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CNN-LSTM
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frequency analysis on dynamic
hand gesture classification with
radar micro-Doppler signatures

Hand Gesture Recognition using
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SVM (Support
Vector Machine)

DT (Decision Tree)
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Neural Network)
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Neural Network)
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Learning)
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Neural Network)
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Neural Network)
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Neural Network)

CNN-LSTM
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CNN
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Neural Network)

k-NN

RF (Random
Forest)

CNN
(Convolutional
Neural Network)

RNN (Recurrent
Neural Network)

CNN-FCNN

k-NN

Linear kernel SVM

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

1-NN

CNN
(Convolutional
Neural Network)

Linear kernel SVM
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CNN-LSTM

CNN
(Convolutional
Neural Network)

CNN-LSTM
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C4.5

Threshold-Based

CNN
(Convolutional
Neural Network)

RF (Random
Forest)

RNN (Recurrent
Neural Network)

GAN (Generative
Adversarial
Network)
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k=5, w/ Euclidean
distance

SVM (Support

Vector Machine) Sispecifisd

3D-CNN Hybrid CNN-LSTM

LSTM

3D-CNN-FCNN Hybrid CNN-NN

R-DTW

Deep CNN

Deep CNN, VGG-
16

w/ Modified-
Hausdorff distance,

Tree of five SVMs

"Fusion" DTW,
method proposed
in the paper

Data fusion of
Range-Angle
image and Range-
Doppler image

(I3D+CNN)-LSTM

w/ DTW (proposed
in this paper),
Manhattan distance
(L1), Euclidean
distance (L2) (as
comparison)

C4.5 algorithm

w/ Manhattan

distance, Euclidean
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Mover's distance,  Vector Machine)
Modified Hausdorff
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Based on
thresholds and time

UFR-NetVLAD and
UFR-CNN-
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NN (Nearest
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LDA (Linear
Discriminant
Analysis)
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subspace gradient
boosting
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Hand Pointing Gestures Based
Digital Menu Board
Implementation Using IR-UWB
Transceivers

A Hand Gesture Recognition
Sensor Using Reflected Impulses

Exploring gesture recognition with
low-cost CW radar modules in
comparison to FMCW
architectures

A Dynamic Continuous Hand
Gesture Detection and
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Short-Range Radar-Based
Gesture Recognition System
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Performance Investigation of
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Ultra-Wideband Radio Frequency
Transceiver

Sparsity-Driven Micro-Doppler
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Based Gesture Recognition

Gesture Classification with
Handcrafted Micro-Doppler
Features using a FMCW Radar
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A hand gesture recognition
system based on 24GHz radars

Hand Gesture Recognition Using
Convolutional Neural Networks

Short-Range Radar Based Real-
Time Hand Gesture Recognition
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Application of Doppler radar for
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Neural Network)
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Neural Network)

SVM (Support
Vector Machine)
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EL (Ensemble
Learning)

ANN (Artificial
Neural Network)
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Neighbor)

ANN (Artificial
Neural Network)

DT (Decision Tree)

ANN (Artificial
Neural Network)
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Neural Network)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)
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CNN
(Convolutional
Neural Network)

LDA (Linear
Discriminant
Analysis)

CNN-NN

NB (Naive Bayes)

CNN-SVM
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CNN
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Neural Network)

CNN
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Neural Network)

CNN
(Convolutional
Neural Network)

CNN-LSTM

CNN
(Convolutional
Neural Network)

Unspecified

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

Polynomial kernel
SVM

CNN-LSTM

RF (Random
Forest)

CNN
(Convolutional
Neural Network)

k-NN

CNN
(Convolutional
Neural Network)

C4.5

CNN
(Convolutional
Neural Network)

RNN (Recurrent
Neural Network)

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

1D-CNN

Other

1NN that fuses the
results from 2
DTW, each using
different features
(Range-time map
and doppler-time
map). The distance
between 2 gestures
is the sum of
matching distances
of each DTW.

