
© 2022 JETIR December 2022, Volume 9, Issue 12                                                        www.jetir.org (ISSN-2349-5162) 

JETIR2212317 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d101 
 

USE OF A FEATURE PYRAMID NETWORK 

FOR OBJECT DETECTION- A DEEP LEARNING 

TECHNOLOGY  
 

Dr. T.A.Chavan1, Dr.D.B.Lokhande2,Prof.D.P.Patil3 

1Principal & Professor, 2Assitant Professor,3Assistant Professor  
1,2 Department of Computer Science & Engineering,3Electronics and Telecommunication Engg. 

 Shree Siddheshwar Women’s College of Engineering, Solapur (MS), India 

 

Abstract:  - One of the most significant uses of deep learning technology is object recognition since it can learn 

features and capture them in a unique way from more conventional methods. Finding minor size differences in 

things is the key obstacle in object recognition. A set of multi-scale depth picture features that were taken from 

the backbone can be used in conjunction with top-down sampled feature pyramid networks to achieve this. 

Recognition systems use feature pyramids to find objects of various sizes. Pyramid representations have 

recently been shunned by object detectors that employ deep learning, in part because of how much memory and 

processing power they tend to demand.  In our study, we investigate the potential of multiscale, pyramidal 

hierarchies to reduce the marginal costs of deep convolution networks. Top-down architecture with lateral 

connections is used to produce semantic feature maps with detailed information at all scales. With the feature 

pyramid network acting as a general feature extractor, performance gains are seen. The system is 

experimentally evaluated as part of the study, and the augmented pyramid network technique outperforms the 

FCOS model in terms of average precision (AP) by 1.2 on the MS-COCO test-dev. The study's findings showed 

that a feature pyramid network increased object localisation accuracy. 
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1. INTRODUCTION 

The image object detection approach examines an input image and delivers the object's category as well as its 

specific location. Object identification algorithms [1]–[8] have been widely employed in industry and in our 

daily lives as a basic task of computer vision. Without object detection technology, the roaring automatic drive, 

for example, cannot distinguish between nearby people, autos, or other objects. When dealing with objects of 

varied sizes, object detection has always been problematic. Traditional deep convolutional neural networks are 

extremely susceptible to changes in object scale since they aren't scale invariant. Changing an object's scale has 

an impact on dense object recognition. Training imbalance is a problem with the pixel regression classification 

algorithm. Multi-scale features are utilized in a number of ways to handle the problem of object size variation 

[3], [5], [9]–[14]. [3] proposed building a network of features based upon the backbone, containing features at 

multiple scale levels that each process objects of a particular scale range. Feature attributes at high resolution 

are created by upsampling low-resolution features to create high-resolution features. Classic upsampling 

http://www.jetir.org/


© 2022 JETIR December 2022, Volume 9, Issue 12                                                        www.jetir.org (ISSN-2349-5162) 

JETIR2212317 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d102 
 

chooses four identical locations as sampling sites around each target point, and target point attributes are 

produced by linearly adding the sample points' traits. In this sampling strategy, which relies exclusively on 

spatial correlations, points near the boundary or with other features are easily influenced by unrelated pixels. As 

a result, fine features are difficult to extract using only spatial coordinates while upsampling. Deep 

convolutional neural networks are also subjected to multiple downsampling. Upsampled features are prone to 

misalignment after multiple downsampling, resulting in differences and even ambiguities between restored and 

basic features without downsampling during fusion. Simple addition and fusion are used in the feature pyramid 

network. Direct addition will have an impact on the depiction of features at two levels since there are particular 

differences between features.  Furthermore, when small item identification and accurate object localization are 

required, direct fusion is insufficient. 

