














Lastly, as assessment of components required to meet the space environment indicated that they represented a low 
risk to development. Next steps include incorporating a custom lens design to optimize signal detection limits, as well 
as creating a ruggedized version for use outside of the laboratory.  
 
 

7. OPERATIONAL SCENARIOS 
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The system will wait until an incoming signal is registered. In this mode, each detection of any signal will send the 
following information as a packet to the spacecraft (for transmission to ground): 

 Detected wavelength 
 A profile of the incident pulse 
 Time of pulse detection 
 Spacecraft ephemeris 
 Position within the FOV (This will vary depending on passive or active mode) 

 
The system will remain in the passive observational mode where all the light collected by the wide-angle lens is 
allowed through to the detectors, observing the entire FOV. This will continue until the detection of a pre-set number 
of pulses have been detected (to be determined during prototyping) – essentially after the laser characteristics have 
been established. 
 
Once laser characteristics have been established, the system will be triggered to switch to Active Mode to attempt to 
determine the direction of incident light.  
 
Active Monitoring Mode 
 
Here the heading of the incident laser is determined to within 0.1o. Based on breadboard testing, it would be able to 
localize a threat 450 times a second. This localization frequency satisfies the 1 Hz imaging rate recommendation 
mentioned in Section 4. 
 
 

8. CONCLUSIONS 
 
A breadboard of the Detection Of Laser Operations in Space (DOLOS) system was developed and showed the 
feasibility of a laser threat detection system for space borne assets. The system will detect, characterize, and localize 
incident laser pulses. This allows for determination of both the type of system, and more importantly, the direction 
from which is was initiated. 
 
 

9. REFERENCES 
 

[1] D. Jacques. Very High Angular Resolution Laser Beam Rider Detector Having a Gated Image 
Intensifier and a Video Camera US PTO 5,280,167 

[2]  Defense Intelligence Agency, “Challenges to Security In Space,” 2019. 

[3]  T. Harrison, K. Johnson, T. G. Roberts, T. Way, M. Young and M. C. Faga, “Space Threat 
Assessment 2020,” Center for Strategic & International Studies, 2020. 

[4] H. Kaushal and G. Kaddoum, “Applications of lasers for tactical military operations,” IEEE 
Access, vol. 5, pp. 20736-20753, 2017.  

Copyright © 2021 Advanced Maui Optical and Space Surveillance Technologies Conference (AMOS) – www.amostech.com 



[5] M. E. Rogers, “Lasers in Space Technological Options for Enhancing US Military 
Capabilities,” Air War College, Maxwell Air Force Base, Alabama, 1997. 

[6] R. Opromolla, M. Grassi, G. Rufino, G. Fasano and L. De Luca, “Advanced LIDAR-based 
techniques for autonomous navigation of spaceborne and airborne platforms,” University of 
Naples Federico II, 2016. 

[7] L. Lyubomir and E. Teirumnieks, “Applcation of Laser Technology in the Army,” in 
International Scientific Conference “Defense Technologies", 2018.  

[8] V. Molebny, P. F. McManamon, O. Steinvall, T. Kobayashi and W. Chen, “Laser radar: 
historical prospective—from the East to the West,” Optical Engineering, vol. 56, no. 3, 2016.  

[9] T. Dekel and R. Levi, “Space Security Capabilities and Trends,” in Space Security 
Conference, 2011.  

[10] D. Wright, L. Grego and L. Gronlund, “The physics of space security,” American Academy of 
Arts and Sciences, 2005. 

[11] M. P. Pillsbury, “An Assessment of China's Anti-Satellite and Space Warfare Programs, 
Policies and Doctrines,” US China Economic and Security Review Commission, Washington 
DC, 2008. 

[12] U. Tatar, A. Gheorghe and O. Keskin, Space Infrastructures: From Risk to Resilience 
Governance, IOS Press, 2020.  

 

Copyright © 2021 Advanced Maui Optical and Space Surveillance Technologies Conference (AMOS) – www.amostech.com 




