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SOC Design for ECG-based Liveness Detection and Biometric Human Identification

WANG Yonglian, CHEN Ziwei, CAO Kun, YANG Yuhang, XIE Shuai
(College of Electronic Engineering, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; Electrocardiogram ( ECG) is one of the most safety-relevant biometrics due to its live indication and the u-
nique specific waveform. This paper proposes a complete System-on-Chip (SOC) design on FPGA for human identifica-
tion using Electrocardiograms( ECG) biometric. The ECG identification algorithm based on PCA (principle component a-
nalysis ) and Euclidean distance metric is used for human identification, and the hardware acceleration of the identifica-
tion algorithm is realized by usingFPGA parallel operation. Based on the ARM DesignStart Cortex-M3 IP core, a SOC is
built on Xilinx FPGA. The achieved implementation results show that the proposed SOC reached an identification accura-
cy of 96.8% and operating performance up to 90 MHz,which met the realtime processing requirements.

Keywords : DesignStart ; system on chip ; biometric human identification ; ECG