Our research presents an improved feature pyramid network to address the issues raised above. As an 

alternative to the core feature pyramid network for feature upsampling and multiscale feature fusion, adaptive 

feature upsampling (AdaUp) and feature fusion (AFF) are available. This study concludes that AdaUp is no 

longer based solely on spatial information, but uses semantic data as well. High-resolution low-level features1 

serve as a spatial reference, while high-resolution low-level features2 help predict the offset of connected 

samples at each target location. Calculating the continuous coordinates of these sample sites can be done by 

using the offset coordinate and the coordinates of target locations. Target point attributes are created by 

combining the features of all sampling  points via bilinear interpolation. 

AnaUp allows for dynamically changing the interpolation sampling point location based on input attributes and 

spatial location. This makes it more adaptable than traditional interpolation upsampling. The feature fusion ratio 

can be dynamically changed by each pixel. High-level semantic information is necessary in other regions where 

judgment is a major concern, whereas low-level features are required to save detailed information in pixels in 

higher-detail locations. Adaptive fusion, rather than simple feature combining at two levels, may accommodate 

for each pixel's quirks in weight allocation, resulting in more accurate feature representation. Faster R-CNN and 

FCOS [8] were used as experimental benchmarks in this study to demonstrate the use of AdaFPN. Faster R-

CNN was utilized in the first stage to forecast proposals with objects, and RPI Pooling [1] was employed in the 

second stage to collect region characteristics connected with each proposal for classification & regression. 

FCOS, since it uses pixel-level categorization and regression prediction, only requires a single stage for pixel-

level categorization and regression prediction. Using the MS-COCO open object identification dataset, the 

Faster R-CNN and FCOS models were trained and tested using FPN instead of FPN. On Faster-RCNN and 

FCOS, increased FPN greatly improved performance by 1.2 and 1.0 AP, respectively, based on these settings. It 

also outperformed its competitors in terms of localization and small-item recognition. The feature pyramid 

network was found to be beneficial in this study's experiments. Several experiments have been conducted in this 

study to confirm the validity of the feature pyramid network proposed in the proposal for object recognition and 

other areas of computer vision. 

 

2. FEATURE PYRAMID NETWORK 

Because of their high computational cost and lengthy hyper parameter tuning, some researchers have abandoned 

anchor boxes recently. By using key points and heatmap prediction, CornerNet [21], [22], [23] reduce anchor 

boxes, making object identification more flexible. An object box's four corners can be determined by FCOS [8] 

as well as each pixel can be classified based on its distance to the four corners. Because of its ease of use and 

efficacy, FCOS is currently frequently employed to tackle object detection difficulties in a variety of fields. 

Researchers used two classical methods, Faster R-CNN and FCOS, for experimental validation. 

The feature pyramid network and its feature fusion block is illustrated in Figure 1. In PANet [25], new top-

down, FPN-based feature maps further enhance multiscale features' representation. Using NAS-FPN, Tan et al. 

developed BiFPN that is more effective [26]. With feature pyramid networks, it is also possible to merge 
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features of different sizes, as demonstrated by AugFPN [27].  [28] applied residual and dilated convolutions to 

the feature pyramid network to increase the feature receptive field. In order to obtain pyramidal features, 

CATFPN adaptively concatenates all FPN features. This is followed by downsampling and upsampling. In the 

proposed AFF, low-level features are suppressed by using an attention-based cross-scale fusion network, 

whereas in the CSFF, low-level features are also suppressed by using an attention-based cross-scale fusion 

network. 

 
Figure 1 Feature pyramid network and its feature fusion block 

 

3. LITERATURE REVIEW-  

There are two types of image object detection algorithms: those that detect images in two stages, such as Faster 

R-CNN and those that detect images in a single stage, such as YOLO, SSD, and Retina Net. Pooling of ROIs 

[1] and alignment of ROIs [17] are commonly used in classification and fine coordinate regression. In the first 

stage, item suggestions are anticipated, and in the second stage, features are grouped based on propositions. 

Faster R-CNN [2] builds on Fast R-CNN [1] to construct object recommendations using RPN [2]. This allows 

us to recognize objects end-to-end. The FPN includes a pyramid network that addresses scaling concerns while 

also increasing the performance of faster R-CNNs. 

