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Modulation
 Modulation is defined as the process of superimposing a 

low-frequency information signal on a high-frequency 
carrier wave.

Amplitude Shift Keying

Frequency Shift Keying

Phase Shift Keying

Binary Phase Shift Keying (BPSK)
 BPSK is a digital modulation scheme that conveys data by 

changing two different phases of the carrier wave.
 This gives maximum phase separation between adjacent 

points and thus the best immunity to corruption.
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GPS Signal Power Spectrum
 The power spectrum of a rectangular chip is the well-

known sinc function.
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Frequency Down Conversion
 The conversion of a high-frequency radio signal to a 

band-limited lower frequency (intermediate frequency) at 
a lower sampling rate.
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Quantization
 Typical GNSS frontend utilizes two-bit ADC.
 AGC maintains an optimal signal level for the ADC input.
 Since GNSS signal is weaker than thermal noise, the 

observed ADC output distribution should be Gaussian.
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Quadrature Modulation
 Any phase shift keying can be generated by changing the 

amplitudes of two carrier waves.
 The two carrier waves of the same frequency are out of 

phase with each other by , a condition known as 
orthogonality or quadrature.

where



Quadrature Phase Shift Keying (QPSK)
 QPSK modulates two bits at once by selecting one of 

four possible carrier phase shifts of , , , or .
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Constellation Diagram
 A constellation diagram displays the signal as a two-

dimensional I/Q-plane scatter diagram at symbol sampling 
instants.
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PocketSDR
 An open-source dual-frequency GNSS frontend designed 

by Tomoji Takasu, the creator of RTKLIB.
 https://github.com/tomojitakasu/PocketSDR

MAX2771 x 2 EZ-USB FX2LP

IF Signal Example
> python pocket_psd.py ..¥sample¥L1_20211125_004000_12MHz_I.bin -f 12 -h



I/Q Signal Example
> python pocket_psd.py ..¥sample¥L6_20211125_004000_12MHz_IQ.bin -f 12 –h -IQ

Configure PocketSDR
> pocket_conf ..¥conf¥pocket_L1L6_12MHz.conf

#
#  Pocket SDR device settings
#
#  [CH1] F_LO = 1572.420 MHz, F_ADC = 12.000 MHz (I ), F_FILT =  3.0 MHz, BW_FILT =  4.2 MHz
#  [CH2] F_LO = 1278.750 MHz, F_ADC =  0.000 MHz (IQ), F_FILT =  0.0 MHz, BW_FILT =  8.7 MHz

[CH1]
...

Pocket_L1L6_12MHz.conf

CH1: 𝑓 = 𝑓 − 𝑓 = 1575.42MHz − 1572.42MHz = 3MHz



Capture GNSS Signals
> pocket_dump –t 1 ch1.bin ch2.bin

GNSS Signal Acquisition
> python pocket_acq.py ch1.bin –f 12 –fi 3 –sig L1CA –prn 1-32



GNSS Signal Acquisition


