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Abstract: The optical fiber communication network is the important infrastructure for the modern information so-
ciety. Thanks to the reduction of fiber loss, the improvement of transceiver devices by electro-optical-electrical
conversion, the development of modulation technology and the introduction of digital signal processing, the ca-
pacity of optical fiber transmission has been greatly improved. In recent years, due to the large capacity demand of
data-centers and the next-generation wireless communication, metro and short-range transmission scenarios below
100 km have attracted lots of attention based on direct detection. The historical evolution of optical fiber commu-
nication systems was firstly reviewed, then the limiting factors in the direct detection system were analyzed. Fur-
thermore, the principle and system configuration of one-dimensional to four-dimensional self-coherent technology
were introduced, and finally, the low-cost evolution trend of the optical coherent transmission system was pro-
spected.
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