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Abstract - The goal is to automatically identify and acknowledge indoor object-related scenes. 
The automatic recognition of indoor objects can help visually impaired system. The indoor 
object recognition scheme can be used by blind individuals to identify indoor items. The indoor 
object recognition system is initially used to identify the number of objects in the scene and also 
to recognize them through models trained by SVM. The scene identification system is taught and 
made appropriate for estimating the scene by adopting the outcomes of the indoor object 
recognition scheme.  
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I. INTRODUCTION 
Indoor scenes detection and recognition is a tedious job for the blind. Major problems are 

detection and recognition of objects under complicated context, occluded and rotated objects, 
objects under different lighting circumstances, in order to solve these types of problems we need 
to use SIFT invariant characteristics of scale and rotation. The number of extraction points 
selected from a specified picture relies on the complexity of an picture, but the extracted 
characteristic is ten. Thus, SIFT is used to evaluate the efficiency of indoor scenes individually. 
Scene is a collection of various objects. 

Inside the construction, the indoor scene is a collection of objects such as house, 
laboratory, etc. Indoor scene objects are called as indoor objects. Classification of indoor scenes 
is a difficult job owing to the wide variability within each class across distinct examples and 
similarities between distinct classes. In addition to unique classification characteristics, and need 
to see the items may contain for a good precision. Here the study room is an indoor scene, the 
objects in the dining room are the study table, the computer, the books are called the study 
room's objects. The bedroom is made up of indoor objects like bed, pillow, night lamp, dressing 
table. 

II. ORGANIZATION OF THIS WORK 
This paper describes the full explanation in the literature study with Introduction. In 

addition, AdaBoost algorithm performs indoor object detection and SIFT features estimate the 
recognition of indoor objects. Using the Support Vector Machine, the scene recognition is finally 
assessed and the experimental results are analyzed. 
 

III. LITERATURE SURVEY 
MingweiGuo, Yuzhou Zhao, Chenbin Zhang, Zonghai Chen [4] presented a Fast object 

detection based on selective visual attention. In the human visual system, selective visual 
attention plays an significant role. In real life, all visual information captured by eyes cannot be 
handled on time by the human visual system. Selective visual attention filters visual data and 
chooses interesting data such as object detection for further processing. Inspired by this system, 
we are building a technique of object detection that can accelerate object detection relative to the 
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techniques that search objects using sliding window. Long Chen, Bao-long Guo, Wei Sun [6] 
proposed an Obstacle detection system for visually impaired people based on stereo vision. A 
visual selective feature and stereo vision-based barrier scheme is outlined in this article. The 
respective saliency map is built by extracting feature vectors with colour, intensity and direction. 
Then, obstacle area is found out through threshold segmentation to the saliency map, and 3-D 
information of the obstacles is computed by using stereo vision. Finally, obstacle information is 
transformed into voice which can be delivered to the blind. Indoor and outdoor experiment has 
proved practicality and effectiveness of this method. 

AriadnaQuattoni and Antonio Torralba [8] proposed a Recognizing Indoor Scenes. 
Recognition of the indoor scene in high-level vision is a difficult open problem. Most scene 
identification models perform badly in the indoor domain that functions well for outdoor scenes. 
The primary problem is that while some in-door scenes (e.g. corridors) may be well 
characterized by worldwide spatial characteristics, others (e.g. bookstores) are better described 
by the objects contained in them. More usually, to tackle the issue of indoor scene recognition, 
we need a model that can exploit discriminative data locally and globally. Antonio Torralba and 
Pawan Sinha [14] proposed a Statistical Context Priming for Object Detection. It is generally 
agreed that context can be a wealthy source of data about the identity, place and scale of an 
object. However, the question of how contextual impact can be formalized remains mainly open. 
Here a simple probabilistic framework is introduced for modeling the relationship between 
context and object properties.  

 
IV. METHODOLOGY 

A. Indoor Scene Recognition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.1 Block diagram of Indoor Scene Recognition 

Scene Image 

Detection of Objects in Scene 

Extraction of SIFT features 

Recognition of Objects using SVM 

Extraction of Scores from SVM 

Understanding of Scene using SVM 

Scene Identification 
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The indoor objects and indoor scene recognition system are described in this work consist 
of indoor object detection using AdaBoost classifier algorithm, feature extraction, recognition of 
indoor object using SVM and recognition of indoor scene. The various modules are explained in 
Block Diagram of Indoor Scene Recognition is shown in Fig. 4.1.  

