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OTDR: Two-Way Optical Fiber Measurement

Applicable Model: AQ7280 series/AQ1210 series

When light is injected into an optical fiber, some of it is scattered
within the optical fiber to the opposite end of the light's path. This is
called backscattered light. Each optical fiber has its own
backscattered light value, or level. Since the connection loss for
fibers with different backscatter levels varies according to the
measurement direction, correct loss assessment requires
measurement from both ends.

For example, a fiber whose backscatter level is -60 dB is
connected to a fiber of -55 dB at a loss of 3 dB:

1 When an Optical Time Domain Reflectometer (OTDR) measures
from End A, the light travels at a backscatter level of -60 dB and then
declines by 3 dB at the connection point. However, since the backscatter
level beyond the connection point is -55 dB, which is higher than the A
side by 5 dB, the backscatter level is displayed as 2 dB due to the
difference between the connection loss and the backscatter level of the
B side. The loss of event 1 is -2 dB, which looks like the light is
amplified. This type of event is also referred to as a “gainer”.

2 On the other hand, when the OTDR measures from End B, the light
travels at a backscatter level of -55 dB and declines by 3 dB at the
connection point. However, since the backscatter level beyond the
connection point is -60 dB, the light declines by an additional 5 dB. It
therefore declines 8 dB in total. The loss of event 1 is displayed, in fact,
as 8 dB. Conversely this type of event is also referred to be a “loser”

The correct loss value is the average of the following:
The loss of “gainer” event 1 measured from End A: -2 dB
The loss of “loser” event 1 measured from End B: 8 dB

Therefore, the correct loss = 225895 — 3 4B
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