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Blind or visually impaired people can experience the surroundings through sound. Navigation based on audio is much helpful. Based on this 

principle a prototype with deep learning techniques is developed. Sensor based IoT system finds the presence of the objects and recognition 

is done through CSPDarknet-53 along with SPP and PANet for feature extraction and fusion. In addition to this it provides audio output in 

multilingual language. The system is designed to provide good accuracy and low latency in recognizing the objects and audio output in local 

language. Apart from this, it also provides the distance of the object from the user. The system is designed to recognize even a moving object 

with good accuracy.  
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INTRODUCTION 

Visual Impairment is disabling autonomous mobility of an 

individual. It is found that 285 million in worldwide and 20 

million in India are visually impaired. No single existing 

techniques have all features such as recognizing indoor and 

outdoor objects, moving objects, distance between object 

and user, finding multi objects simultaneously, portability, 

less latency, and low cost. This paper presents a prototype 

having all the above mentioned features. In addition to this 

it also guides the visually impaired to navigate 

independently with audio in local language of their 

convenience. 

 

IMPLEMENTATION 

This section gives a detailed description of implementation 

of Object recognition and Navigation System of that is 

proposed in this paper. 

 

1. Components 

A brief overview of various components used to build the 

proposed prototype is given as follows: 
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Fig. 1. Block diagram of Object recognition and Navigation System 

 

Raspberry Pi 4 

Raspberry Pi 4 is a small sized Wi-Fi enabled 

microcontroller with Quad core Cortex-A72 (64-bit) @ 

1.5GHz, 4GB RAM, and 28 I/O pins configuration is used 

to perform processing and automation activities. 

 

 

 

 

Fig. 2. Raspberry Pi 4 

 

Pi Camera 

It is a custom design module for Raspberry Pi, and has 5 

mega pixel resolution camera in still capture mode and up to 

1080p at 30 frames per second in video capture mode. 

 

 

Fig.3. Pi Camera 

 

Ultrasonic sensor 

It transmits transmit ultrasonic waves into free space and 

reflected waves are captured to detect the object. 

Theoretically, they can be used to detect the objects located 

upto 450cm distance and practically upto 80cm. The HC-

SR04 distance sensor is the most commonly used ultrasonic 

sensor for measuring distance from an object [19].  

 

 

Fig. 4 HC-SR04 Utrasonic Sensor 
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2. Configuring 

Setting Up of the Hardware System 

• The Raspberry Pi needs an Operating System called 

NOOBS which is installed in SD memory card and 

inserted on the bottom of the controller. 

• Pi camera is connected to the CSI port to capture 

video frames in real time. 

• The utrasonic sensor consists of 4 pins VCC, GND, 

Trigger and Echo. Raspberry Pi works with 3.3V but 

Utrasonic sensor require 5V. Hence, a converter is 

used for compatibility. Through Trigger pin is used 

to transmit Ultra sound signals and Echo pin will 

capture the reflected waves from the object. 

• The Ear phones are connected to the microcontroller 

to provide audio output. 

 

3. Algorithm for Object Recognition 

• The COCO dataset is chosen. 

• YOLOv5 object detection algorithm is trained by of 

COCO dataset. 

• The model is tested by capturing the real time 

stationary or moving image through Pi camera. It 

recognizes the objects from the live video. 

• The distance is calculated from the camera to an 

object in live video and displayed as label. 

• Recognized object and distance are given in text 

form, which are converted into audio using pyttsx3 

text to speech converter. 

 

EXPERIMENTAL RESULTS 

A prototype is designed using Raspberry Pi4 with help of Pi 

camera and Sensors for visually impaired for independent 

navigation. YOLOv5 algorithm is used for detecting the 

objects and measuring the distance between the user and the 

object. In YOLOv5, the model is designed using three 

modules i.e. Backbone Network, Neck, Head. In Backbone 

module, from an input image we extract key features using 

CSPDarknet-53. After extracting key features go to neck 

module in this module feature fusion network PANet and 

Spatial Pyramid Pooling (SPP) are used for scaling and 

identification of objects in different sizes and shapes. The 

next step is Head in this it performs Dense Prediction this 

module is the final step for object detection where it gives 

bounding boxes and detect the object and distance. 

YOLOv5 outputs three feature maps of different scales to 

predict the bounding box position information, 

corresponding category, and confidence of the target along 

with distance. 

