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deifilpmis a wohs stluser demoding, but is not consumed in the proposed demoding. Secondly, Hilbert's transformation is applied to the signal to obtain the demoded data of the CCI complete. An ADC data acquisition form at 14 bit @ 200msps (AD9250 AD9250) is designed to sample the IF signal, in which the frequency of the IF carrier is 100 MHz
and an FPGA (XC7K325T) is used to control the system and Get the proposed BPSK proposed IQ Digital Demoduration based on modulation Lo. The results indicate that the proposed method has strong potential application in radar and imaging fields. Availability of the data The test data, the simulation data and the proposed method used to support
the results of this study are available by the corresponding author on request. These methods improve the speed or accuracy of the DDs to a certain extent. In addition, this method has simplified digital demoding and is therefore easy to implement in FPGA. In the case of analog demodlation, both the inconsistency of analog devices and the variation
of the parameters with the fluctuation of the temperature cause the phase imbalance of the signal and strongly limit the performance of demoding [14]. With differential coding, the information is coded as a phase difference between two subsequent samples. The method proposed in this document eliminates the requirement for high precision and
significantly reduces the consumption of hardware resources. 2.2. The principle test system to check the feasibility of this scheme, a 3D Mmwave Radar Imaging System is set. Differential decoding is mathematically represented by this method can manage the phase ambiguits introduced by the synchronization circuits. The results are consistent with
the theoretical situation, in which the theoretical resolutions of the size of Azimut, the size of the height and the size of the range are, li li ,elatigid enoizaludomed alled osac leN .mm 8/04 e 61/08 ,42/021 ,etnemavittepsir ,”A C e B ,A eera elled azzehgral/azzehgnul al. .mm 57,3 e 2,5 ,9,4 The mode to generate the LO signal is using the numerically
controlled oscillator based on direct digital synthesis (DDS) [15, 16]. where'A¢ the IF vector frequency, A ~ the scattering echo amplitude and target echo phase information. Section 4 draws the conclusions of this document.2. Principles and System?2.1. DEMODULATIONS DIMIDI DI LO-FRIME BASE LO-FRIME BASK The schematic diagrams of the
traditional IQ demodulation in analog and digital are shown in Figures 1 and 2, respectively. Figure 3: BPPSK performance differentiated and BPPSK conventional compared to AWGN channel This article: (5 votes, average: 4.20 out of 5) Topics in this chapter author books The Precision of Local Oscillator (LO) Phase and Squaring (QI) Signals
Demodulation strongly affects the imaging performance of millimeter wave radar (MMWAVE). Currently, a lookup table-based DDS presents the problems of a relatively large spurious and low signal frequency range. Figure 3 shows the simulated BER points together with the theoretical BER curves for the differentiated coded BPSK and the BPSK
system detected in a manner consistent with the AWGN channel. In order to relieve the pressure on the FPGA hardware resources, A is proposed the phase truncation method to introduce additional noise and worsen the capacity spurious suppression [21]. To this end, the proposed Digital IQ demodulation A was implemented in two steps. Both of
these methods require an LO signal. Through this figure, you can see that the proposed method can uA? accurately shift the IF signal to its base band and achieve IQ demodulation without LO. (A) (B) (A) (B) Figure 9 shows the FPGA resources consumed Method in different word lengths of the phase accumulator. In this way, the phase signal would be
obtained directly and accurately by executing the binary-shif-shift-keying-keying (BPSK) on samples, according to which the IQ demodulation would be completed using the Hilbert transformation. Hilbert. You need to design a LO-free method for QI demodulation, to reduce hardware resources and simplify receiver design. In this document, the
demodulation of digital IQ without LO for MMWAVE imaging was proposed. Phase ambiguity can be combated efficiently by applying differential encoding on the input of the BPSK modulator (Figure 1) and performing differential decoding on the output of the coherent demodulator on the receiver side (Figure 2). Assuming the message bit intended
for transmission, the differential encoded output is provided as the differential encoded bits are then modulated and transmitted BPSK. It has been applied in various fields, such as medical diagnostics [2, 3], security screening [4A¢ & — 6], military camps [7, 8] and non-destructive testing [9A¢ & — “12]. Frequency offset is tested as 13.6 MHz.
Therefore, the output frequency of the signal If would be. The spectrum of signal I obtained after sampling and BPSK processing of the signal is shown in Figure 11, where the signal &' = AA” is a direct signal (DC) and the signal &'~ AB” is a target signal. The algorithm proposed in this document does not involve any patent problems. Conflicts of
interest Authors do not declare conflicts of interest. China (61 731 020 and 12 105 177), partly from Project 111 (D18 014), partly from the International Joint Laboratory Programme supported by the Shanghai Municipality Science and Technology Commission (17 590 750 300) and partly from the Shanghai Municipality Science and Technology
Commission Key Project (YDZX20 193 100 004 960).Copyright A© 2021 Qibin Zheng et al. The results show that the system performs high-precision imaging and that the proposed method, with limited hardware resources and simplified transceivers, has great potential in the field of imaging. The structure of this document is as follows: “A elatigid QI
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requires a large number of hardware resources and is difficult to implement in in [19] As shown in equation (1), the IF signal of the radar image mmWave can be expressed in this form [22]. Based on the pass-band sampling theorem, the echo analysis in mmWave reveals that by setting the sampling frequency to twice the frequency of the
intermediate frequency (IF) echo vector, the sampled data reflects the characteristics of the phase (I) signal. In addition, the bottom of the target inserted in the foam can be well imaging and shows good penetrability of mmWave.4. ConclusionsFuture mmWave image radar receivers require fast processing! and greater accuracy. The width of the
area A AADA-AA A 3 piA1 is 4 mm shorter, which A is beyond the limitation of system resolution as the mmWave transceiver has a frequency bandwidth of 30-34 GHz.(a)(b)(b)The target is 10 cm from the antenna plane in the experiment (as shown in Figure 10(b)). In consistent detection, the receiver derives its demodulation frequency and phase
references using a carrier sync loop. From Figure 11, you can see that after BPSK modulation, the IF carrier signal with a frequency of 100 MHz puA? can be removed precisely to complete the demodulation of channel I. The authors of [18] propose a new direct digital frequency synthesis architecture based on the digital computer differential
algorithm with coordinate rotation. Such sync circuits may introduce ambiguity phase in the detected phase, which could lead to incorrect decisions in the demodulated bits. It does not produce the spurious spectrum caused by fixed-point data bit processing. At the same time, the hardware resources needed are also significantly reduced.(a)(b)(c)(d)
(a)(b)(c)(d)(3.2. Image verification and analysisIn this section, the proposed method A was applied to mmWave radar for 3D imaging, and an experimental target was imaging for verification. On the receiving side, the BPSK sequence is detected consistently and then decoded using a differential decoder. If the sampling rate is double double double
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