3D-CNN for feature
extraction + 1-NN
for classification

SVM (Support
Vector Machine)

AlexNet-based
CNN for feature
extraction + one-
class SVM with
Gaussian kernel for
classification

w/ Modified-
Hausdorff distance

Gestures are
classified according
to the maximum
value of the cross
correlation
coefficient

Deep CNN

Enhanced Deep
CNN

Deep Neural
Network (DNN)
consisting of four
3D-CNNs and one
1D-CNN

3D-CNN-LSTM +
CTC

Based on VGG-16
architecture

Quadratic kernel

TS-I13D (Time
Sequential Inflated
3 Dimensions)

2D-CNN + multi-
feature encoder

k=10, algorithm
from scikit-learn
library

Pattern model, to
classify gestures
into coarse,
"parent” classes.
Composed of CNN  Other
+ SENet (squeeze-
and-excitation
network -> special
kind of CNN)

LST™M

Deep CNN

Shallow CNN

QDA (Quadratic
Discriminant
Analysis)

Unspecified

Threshold-Based

EL (Ensemble
Learning)

Other

Intention model, to
classify into child-
class gestures,
based on
comparison of
distance between
start and end point

BT (Bagging Trees)

SGD (Stochastic
Gradient Descent)

SVM (Support
Vector Machine)

DT (Decision Tree)

Polynomial kernel
SVM

Unspecified

Quadratic kernel

Other

THD (Threshold
Detection)
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No
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No

No

No
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Yes

ANN (Artificial
Neural Network)

NN (Nearest
Neighbor)

Hybrid

Hybrid

Hybrid

NN (Nearest
Neighbor)

ANN (Artificial

Neural Network)

NN (Nearest
Neighbor)

ANN (Artificial
Neural Network)

NN (Nearest

Neighbor)

Hybrid
ANN (Artificial
Neural Network)

BN (Bayesian
Networks)

ANN (Artificial
Neural Network)

Other

NN (Nearest
Neighbor)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)

NN (Nearest
Neighbor)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)

ANN (Artificial
Neural Network)

NN (Nearest
Neighbor)

SVM (Support
Vector Machine)

HMM (Hidden
Markov Model)

CNN
(Convolutional
Neural Network)

Unspecified

CNN-LSTM

CNN-LSTM

CNN-LSTM

1-NN

CNN
(Convolutional
Neural Network)

k-NN

Unspecified

1-NN

CNN-LSTM

CNN
(Convolutional
Neural Network)

NB (Naive Bayes)

CNN
(Convolutional
Neural Network)

KMC (K-Means
Clustering)

Unspecified

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

1-NN

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

CNN
(Convolutional
Neural Network)

k-NN

Linear kernel SVM

Unspecified

R-DCNN (region-
based deep CNN)

w/ 4 distance
metrics: manhattan
distance (L1), PCA,
CNN, empirical
feature extraction,
sparse
reconstruction

2 or 3 2D-CNNS +
LSTMs

Time Sequential
Inflated 3D-CNN,
based on
GooglLeNet

2 3D-CNNs
(feature extraction)
+1LST™M

w/ Euclidean
distance (L2),
Manhattan distance
(L1), Earth Mover's
distance, and
modified-Hausdorff
distance

Deep CNN

k=7, RDTW

Multidimensional
DTW

Feature extraction
with an All-CNN +
LSTM layer for
temporal sequence
modeling

w/ kernel function
estimators

Deep CNN

w/ DTW +
euclidean distance
vs. cosine
correlation
coefficient distance

3D-CNN, derived
from GoogLeNet

DTW, L1 distance

3D-CNN

VGG-16

architecture

Multi-branch CNN

RDTW, k=7

NN (Nearest
Neighbor)

ANN (Artificial
Neural Network)

RNN (Recurrent
Neural Network)

LSTM

NN (Nearest
Neighbor)

k-NN

k

3

SVM (Support
Vector Machine)

Unspecified
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Anovel F-RCNN based hand
gesture detection approach for
FMCW systems

Wang:2019 Yes

Indoor human activity recognition
using high-dimensional sensors
and deep neural networks

Vandersmissen:202( No

Hybrid

ANN (Artificial
Neural Network)

CNN-GAN

RNN (Recurrent
Neural Network)

F-RCNN (Faster
Region-based
Convolutional
Neural Network) for
classification, 3-
DCGAN (3D Deep
Convolutional
Generative
Adversarial
Network) for
dataset expansion

1D-CNN-LSTM,

CRNHLSIY 2D-CNN-LSTM

LSTM Hybrid

ANN (Artificial
Neural Network)

CNN
(Convolutional
Neural Network)

2D-CNN, 3D-CNN



