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INTRODUCTION
Modulation systems are essential in satellite communication as they enable the efficient transmission of information through the satellite link. Various modulation schemes are used, depending on factors such as bandwidth, desired data rate, system design constraints, and available resources. 

Amplitude Modulation (AM)
This modulation scheme involves varying the amplitude of the carrier signal based on the message signal. However, AM has limited spectral efficiency and is susceptible to noise and interference, making it less commonly used in satellite communication.

Phase Shift Keying (PSK)
 PSK is a digital modulation scheme that encodes information by varying the phase of the carrier signal. It offers higher data rates and improved spectral efficiency compared to analog modulation schemes. Binary PSK (BPSK) and Quadrature PSK (QPSK) are commonly used variations.
Continuous Phase Modulation (CPM)
 CPM is a type of digital modulation scheme that maintains a continuous phase across symbol boundaries, resulting in a constant envelope signal. It provides good spectral efficiency and is robust against noise and interference. Modulation systems play a crucial role in maximizing the efficiency and reliability of satellite communication. By encoding information onto carrier signals, modulation enables the transmission of data through the satellite link. 

Quadrature Phase Shift Keying (QPSK)
One widely used modulation scheme in satellite communication is Quadrature Phase Shift Keying (QPSK). QPSK offers a balance between spectral efficiency and robustness against noise and interference. According to Mischa Schwartz in his book "Information Transmission, Modulation, and Noise," QPSK is a modulation system that encodes two bits of information into each symbol, which can be represented by different phase shifts of the carrier signal. QPSK is particularly useful for satellite communication due to its ability to mitigate impairments caused by atmospheric factors and satellite motion.

Orthogonal Frequency Division Multiplexing (OFDM)
Another modulation system commonly utilized in satellite communication is Orthogonal Frequency Division Multiplexing (OFDM). OFDM divides the available bandwidth into numerous orthogonal sub-carriers, enabling the transmission of multiple data streams simultaneously. In "Digital Communication Systems" by Simon Haykin, the author explains that OFDM's robustness against inter-symbol interference and multipath propagation makes it an ideal choice for satellite communication, particularly for high data rate transmissions. This process provides better spectral efficiency than traditional digital schemes such as QAM and PSK, and robustness against channel linear distortion. However, OFDM has a higher PAPR than traditional modulation schemes, requiring a large back off to avoid the compression at a high output level. non linear effects generated by the high-power amplifier may introduce more distortion to a satellite system that cause a system failure.  Therefore, characterizing the distortion performance of satellite RF components is essential for making a good system design

 Amplitude Shift Keying (ASK)
ASK is a simple modulation technique where the amplititude of the carrier signals varied  to represent digital data. . In the book "Satellite Communications Systems Engineering" by Pritchard and Sciulli, the authors state that although ASK offers a simple implementation and good power efficiency, it is less commonly used in satellite communication due to its limited spectral efficiency and vulnerability to noise and interference.

Frequency Modulation (FM)
 Is another modulation scheme that has found applications in satellite communication, specifically for analog signals. FM encodes information by varying the frequency of the carrier signal. In "Communication Systems" by Carlson and Crilly, FM modulation is described as a favorable choice for audio transmissions due to its improved resistance against noise compared to other analog modulation systems.

Binary phase shift keying (BPSK)
Phase modulation also plays a significant role in satellite communication. Binary Phase Shift Keying (BPSK) is one example of a phase modulation scheme. BPSK encodes information by altering the phase of the carrier signal. According to "Principles of Modern Digital Design" by Parhami, BPSK is often employed in satellite communication systems where power efficiency and simplicity are essential.

Quadrature Amplitude Modulation (QAM) 
combines both amplitude and phase modulation to encode information into the carrier signal. QAM offers high data rates and improved spectral efficiency, making it a popular choice in satellite communication systems. In "Digital Communications" by Proakis and Salehi, the authors state that higher-order variations of QAM, such as 16-QAM and 64-QAM, are commonly used in modern satellite communication networks for their ability to transmit large amounts of data reliably.

Spread Spectrum Modulation (SSM)
is another modulation technique employed in satellite communication to enhance resistance to interference and jamming. According to "Digital Communications: Fundamentals and Applications" by Sklar, spread spectrum modulation spreads the signal over a wide frequency range. Direct Sequence Spread Spectrum (DSSS) and Frequency-Hopping Spread Spectrum (FHSS) are two common spread spectrum techniques utilized in satellite communication systems.
These modulation systems mentioned above are not mutually exclusive and combinations of different modulation schemes can be employed to improve performance or adopt specific communication requirements. For instance, QPSK and 8PSK can be used for forward link between the satellite and ground station, while QAM can be utilized for the return link from the ground station to the satellite. 
 Conclusion
satellite communication relies on various modulation systems to efficiently transmit data. QPSK, OFDM, BPSK, QAM, and spread spectrum modulation are some of the commonly used schemes. The choice of modulation system depends on factors such as data rate, available bandwidth, spectral efficiency, resistance to noise and interference, as well as specific system constraints. The references provided from different authors demonstrate the importance and usage of these modulation systems in satellite communication.
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