Libra R-CNN [18] is a new class of R-CNN. By cascading several cascaded R-CNN networks together, [19] 

developed Cascade R-CNNs, which can improve localization accuracy over time. The pixel-level algorithms are 

different from two-stage algorithms because they recognize and predict things at the pixel level. Usually, anchor 

boxes are constructed in advance in each location and a number of them are constructed with different scales 

and shapes. Then, each anchor box is classified and then regressed independently. As found in [5], [20], multi-

scale backbones can help identify objects in scale variation, while Retina Net[16] utilizes focal loss to help 

identify anchor box classification imbalances.  

 

4. PROPOSED METHODOLOGY 

In visual object detection, occlusion of objects and scale diversity are problematic. In recent years, feature 

pyramid networks (FPN) have been widely used to detect objects, as they create multiple-level features varying 

in resolution and assign to each feature varying in scale different objects. A particular scale range must be 

included for the capability to function at every resolution. This method of recognizing multi-level features of 

variable resolutions can successfully address the problem of occlusion and size variation in order to discover 

things. 
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Using a pyramid feature network, it can determine multiple levels of features, such as those found in ResNet 

[29]. A rudimentary feature pyramid network uses only classical interpolation and addition for upsampling 

features and fusing features at multiple levels. Eq. 1 can be utilized to obtain the fused feature Fo. 

 

Fo = Upsample (Fl) + Fh (1)                    ------(1) 

 

A Deep Low-Resolution feature has the designation FH, while FL indicates deep low resolution features. 

However, because the backbone acquires image features with varying resolutions through successive 

downsampling and the feature pyramid network inputs multi-scale features generated from features at different 

layers of the backbone, reupsampling will result in feature misalignment. In this circumstance, simply 

integrating and combining semantic information with the structure after simple upsampling is problematic since 

it results in the loss of low- and high-level detail representations, as well as context information. 

 

5. EXPERIMENTS ON OBJECT DETECTION 

The COCO detection dataset [21] contains 80 categories and is tested for accuracy. To train, an 80k train picture 

set and a 35k val image subset (trainval 35k [2]) are utilized, and to report ablations, a 5k val image set is 

employed (minival). There are also final results set for the unlabeled standard test set (test-std) [21]. The 

training set for network backbones consists of the ImageNet1k classification set before being fine-tuned on the 

detection dataset. Enhanced Feature Pyramid Network is better than the baseline points in the AP of bicycle, 

dog, motor bike, people, bottle, boat, bus, car, cat, chair, cup, table pedestrian and mAP, respectively. Figure 2 

depicts the object detection based on class condition, light condition and Indoor /Outdoor condition. Some 

Cityscapes detection instances, where the suggested EFPN detects more small and obstructed items. EFPN can 

be expanded to various situations to some extent while maintaining its accuracy enhancement.  

 

 
Figure 2. Object detection based on condition 
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EFPN can be expanded to various situations to some extent while maintaining its accuracy enhancement. By 

enhanced feature pyramid network, objects are detected in dark areas, on rainy days, on sunny days and on the 

night time based on the set of class condition, light condition and Indoor /Outdoor condition. 

 

6. CONCLUSION 

The basic feature pyramid network is improved with a novel improved feature pyramid network for feature 

upsampling and multi-scale feature fusion in this proposal. Object identification models Faster R-CNN and 

FCOS include the feature pyramid network as a recommended feature. This study describes a technique to 

decrease pixel-level small objects in Cityscapes that is motivated by the fact that there is a rapid increase in the 

number of small and obscured objects. It may be because Cityscapes and KITTI's object detection system are 

significantly different in terms of image quality, lighting conditions, and complexity of traffic scenes. The 

KITTI system has been experimentally validated with an open dataset of object detection, and it outperforms 

the original design significantly. 
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