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Design and Implementation of Human-Detecting Radar
System for Indoor Security Applications
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Abstract

In this paper, the human detecting radar system for indoor security applications is proposed, and its FPGA-based
implementation results are presented. In order to minimize the complexity and memory requirements of the computation,
the top half of the spectrogram was used to extract features, excluding the feature extraction techniques that require
complex computation, feature extraction techniques were proposed considering classification performance and complexity.
In addition, memory requirements were minimized by designing a pipeline structure without storing the entire
spectrogram. Experiments on human, dog and robot cleaners were conducted for classification, and 96.2%6 accuracy
performance was confirmed. The proposed system was implemented using Verilog—-HDL, and we confirmed that a
low-area design using 1140 logics and 65 Kb of memory was possible.
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Table 1. Average accuracy for each feature.

Arg SWY BT HIT

i+ 1.

Number of features used Average Accuracy (%)
5 97.2
96.2
3 95.9
2 935
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Table 2. Accuracy for Various Classification Algorithms.
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Classification Algorithm Accuracy (%)
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Table 3. Hardware Resources.

E 3 st=dlof 2laa
Resource Usage
Logic utilization 1140
Combinational
ALUTS 1294
Altera Cyclone V
FPGA Logic registers 2048
Block memory 6.5 Kb
DSP Blocks 15
TSMC 40nm CMOS Gate Count 66K
Process
Table 4. Hardware Resource per each block.
E 4 239 sf=o] 2o
Feature SVM
lloks S Extractor | Classifier L
Combinational -
ALUTS 955 247 92 1294
Logic Registers 1500 334 214 2048
Memory 6.4 Kb 0 81 bit 6.5 Kb
DSP 11 0 4 15
Logic Gates 49K 9K 8K 66K
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