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The Optical Time Domain Reflectometer (OTDR) is a unique piece of optical fiber test 
equipment; it provides a graphical display, called a signature trace, of loss over a system’s 
entire length.  An OTDR can locate optical events (such as continuous fiber, splices, connectors 
and faults) and measure the loss and distance of each system component.  The OTDR is also 
unique because it requires access to only one end of the fiber link to make these 
measurements.  These capabilities make the OTDR a versatile tool for cable acceptance 
testing, connector and splice loss testing, system documentation, and troubleshooting. 
 
The OTDR works a lot like radar, sending pulses of light out through the fiber and then 
measuring the level and time delay of the reflected pulses as they return (see Figure 1).  Since 
the OTDR is measuring the light that is reflected back and not the actual amount of light that is 
received at the opposite end, the measurement can, however, produce anomalies that are not 
seen in typical end-to-end attenuation testing.  One of the most common of these anomalies is 
called a “ghost.”  Learning how to identify and treat “ghosts” will improve your ability to obtain 
accurate measurements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A ghost can be defined as a faint, false, or sometimes secondary image that appears to be 
something real.  The OTDR can produce such images on the signature trace that would appear 
to be a connector pair or mechanical splice.  The operator is usually alarmed because the 
signature trace displays too many connector pairs or splices at the wrong location.  So, what 
causes these ghosts and how can they be eliminated? 
 

Figure 1: Typical OTDR Signature Trace 
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A ghost is caused by an excessive amount of reflection from one of the system components, 
typically a connector pair (connector pairs reflect a large amount of light compared to the fiber or 
a fusion splice).  The connector pair reflects transmitted light back to the source and also 
reflects pulses returning to the source from the far end of the fiber.  The light is continuously 
reflected between connector pairs in both directions causing the OTDR to display undesired or 
false returning signals (see Figure 2).  Usually the intensities of these secondary reflections are 
too low for the OTDR to record.  When the reflected signals are below the detection threshold, 
the OTDR will only display the initial back reflection and the signature trace will look normal.  
However, when the secondary reflections are detectable, they create a false image on the 
signature trace. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If sufficient light is reflected back, the secondary reflections will have enough intensity to register 
on the OTDR as separate events.  The separate events or “ghosts” will appear as one or more 
additional connector pairs. The two connector pairs close to the OTDR (at each end of the 
access jumper), will create secondary reflections with the highest intensity.  Thus, ghosts 
typically appear at distances that are multiples of the access jumper length.  If the access 
jumper has a length of 50 meters, a ghost would appear at a distance of 100 meters and 
possibly at distances of 150 and 200 meters.  Another characteristic of a ghost is that there is 
no power loss associated with it.  In the signature trace shown in figure 2, notice that there is a 
drop (loss) from one side to the other for the connector pair at length L.  The ghost at length 2L 
has no drop from one side to the other. 
 
Now that we know what causes ghosts, we can eliminate them from the signature trace. 
 
First, make sure that the range setting on the OTDR is greater than the distance of the cable 
run.  The range setting is the maximum distance across which the OTDR will display a trace.  If 
the range is set at 5 km and the optical fiber system is greater than 5 km, only the first 5 km of 
the system will be displayed on the trace.  Any reflective event beyond the 5 km limit may show 
up as a ghost.  This can resolved by choosing a range setting that is greater than the optical 
fiber length. 

Figure 2:  OTDR Signature Trace Displaying a “Ghost” 
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