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Abstract:  

Introduced the use of scale invariant feature transform (SIFT) for human detection and activity classification based on Doppler 

radar. Previous schemes for these problems remained in the deep conventional neural network. Whereas this scheme attained high 

accuracy, the requirement for domain knowledge of each problem limits the scalability of the proposed schemes. Here, present the 

SIFT approach. Apply the SIFT algorithm. SIFT is an involved algorithm. So break up the entire algorithm into multiple parts. 

SIFT can achieve accuracy results of 97.6%for human detection and 90.9% for human activity classification. 
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1. INTRODUCTION 

 

Target classification using SIFT has found many applications 

in object recognition, robotic mapping and navigation. SIFT 

identify objects among clutter and under partial occlusion. 

SIFT feature descriptor is invariant to scaling, orientation, 

illumination. For any object in an image, the object can be 

extracted to provide a "feature description" of the object. 

Feature descriptor is used to identify the object to locate the 

object in a test image containing many other objects. To 

perform reliable recognition, the features extracted from the 

training images can be detected even under changes in image 

scale, noise and illumination. These points lie on high-contrast 

regions of the image, such as object edges. SIFT key points are 

derived from  reference images
 
and stored in a database. The 

description and detection of local image features help in object 

recognition. SIFT have highest matching accuracies for an 

affine transformation. Matching features in different images is 

a common problem in computer vision. While all images are 

similar in nature (same scale, orientation, etc) simple corner 

detectors can work. The DCNN [1] is used for target 

classification problems based on the micro-Doppler 

characteristics in a spectrogram. The DCNN works efficiently 

extract and recognize micro-Doppler features.  Human beings 

can be successfully classified with DCNN have 97.6% 

accuracy among other targets. The input of the DCNN is the 

spectrogram . The complexity of DCNNs is higher than that of 

data-driven models. The method has some limitations ie, it has 

lower performance when there are variations in irregularity of 

motions. There is a straight forward approach[3] in the 

extraction of gait features, which is feasible. The stride rate and 

extraction of torso line can be determined. Radar data is used 

for gait recognition. To detect the direction of motion, micro-

doppler signals are used. Estimating human walking parameters 

from radar measurements a model-based approach which 

minimises the difference between simulated data and measured 

data. The approach uses the Thalmann kinetic model with three 

parameters: cycle frequency, cycle length and cycle phase. The 

method has some applications in security, medicine, animation, 

and military. 

The main objective is to find human detection and human 

activity classification based on SIFT algorithm 

 

2. SIFT 

Scale-invariant feature transform (SIFT) is an algorithm to 

detect and describe local features in images. SIFT is an 

algorithm with multiple parts. 

 

2.1 Scale space 

This is the initial step. Take the original image and resize the 

image into half size. It can be done by generating a "scale 

space. 

 

Octaves and Scales 

The size of original image depends based on the number of 

octaves and scale space. For an ideal algorithm SIFT contains 

4 octaves and 5 blur levels. 

 

The first octave 

The original image can be doubled and blurred that images 

 

 
Figure.1.The first octave 
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2.2 LoG Approximation  

The Laplacian of Gaussian is used to locate edges and corners. 

Then by calculate the keypoints. Take an image and blur it. 

Find the second order derivatives of the images or „Laplacian‟. 

From this locates edges and corners of the image to find good 

keypoints. To find second order derivatives is sensitive to noise 

and computationally complex. So Difference of Gaussian 

method is used. Using scale space, LoG images generate 

quickly. Take the difference between two consecutive images 

and get DoG, which is equivalent to LoG images. 

 

 
Figure.2. LoG Approximation  

 

Gaussian expression:  

G(x,y, ) = 1/ 2
2
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 Laplacian of Gaussian is represented as: 
2
G 

Scale invariant Laplacian of Gaussian likes that: 
2 2
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Figure.3. Gaussian expression 

 

2.3 Finding Keypoints  

Finding keypoints is a 2 way process 

 

 Locate maxima/minima in DoG images 

 

 Calculate subpixel maxima/minima 

 

 Locate maxima/minima in DoG images:  

The first step is to locate the maxima and minima. Iterate    

through each pixel and check all its neighbours. 

