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A lot of progress has been made on quantum mechanics to improve safety when transmitting information. Quantum key distribution (QKD) is an example of encryption technology that is used to improve safety. In this technology, BB48 protocol is applied to secure long-distance information. A test was conducted to assess the distance that can be covered when transmitting a secure key. Corning ultra-fiber with a loss coefficient of 0.18 Db/km was used to connect Alice (transmitter) and Bob (receiver) who were 240km apart.  In the transmission, an 8-channel DWDM module combined the quantum signal with an optical clock, and a CW laser was used to simulate a data channel. The conventional signals were then amplified before separating them with a DWDM de-multiplexer (Lucamarini, 2019). 
 The use of optic fiber in QKD technology decreases the loss of signal in a transmission. The test also utilized InGaAs SPDs10 to reduce the amount of noise. The process allowed Bob to translate the signals into secret bits and identify the final key.  Consequently, a quantifiable security parameter for the complete protocol (QKD = 4 × 10−9) was achieved. The results of this test also demonstrate that practical, robust, and autonomous QKD is feasible over very long distances of up to 307 Km (Marhoefer, Wimberger, &Poppe, 2007).  
Longer distances limit QKD technology. However, satellites can be used to improve signal transmission. The experiment demonstrated the benefit of using Micius satellite when connecting two locations in different continents. The test will be made more effective by using higher-orbit satellites to improve the QKD network. The network can also be enhanced by the application of entanglement based system (Korzh et al., 2015). 
In conclusion, the QKD network can also be improved with advanced developments. These developments will involve parallel connection from satellites to the various ground station. The signals will then be distributed to other locations in the globe. In the test, Decoy-state quantum key was distributed from a low-Earth-orbit satellite to multiple ground stations located in Xinglong, Nanshan, and Graz. This connection produces satellite-to-ground secure keys with ~kHz rate per passage of the satellite Micius over a ground station. For a real-world application of the space-to-ground integrated quantum network, we transmitted a picture of Micius (with a size of 5.34 kB) from Beijing to Vienna, and a picture of Schrödinger (with a size of 4.9 kB) from Vienna to Beijing, using approximately 10kB from the 100kB secure quantum key for one-time-pad encoding (Liao et al., 2018). 
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