 
B. Indoor Object Detection  
Object detection from input image includes two things namely Haar-like feature. Each Haar-like 
feature consists of two or three jointed “black” and “white” rectangles. The value of a Haar-like 
feature is the difference between the sum of the pixel gray level values within the black and 
white rectangular regions.  
 
C. AdaBoost Classifier Algorithm  
AdaBoost (Adaptive Boost) is an iterative learning algorithm that uses only a training set to build 
a "powerful" classifier and is a "weak" learning algorithm. The weak classifiers are converted 
into a powerful classifier. In each iteration, the learning algorithm selects a "weak" classifier 
with the minimum classification error. AdaBoost is adaptive in the sense that later classifiers are 
tuned in favor of those sub-windows misclassified by previous classifiers. 

 
Fig.4.2 Adaboost Classifier 

 
Training and Testing of Indoor objects  
A total of 150 indoor scene pictures are taken for identification of objects indoors. Using 
AdaBoost classifier algorithm, each picture undergoes training and testing. Based on the number 
of iterations, for each input image given to the classifier, the training stage and False alarm rate 
are thus varied. The classifier AdaBoost is used primarily to transform the weak classifier to a 
powerful classifier. The different pictures of indoor objects such as study table, computer, books, 
bed, night lamp and television are taken. Only 262 pictures are correctly identified among the 
280 indoor pictures. The indoor object detection rate is 93.57 percent. Bounding boxes are used 
to represent the detected indoor objects from the given input image. Fig. 4.3 shows the input 
image and the television and chair are detected using bounding box  
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Fig.4.3 Input image and the detected Television and chair marked in bounding box 

 
 
 
D. Feature Extraction  

In image processing, extraction of features is a unique type of decrease of dimensionality. 
If the input data to an algorithm is too large to process and is suspected to be very redundant, 
then the input data will be transformed into a reduced set of features representation (also called 
vector features). The transformation of the input information into the feature set is called 
extraction of the feature. If the extracted features are thoroughly selected, the characteristics set 
are anticipated to obtain the appropriate information from the input data to execute the required 
job using this decreased representation rather than the complete size input.  
 
E. Scale Invariant Feature Transform (SIFT)  

Scale-invariant transform function (SIFT) is an algorithm for detecting and describing 
local image characteristics. David Lowe released the algorithm. SIFT can robustly identify 
objects even among clutter and under partial occlusion, because the SIFT feature descriptor is 
invariant to uniform scaling, orientation, and partially invariant to affine distortion and 
illumination changes. The SIFT descriptor comprised a method for detecting interest points from 
a grey-level image at which statistics of local gradient directions of image intensities were 
accumulated to give a summarizing description of the local image structures in a local 
neighborhood around each interest point. The four real stages to catch the peculiarity portrayal of 
a picture are Detection of scale-space extrema, Key point localization, Orientation assignment 
and Key point descriptor.  
 
F. Detection of scale-space extrema  

The first stage is to construct a Gaussian "scale space" function from the input image. 
This is formed by convolution of the original image with Gaussian functions of varying widths. 
The scale space of an image is defined as a function L(x, y, produced from the convolution of a 
variable-scale Gaussian, G(x,y, with an input image, I(x,y):  
L(x,y, G(x,y, I(x,y) (4.1)  
Where is the convolution operation in x and y, and  

 (4.2)  
To efficiently detect stable key point locations in scale space, Lowe proposed using scale-space 
extrema in the difference-of-Gaussian function convolved with the image, D(x, y,), which can 
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be computed from the difference of two nearby scales separated by a constant multiplicative 
factor k:  

(4.3)  
 
G. Key point Localization  

This stage attempts to eliminate some points from the candidate list of key points by 
finding those that have low contrast or are poorly localized on an edge. The value of the key 
points in the DoG pyramid at the extrema is given by:  

(4.4)  
If the function value at z is below a threshold value this point is excluded.  
A 2x2 Hessian matrix, H, computed at the location and scale of the key point is used to find the 
curvature. With these formulas, the ratio of principal curvature can be checked efficiently.  

