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tƘƻǘƻƎǊŀǇƘŜǊΩǎ CƛŜƭŘ ¢ƻƻƭǎ ŀǊŜ ŎƻƭƭŜŎǘƛƻƴǎ ƻŦ Ƴŀƴȅ ŦŜŀǘǳǊŜǎΦ hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ 
features is the Ephemeris feateure. We decided to use a separate document to cover it. 

Ephemeris  

There are seven Ephemeris features. All Ephemeris features are displayed on a small panel on 
top of the app. The panel has seven sub-panels. You can swipe left and right to go to each sub-
panel to access the seven Ephemeris features. We will go through them one by one. 

Rise and Set 

 

As you can see from above, this feature shows you the Sunrise, Sunset, Moonrise and 
Moonset time and azimuth at the camera location on a certain date. The azimuth is the clockwise 
angle from the North, in case you are not familiar with this term.  

Hopefully the best icons for those four events are self-explanatory. If the arrow in the icon 
points up, it means a rise. Down means a set. The first row has a Sun in the middle, indicating it is 
for the Sun. The second row is for the Moon. So from top-left, the values are for Sunrise, Sunset, 
Moonrise and Moonset respectively.  

The Sun and Moon icons can be clicked to turn on or off the display of lines on the map. The 
color of the icon also matches with the line on the map. For example, the Sunrise icon is yellow, 
so is the color of the line for the Sunrise on the map. The Moonset is blue, so is the Moonset line 
on the map. The position of the lines is the azimuth. 

 

Date/Time and Time -zone 

 

 All Ephemeris features use the date and time. The date/time and time-zone are displayed on 
the bottom of the app just above the action bar. It shows a date/ time and a time-zone with icons 



and labels. All the icons and labels can be tapped, and some can be long-pressed for additional 
actions. 

1. Tap on the Clock icon (the icon on the far left): Set the date/time to the system date and 
time. Once tapped, the icon will become green and the time will be adjusted 
automatically when the system time changes. Please keep in mind, if you choose a time-
zone different from the time-zone set on your phone, the time will be different from your 
system time. However they are the same in Greenwich Mean Time.  

2. Tap on the Date/Time/Weekday labels: three sliders will show. They are for year, day and 
hour respectively. You can slide them to quickly change the date and time. Adjusting one 
slider will change other slides as well but at different paces/steps. If you want to quickly 
change to another year or month, you can use the first year slider. If you just want to fine 
tune the time, use the last hour slider.  

Tap on the Date/Time/Weekday labels again to hide the sliders. Or you can tap anywhere 
on the map outside the slider area to hide them.  

 

3. Long press on the Date/Time/Weekday label: A date picker will be shown to allow you 
adjust the dateΦ /ƭƛŎƪƛƴƎ ά/ƘŀƴƎŜ ¢ƛƳŜΧέ ǿƛƭƭ ŀƭƭƻǿ ȅƻǳ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǘƛƳŜΦ The function 
is the same as the sliders but you can change the date and time more precisely. 

 

4. Tap on the Location icon (the icon on the far right): we will automatically find out the 
time-zone at the camera location as on the map. Network connection is required for it to 
work. The location icon will become green if we detect the time-zone successfully. 



However, if you move the camera location to a distance far away from the previous 
location, the location icon will become gray again, indicating the time-zone might change 
(or not). You can always tap the location icon again to update but we never automatically 
detect the time-zone because it uses network data. 

5. Tap on the time-zone labels: You can choose a time-zone from a list of possible time-
zones. Changing the time-zone will change the displayed time or even date.  

 

The date/time/time-zone informations are shared among the Ephemeris features. Whatever 
date and time are shown on the date/time control, we refer it as the current time in this 
document. The current time is used to do all the calculations for the Ephemeris features.  



Twilights and Special Hours  

  

The twilights and the special hours are determined by the elevation angle of the Sun to the 
horizon. Please see the table below for the definition of those hours. 

 Sun Elevation Description 

Civil Twilight -6° to horizon ¶ Under clear weather conditions, for terrestrial objects to 
be clearly distinguished.  

¶ The brightest planets can appear during this time 

Nautical 
Twilight 

-12° to -6° ¶ The horizon is clearly visible, but artificial lighting must 
be used to see terrestrial objects clearly. 

¶  

Astronomical 
Twilight 

-18° to -12° ¶ Most casual observers would consider the entire sky fully 
dark 

¶ End of this twilight, the sky (away from urban light 
pollution) is dark enough for all astronomical 
observations. 

 

Golden Hours 12° to -4° A period shortly after sunrise or before sunset during 
which daylight is redder and softer compared to when the 
Sun is higher in the sky. 

Blue Hours -4° to -6° The time is considered special because of the quality of the 
light. Photographers call it sweet light. 

(Astronomical) 
Night 

< - 18° The sky (away from urban light pollution) is dark enough 
for all astronomical observations. 



When the current time falls into the period of a twilight or the special hours, that particular 
entry will be highlighted in green. As you can see below, the time is 20:16 which is within the 
!ǎǘǊƻƴƻƳƛŎŀƭ ¢ǿƛƭƛƎƘǘ нлΥлн ǘƻ нлΥонΦ ¢ƘŀǘΩǎ ǿƘȅ ƛǘ ƛǎ ǎƘƻǿƴ ƛƴ ƎǊŜŜƴΦ 

 

Actually, in the Rise and Set feature, we also show the time in green if the current time is 
within the 10 minutes before or after the time for the Rise and Set. 

 

Sun/Moon Positions  

 

The next Ephemeris feature is the Sun/Moon position. You will see the elevation and the 
azimuth of the Sun or Moon at any given date/time. 

  

As you can see above, the first one is the Elevation Angle to the horizon. The second one is 
the Azimuth, which is the closewise angle from the North. 

You not only can see the angles, but also can view the position visually on the Map. As you 
can see bleow, we draw the Sun and Moon according to the angles. It is hard to indicate the 
Elevation Angle using a 2D view. So you will have to imagine it is a view from up above the earth 
in the out-space. The shorter distance between the Sun/Moon to the camera icon, the 
larger/higher is the Elevation Angle. For example, if the Sun is right above your head, we will draw 
it over the camera icon. If it is Sunset or Sunrise time, the distance from Sun to the camera icon 



will be the longest which will be the same as the thicker color lines which we used to indicate the 
rise and set.  

If the Elevagion Angle is less than 0, it is below the horizon which means it is not visible. We 
will paint the icon in transparent. You can compare the moon color of the two screenshots below 
to see the difference.   

   

If it is during Sunset/Sunrise/Night time, we will cover the whole map with a color shade. The 
color will start to transition from the golden hours all the way till the astronomical night. The 
following three screenshots are at the golden hours, at twilights and at astronomical night 
respectively.  

   


