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Abstract— Non contact vital sign detection of human is needed for many medical applications This paper surveys 

ongoing advances in health care and developments in detection applications of Doppler radar .In the most recent decade, 

new front-end architectures, baseband signal processing techniques, and system-level integrations have been proposed 

by numerous scientists in this field to improve the detection precision and robustness. The benefits of noncontact 

detection have attracted interests different applications, for example, energy smart home, baby monitor, 

cardiopulmonary action evaluation, and tumor tracking. While many of the reported systems were bench-top prototypes 

for concept verification, several portable systems and integrated radar chips have been demonstrated .This paper 

surveys various architectures, baseband signal processing, and system implementations. Approvals of this innovation in 

a clinical situation will likewise be examined.  
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I. INTRODUCTION 

Doppler radar has been generally utilized in various 
applications, including vehicle speed measurement and 
storm tracking. A similar guideline, identifying the 
frequency or phase shift in a reflected radar signal, can be 
utilized to recognize modest physiological movements 
initiated by breathing and heartbeat, with no sensor 
connected to the body. This noncontact remote detection of 
vital signs lead to a few potential applications, for example, 
scanning for survivors after tremor and monitoring dozing 
babies or grown-ups to recognize abnormal breathing 
condition. While the idea of noncontact detection of vital 
signs has been effectively exhibited by pioneers in this 
field before 2000 [1]–[5], inquire about efforts in this 
century have been pushing the innovation advancement 
toward lower control, lighter weight, littler form factor, 
better exactness, longer detection range, and more 
powerful activity for useful portable and handheld 
applications.  

 Among the numerous potential applications this 
innovation can be utilized for, healthcare is by all accounts 
drawing the vast majority of the interests [6]. For instance, 
a baby monitor utilizing this innovation to monitor Sudden 
Infant Death Syndrome (SIDS), which is the third driving 
reason for newborn child mortality [7]–[9]. The Doppler 
radar embedded into the baby monitor identifies minor 
baby movements incited by relaxing. In the event that no 
development is distinguished inside 20s, a caution heads 
out to caution the guardians. Working in comparative ways,  

 
biomedical Doppler radar is likewise being examined as 

a practical answer for long haul monitoring of rest apnea 
without mediating with the normal life styles of patients 
[10]. 

  Human examinations in clinical condition have 
approved this innovation as a potential substitute for 
regular respiratory monitors [11], [12] and a helpful 
instrument for exact appraisal of key parameters 
identifying with cardiopulmonary movement [13]. 
Furthermore, ongoing examinations have exhibited that the 
Doppler radar could help medical linear accelerator in 
tracking the area of a portable tumor during radiotherapy 
[14], [15]. Doppler radar has likewise been connected to 
monitor the health and behavior of land and ocean 
creatures including reptiles and fish. 

 

II. SIGNAL PROCESSING  
Radar signal processing enables the extraction of desired 

information while rejecting unwanted interference. In 
particular, a surveillance radar reports on the presence or 
absence of targets while canceling radar echoes from 
clutter, radio frequency (RF) interference, and noise 
sources. An airborne radar accomplishes the same job in 
spite of Doppler spread clutter returns. A tracking radar, in 
addition to detection, is concerned with an accurate 
estimation of a target’s kinematic parameters. The list 
could be extended to other radar systems such as low 
probability of intercept, synthetic aperture, space based, 
and multistatic.  

 



http://www.jctjournals.com  ISSN(ONLINE):2278 – 3814 

 

 

P a g e 902 | Copyright © 2019. JCT Publications. All Rights Reserved 
 

Whatever the radar system, the basic operations 
performed by the signal and data processors are the 
detection of targets, if any, and the extraction of 
information from the received waveform to determine a 
wealth of relevant parameters about the targets (such as 
position, velocity, shape, and EM signature). The first step 
of the design process can be recognized in the formulation 
of mathematical models more adherent to the real 
environment in which the radar operates. Several major 
areas of research and development can be singled out in 
connection with radar detection: theory of optimum 
detection, adaptive detection theory, processing of non-
Gaussian signals, multidimensional processing, and super-
resolution.  

 
   III. DATA PROCESSING 

Target tracking and identification are portions of the 
radar processing chain that are also referred to as data 
processing. In this article we only address target tracking. 
The tracking filter processes the target measurements (e.g., 
range, azimuth, elevation, and range rate) to reduce the 
measurement errors by means of a suitable time average, 
estimate the velocity and acceleration of targets, and 
predict future target position. The tracker can be 
considered as an application of stochastic filtering theory, 
which is an important branch of the modern theory of 
dynamic systems. The latter is characterized by the 
dynamic evolution of system state variables, optimal 
control under well-defined disturbances and inputs, use of 
stochastic processes to model noise corrupted data, and 
uncertain parameters. 

 The concept of a dynamic system is introduced to 
obtain a mathematical description of the input-output 
behavior of a physical object of interest, such as the time 
history of the position of an aircraft. Deterministic system 
theory is not sufficient for the practical design of 
operational systems. First, no mathematical model of a 
system is ever complete. Approximations, uncertainties, 
and neglected or misunderstood effects are inherent 
ingredients. Second, dynamic systems are driven not only 
by input commands but also by disturbances from the 
environment and imperfections in the actuator’s ability to 
deliver commanded controls. These are uncontrollable 
effects for which there are usually no adequate 
deterministic models.  

Finally, sensors that provide data about the system may 
deliver only partial information about the system state[14]. 
They introduce latency and new dynamics and are always 
noise corrupted. These considerations justify the extension 
of dynamic system concepts to the stochastic case where 
the aforementioned uncertainties and approximations are 
modeled as random. A fundamental problem then arises in 
that it is necessary to estimate dynamic states on the basis 
of mathematical models and noisy data. The solution is 
given by optimal filtering theory. Important breakthroughs 
in this theory have been the Wiener filter for stationary 
processes and the Kalman-Bucy filter, which represent the 

optimal filter when both the dynamic state and the 
measurement equations are linear and the forcing and 
measurement noises are independent and Gaussia. 

