drawing as the device is moved
(fig. 3). Options are available to draw different

types of hour lines and to draw the shadow of the
style. Moreover a command is available to stop

Fig. 3 — Sundial simulation

the automatic update and to fix the declinatiorclination couple to the desired values.

An additional graph can be drawn showing the 3
paths on an azimuth/elevation diagram for t
local place (fig. 4). Depending on the set
declination and inclination values, sun paths 4
line hours are colored such that the time perid
when the dial is lighted can be identified.

The main purpose of the sundial simulatig
feature is to provide an educational tool f
learning sundial dependency on wall orientation
Although this feature could be theoretically us i Z
to actually design a sundial by just laying tt Fig. 4 - Lighting conditions grag
device on a wall, this cannot be practically done

(at least today) because of the large errors magsetsors can sometimes exhibit.

References

[1] R. Terwilliger & F. Sawyer , “The Dialist's Copanion”, 1996

[2] G. Casalegno, “Orologi Solarihttp://digilander.libero.it/orologi.solari/downloatbwnload _enu.html
[3] J. Meeus, “Astronomical Algorithms”, WillmanneB Inc, Second Edition 1998

Casalegno Gianpiero - Via M. D’Azeglio 179 — 10@stellamonte (TO) — Italy
sun.dials@libero.it

2 Magnetic sensors can easily get uncalibrated SB&EtUmbra help pages for a calibration procedure.