 
Figure.4. Locate maxima/minima in DoG images: 

 

X marks the current pixel. The green circles mark the 

neighbours. This way, a total of 26 checks are made. X is 

marked as a "key point" if it is the greatest or least of all 26 

neighbours.  

 

Find subpixel maxima/minima 

Subpixel values are generated using available pixel data. 

Mathematically, D(x) = D+ / (x)D
T
 x +1/2 x

T
 

2
D/ x

2
 x 

Using these equation, find extreme keypoints. By solving, 

subpixel keypoint locations are detected which increases the 

stability of the algorithm.  

 

 
Figure.5. Find subpixel maxima/minima 

 

2.4 Get rid of low contrast keypoints  

Eliminate the edges and bad keypoints for a robust and   

efficient algorithm. If the keypoints lie on the edges or if it has 

low contrast. In these cases, features are not useful. 

 

Removing low contrast features 

  The low contrast keypoints were rejected when the magnitude 

of the intensity at the current pixel in the DoG image is less 

than a certain value. 

 

Removing edges 

To calculate two gradients at the keypoint. Both are 

perpendicular to each other. Three possibilities exist. 

 A flat region: Here, both gradients will be small. 

 An edge: Here, one gradient will be big (perpendicular 

to the edge) and the other will be small (along the 

edge). 

 A "corner": Here, both gradients will be big. 

 

2.5 Keypoint orientatons 

To assign an orientation to each keypoint. It provides rotation 

invariance.  
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Figure.6.Key point orientations 

 

Gradient magnitudes and orientations are calculated using the 

formulae: 

 
A histogram is used to assign an orientation and a small region 

around it. From the fig, if there is only one peak, assigned to 

the keypoint. And if there are multiple peaks above the 80% 

mark, they are all converted into a new keypoint 

 
 

2.6 Generate SIFT features  

 Scale and rotation invariance are used to identify features. 

Take a 16x16 window of "in-between" pixels around the 

keypoint. Split that window into sixteen 4x4 windows. Each 

4x4 window generate a histogram of 8 bins. 

 

 
From each 4x4 window, gradient magnitudes and orientations 

are calculated. These orientations are into an 8 bin histogram. 

 

3. RADAR TARGET CLASSIFICATION USING THE 

SIFT 

  

3.1 Human Detection 

Applied the SIFT to the measured Doppler data to classify 

target types. Several targets, including a human, a dog, a horse, 

and a car, were measured by continuos radar. Each target was 

measured 8 times and 4 spectrograms in a3-s window.  

 

 
            (a)                                           (b) 

 

              (c)                                                       (d) 

Figure.7. sample spectrogram (a) human  (b) horse  (c)dog  

(d) car 

Human detection among other targets addressed by finding the 

physical characteristics of the targets. From the spectrogram, it 

shows that different targets has its own unique characteristics. 

MATLAB toolbox can be successfully used. Here, the images 

can be trained and tested. The sampled spectrogram is shown 

in fig.1  

 

3.2 Human Activity Classification 

The different activities include boxing, walking, running, 

crawling 

                          
(a)                                                    (b)                                                                                                                                                                                       

             
              (c)                                                (d)                                                            

Figure.8. Sample spectrogram of activity classification (a) 

boxing, (b) running, (c) walking, (d) crawling 

 

Using these spectrograms, the images can be trained and tested. 

The different input images trained to SIFT is same as that of 

the output of the tested image. 

 

4. EXPERIMENTAL RESULTS 

 

MATLAB R2015b is used as the implementation tool. The 

sample spectrogram is taken as the input image which contains 

the different human activities. While trained that images using 

SIFT algorithm and tested the images continuously. Finally, get 

the same output which is trained. 
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5. CONCLUSION  

 

The algorithm used in this paper is effective because of its 

distinctiveness. The keypoint with correct match can be 

selected from the keyoint with large database. The human 

detection and activity classification can be trained and tested 

using SIFT. Keypoints with large numbers can be extracted 

from the input images itself. For future research, images having 

invariant and distinctive features are used. 
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