 

IV. RELATED WORKS  

Fei Luo et al [1] propose novel usage of machine 
learning techniques to perform subject classification, 
human activity classification, people counting, and coarse 
localization by classifying micro-Doppler signatures 
obtained from a low-cost and low-power radar system 

Rui Du et al [2] investigated a μDSs of pedestrian 
walking on spot at 292 GHz to take advantages of the 
sensitivity of low-TeraHertz (low-THz) waves for 
enhanced performance of μDS -based identification due to 
expected high sensitivity of such waves to roughness and 
texture of target 

Wenda Li et al [3] proposes a passive Doppler radar as a 
non-contact sensing method to capture human body 
movements, recognize respiration, and physical activities 
in e-Health applications. The system uses existing in-home 
wireless signal as the source to interpret human activity. 

NaDu et al [4] proposed ApneaRadar system is able to 
capture the movement of the user's chest therefore to 
achieve the breathing pattern during sleep and this system 
also proposed an algorithm to detect the sleep apnea based 
on the breathing pattern in real time. 

Francesco Fioranelli etal [5] discusses the analysis of 
multistatic micro-Doppler signatures and related features to 
distinguish and classify unarmed and potentially armed 
personnel. 

Pin-Hsun Juan et al [6] presents a noncontact sensing 
system, which aims to detect a concealed rat in a non-
metallic box at the shipping area to minimize the 
possibility of rodent infestation. The proposed architecture, 
capable of alternately switching the beam direction to 
detect different boxes at the same time, consists of self-
injection-locked (SIL) radar, a single-pole three-throw 
(SP3T) RF switch, and three panel antennas. 

M. Pehlivan   et al [7] present a detection of low 
frequency components using step-frequency continuous 
wave radar with high accuracy. Radar architecture and 
Doppler filters differ from earlier designs in terms of 
system sensitivity and selectivity for multiple targets and 
ghost echo signals 

Tien-Yu Huang et al [8] present a non-contact and non-
invasive observing system for measuring laboratory rat's 
cardio respiratory development. The system uses a CMOS 
radar with 60 GHz integrated with antennas in a flip-chip 
bundle. Using the harmonics generated in radar-identified 
signal because of the nonlinear phase modulation, the 
system can measure the displacements of respiration and 
heartbeat with respect to their frequencies. 

Thomas Wagner et al [9] proposedmeasurements 
conducted with commercially available high-resolution 
multi-channel linear frequency-modulated continuous-
wave radar and algorithms that do not only produce radar 
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images but a description of the scenario on a higher level. 
After conventional spectrum estimation and thresholding, 
they present a clustering stage that combines individual 
detections and generates representations of each target 
individually. This stage is followed by a Kalman filter 
based multi-target tracking block. The tracker 
allowsfollowing each target and collecting its properties 
over time.  

Patrick Held etal [10] presents a method for the 
extraction of micro-range-Doppler pedaling motions of 
cyclists in highly relevant movement scenarios. An 
adaptive ellipse fitting algorithm separates the high-
resolution micro-Doppler components of the wheels from 
the pedaling motions and enables their robust extraction for 
the potential use of anticipatory safety functions 

Nilanjan Banerjee et al [11] present a wireless system 
for continuous monitoring of breathing using wearable 
micro radar. The radar measures the movement of the chest 
wall. 

Masatoshi Sekine et al [12] utilized prediction errors 
from an autoregressive model to detect the irregular 
motions that characterize a person's presence. 

 Jianxuan Tu et al [13] analyzed a characteristic of the 
frequency spectrum of the vital sign signal under body 
motion (the motion modulation effect). Based on that effect, 
RR measurement method, only one continuous wave radar 
is used for developing one dimensional body motion. 

ChangzhanGu et [15]presents a two-tone radar sensor 
system that can simultaneously recognize both absolute 
distance and relative movement. As opposed to the 
conventional two-tone radar, the proposed radar sensor can 
gauge both distance and vibration 

Gianluca Gennarellin et al [16] present a short-radar for 
inhabitance detecting and action segregation in a through-
divider situation. The system is a continuous wave Doppler 
radar working in the S-band of the electromagnetic range 
to empower an appropriate radio signal infiltration through 
structure dividers. 

V. PROBLEM STATEMENT AND PROPOSED 

WORK 

Noncontact detection of human vital signs 
dependent on scaled down Doppler radar systems 
(DRSs) can be generally utilized in healthcare and 
biomedical applications.Reliable wireless vital signs 
detection in the presence of large-scale random 
human body movements remains a technical 
challenge. To overcome this challenge a new Doppler 
radar system has to implemented.The fundamental-
and-harmonic dual-frequency (FHDF) Doppler radar 
can be the solution for this problem. 

 This radar uses a Complex Wavelet 
Transform algorithm for sign detection utilizing an 
Ultra-Wideband (UWB) impulse. The proposed 
FHDF radar architecture concurrently transmits the 
fundamental signal component (FSC) and its inherent 

second harmonic signal component (SHSC)thus 
enabling the reduction of the overall radar size, power 
consumption, and system cost.UWB radar works well 
in poor visibility conditions. The proposed radar 
system is equipped for extracting human vital signs, 
including breath and heartbeat, even within the sight 
of a huge radar platform movement. 
 
   VI. CONCLUTION  

In this study the various non-contact vital sign detection 
of human using Doppler radar system was presented and 
also it shows the application areas of the Doppler radar 
system.And also this paper propose a new cost effective 
Doppler radar system. 
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