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Assessment of ECD Estimation methods in
Loran Ground-Based System to determine

the accurate positionin the man-made crises
Mahdi Modiri*'1, Reza Arab-Sahebi?, Hanieh Tabatabaei’

Abstract

oday, GPS is as the most popular positioning system throughout the world but the weaknesses of this sys-

tem such as natural and artificial atmospheric disturbances, being a target possibility of GPS satellites in
space and etc., can disrupt infrastructure of global positioning. So Loran ground-based positioning system was
introduced as augmentation system (under normal condition) or backup (in crisis). Various factors may affect
on the accuracy improvement of the system. One of the most important parameters is envelope-to-cycle dif-
ference (ECD). This parameter indicates the time difference between carrier phases of loran related to timing
origin of standard signal and determines at what locations; the signal will be zero. This parameter will have two
advantages: (1) reduces the time to reach the receiver position, (2) by comparison with the standard zero point
and zero crossing signal, will help to the receiver for verifying the received signal. In crisis situation, what
particularly important, is achieving high-precision position in the shortest time possible so ECD determination
is effective in reducing the time and increasing the accuracy of positioning. If this parameter is not specified
correctly, causing the cycle error and cause the receiver to select the wrong cycle. This error may continue dur-
ing the tracking signal and cause the error of distance-metry is a few thousand kilometers.

Keywords: Loran, Envelope-to-Cycle Difference, standard zero point, accuracy; cycle error
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x10* Spectrum Of Original and Distorted Loran-C Pulse
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Original and Distorted Pulse Comparison
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1. Envelope-to-Cycle Differences (ECD)
2. Global Positioning System (GPS)

3. Long Range Navigation (Loran)

4. Chayka

5. Half-Cycle Peak Ratio (HCPR)

6.  Peterson

7.  Dean

8.  Sherman

9.  Farnworth

10. Last

11. Dewalt

12. Bendix-King

13. Additional Secondary Factor (ASF)
14. Millington

15.  Millington-Pressey

16. Monteath

17. Johler

18. Berry

19. Pulse Leading Edge

20. Pulse Trailing Edge

21. US Coast Guard

22.  Group Delay
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