(4.5)  
 
G. Orientation Assignment 

A 16x16 square is chosen in this implementation. The orientation histogram has 36 bins 
covering the 360 degree range of orientations. The gradient magnitude, m(x, y), and orientation, 
θ(x, y), are pre-computed using pixel differences:  

(4.6) 

(4.7) 
Each sample is weighted by its gradient magnitude and by a Gaussian-weighted circular window. 
This computes the location, orientation and scale of SIFT features that have been found in the 
image.  
H. Key point Descriptor  
 

In this point, a descriptor is calculated at each applicant key point for the local picture 
region that is as unique as possible. The magnitudes and orientations of the image gradient are 
sampled around the place of the key point. To assign a weight to the magnitude, a Gaussian 
weighting function with π associated to the key point scale is used. A Gaussian window, stated 
by the Overlaid circle, weighs these. The gradients of the picture are added to a histogram of 
orientation. Each Histogram include 8 directions indicated by the arrows and is computed from 
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4x4 Sub regions. The length of each arrow corresponds to the sum of the gradient magnitudes 
near that direction within the region.  
 
 

 
Fig. 4.1 Building key points 

 
 
 
I. SVM Principle  

Support vector machine (SVM) can be used for classifying the obtained data. SVM are a 
set of related supervised learning methods used for classification and regression. Usually SVM 
applies to linear limits. In the case of an inappropriate linear boundary, SVM may map the input 
vector into a high-dimensional feature space. The SVM builds an ideal separating hyper plane in 
this higher dimensional space by selecting a non-linear mapping. The function K is described as 
the kernel function in the input space to generate the internal products to build machines with 
distinct kinds of non-linear decision surfaces. 
 

V. SCENE RECOGNITION 
For each indoor object current within the indoor scene, matching score value is produced.  
 

 
 
 
 
 
 
 
 
 
 

Fig. 5.1 Block diagram of Scene recognition using score value 
 

Input Image 
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SIFT features 
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SVM Modeling 
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The score value is the result of acknowledged objects indoors. Using SVM, the score value is 
used as the indoor scene identification feature vector. For each indoor object, the SVM classifier 
is used to generate the score value. The indoor scene is thus recognized based on the class label 
and the highest score value of the indoor object. There are three types of indoor scenes, namely 
kitchen, bedroom and living room that are acknowledged. There are 150 pictures taken for 
practice on the indoor scene. Each category of scene has 50 pictures. The score values produced 
for indoor objects such as study table, computer, books, mixie, stove, cylinder, chair, television 
(training information). This recognizes the respective outdoor scenes, namely Study Room, 
Kitchen, and Hall. Fig. 5.1 shows the block diagram of scene recognition. 
 
 
A. SIFT Features with SVM  
SIFT is applied to all categories of objects during the training stage. By using SIFT 
characteristics; seven characteristics are obtained from each stage in our job. Number of pixels 
extracted from an input image is differ from image to image, as well as depends on the 
complexity of an Image. The ten characteristics are x position, y position, scale(sub-level), 
picture size characteristic, edge flag, edge orientation, reaction curvature by scale space. SIFT 
performs Extra ordinarily robust matching technique. It can handle changes in viewpoint, it can 
handle significant changes in illumination, and it is fast and efficient-can run in real time. SIFT is 
applied to the test sample during the testing stage and depends on the complexity of an picture, 
extracting some pixels, extracting SIFT characteristics in each pixel. By using the test 
characteristics compared to train characteristics of distinct objects, SVM recognizes the sign. 
 
B. Performance Measures 

Precision is a measure of the accuracy provided that a specific class has been predicted. 
Recall is a measure of the ability of a prediction model to select instances of a certain class from 
a data set. It is commonly also called sensitivity, and corresponds to the true positive rate. It is 
defined by the formula. Accuracy is the overall correctness of the model and is calculated as the 
sum of correct classifications divided by the total number of classifications. A measure that 
combines precision and recall is the harmonic mean of precision and recall, the traditional f-
measure or balanced f-score 

 

Features Model 
Accuracy 

(%) 
Precision 

(%) 
Recall 
(%) 

F-score 
(%) 

SIFT SVM with Gaussian kernel 89.33 88.0 83.0 87.0 

 
VI. CONCLUSION 

An indoor scene detection and recognition technique was provided from the real-time 
indoor environment. Proposed and applied a strategy for detecting indoor objects, extracting 
features from detected objects and recognizing objects. Using the AdaBoost Classifier algorithm, 
indoor objects were detected and the SIFT feature was extracted from the detected image. Using 
SIFT characteristics, seven characteristics were obtained from each point. Through SVM, object 
recognition was finally conducted. Indoor object detection rate 93.57 percent. The indoor object 
recognition system efficiency achieves a precision rate of about 95.71 percent using SIFT and 
SVM. Using SIFT and SVM, the indoor scene identification system output using SIFT with 
SVM achieves an accuracy rate of about 89.33 percent. 
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