
Introduction to STK – Space Systems 
Introduction: 
This scenario depicts a representative space mission using the free version of STK.  The mission in this 

example is a Low Earth Orbiting (LEO) scenario, which collects imagery for a ground target, then 

downlinks the data to multiple ground stations while maximizing power to the satellite’s solar panels.  

The satellite’s orbit line is colored based on the intervals for payload imaging, antenna downlink, 

sunlight, penumbra, and umbra. 

 

Exploring this demo 

 Use the Animation toolbar to put the scenario into motion:  

 Use Stored Views to visualize each section  

 Use Quick Reports to evaluate each section  

Section 1:  LEO Image Collection 
This section shows the collection of a ground target from the satellite.  The attitude is defined using the 

“Precomputed” type, which allows users to specify the orientation of their platform from a data file 

containing time history of yaw, pitch, roll, euler angles, or quaternions.   In this case, the attitude was 

generated using STK / SOLIS, which provides a complete spacecraft simulation environment in STK, 

including full rotation dynamics; attitude determination and control; sensor and actuator models; and power 

and payload modeling.  Alternatively, STK SatPro allows users to define constant slew times to other STK 

objects. 

http://www.agi.com/products/stk/stk-solis/default.aspx


 

 Stored View: LEO Image Collection  

 

 

 Stored View: LEO First Image  

 

 



 Quick Report: Target Collection Times  

 

 

 Quick Report: AER 



 

 

 

Section 2: LEO Solar Power Collection  
 

This section shows how to compute the lighting times for the solar power collection.  Furthermore, the 

attitude of the satellite slew so that the spacecraft solar panels are perpendicular to the Sun when not in 

another operation mode.  STK / SatPro allows users to extend these calculations and compute the angles 

and power generation of the solar panels. 

 

 Stored View: LEO Sun Sensor  

 

http://www.agi.com/products/stk/modules/default.aspx/id/stk-satpro


 

 

 Quick Report: Spacecraft Eclipse Summary  

 

 



Section 3:  Antenna Downlink Times 
 

After the image is collected, the spacecraft needs to downlink the data to a ground station.  In this case, the 

data needs to be downlinked over 2 passes at a Ground Station in Atlanta and KRUF.  Again, the spacecraft 

will need to slew to point the antenna in the direction of the ground stations. 

 

 Stored View: Antenna Downlink 

 

 

 Quick Report: Antenna Downlink Access Times  



 

 

 

Further capabilities: 
STK has a several of add-on modules that extend these capabilities for space systems.  For a collection of 

capability videos for space systems, please go to the following website: 

http://www.agi.com/products/video-samples/ 

  

http://www.agi.com/products/video-samples/