The indoor and outdoor objects are recognized as follows: 

 

 

 

Fig. 5. Outdoor Object detection with confidence and distance in inches 

 

 

Fig. 6. Indoor object detection with different orientation 
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Fig. 7. Object Recognition in poor lighting Conditions 

 

The prototype proposed in this paper also recognitizes 

indoor and outdoor objects with orientations and under poor 

lighting conditions with high accuracy. The performance is 

studied based on F1- score, precision and Recall using the 

following three equations [17] [18]. 

 

F1score = 2 * (precision * recall) /(precision + recall) -----(1) 

Precision = True Positive /(True Positive + False Positive) ----

-(2) 

Recall =True Positive /(True Positive + False Negative) -----

(3) 

The prototype is also tested with YOLOv4 and results are 

compared with YOLOv5. The obtained results are as 

follows: 

 

Table 1. YOLOv4 vs YOLO v5 

 

The Table 1 shows that YOLOv5 performance is superior to YOLOv4. 

 

CONCLUSION AND FUTURE WORK 

By using YOLOv5 different outdoor and indoor objects are 

recognized and send through voice as output along with 

distance from the object with an accuracy 95% and delay 7 

sec. The performance of YOLOv4 and YOLOv5 algorithms 

is compared. It is found that YOLOv5 is better in detecting 

and recognizing the objects than YOLOv4 in terms of 

accuracy and delay. This system is giving audio output in 

English language only. In future, we would like to extend it 

for other languages for user convenience.  

 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Issue 4 ¦ 2022 1023 

Kasarapu Ramani, et al.: Efficient Multi-Object Identification and Guiding System for Visually Impaired 

 
 

REFERENCES  
Muiz Ahmed Khan, Pias Paul, Mahmudur Rashid, “An Visual Aid for 

Indoor and Outdoor navigation for the Visually Impaired ”, IEEE 

Conference, 2021. 

Rosida Vivin Nahari, Riza Alfita, Hairul Anam, Kunto AjiWibisono, Mirza 

Pramudia, “Camera-Based Road Damage Detection System with Edge 

Detection Algorithm”, Vol. no.10, PP.2280-530 2018.  

Mukesh Tiwari, Dr. Rakesh Singhai, “A Review of Detection and Tracking 

of Object from Image and Video Sequences”, International Journal of 

Computational Intelligence Research, Vol. no. 17, PP. 9031-750, 2017.  

J. Lee, K. Lee, and S. Choi, “A Design of Motion Detecting Sensor using 

Microwave”, Proceedings of Asia-Pacific Microwave IEEE 

Conference, 2007.  

V. Kumaravel, R. Sharmila gowri, “Raspberry Pi Based Road Sign 

Recognition System with Additional Safety Parameters Using Image 

Processing”, Vol. No. 7, PP. 2250-0758, 2017.  

J. Bai, S. Lian, Z. Liu, K. Wang, and D. Liu, “Smart guiding glasses for 

visually impaired people in indoor environment,” IEEE Trans. 

Consum. Electron., vol. 63, no.3, pp. 258–266, Aug. 2017.  

K. Patil, Q. Jawadwala, and F. C. Shu, “Design and construction of 

electronic aid for visually impaired people,” IEEE Trans. Human-

Mach. Syst., vol. 48, no. 2, pp. 172–182, Apr. 2018  

V.-N. Hoang, T.-H. Nguyen, T.-L. Le, T.-H. Tran, T.-P. Vuong, and N. 

Vuillerme, “Obstacle detection and warning system for visually 

impaired people based on electrode matrix and mobile kinect,” 

Vietnam J. Comput. Sci., vol. 4, no. 2, pp. 71– 83, Jul. 2016  

S. Ren, K. He, R. Girshick, and J. Sun, “Faster R-CNN: Towards real-time 

object detection with region proposal networks,” IEEE Trans. Pattern 

Anal. Mach. Intell., vol. 39, no. 6, pp. 1137–1149, Jun. 2017. 

D. Palma, J. E. Agudo, H. sancez, and M. M. Macias, “An Internet of 

Things Example: Classrooms Access Control over Near Field 

Communication,” Sensors, vol. 14, no. 4, 2014 

Ayush. W, Ashutosh. O, Manoj Kumar, Obstacle Detection for Visually 

Impaired Using Raspberry Pi and Ultrasonic Sensors, National 

Conference on Product Design (NCPD 2016), July 2016.  

Z. Deng, H. Sun, S. Zhou, J. Zhao, L. Lei and H. Zou, "Multi-scale object 

detection in remote sensing imagery with convolutional neural 

networks", ISPRS J. Photogramm. Remote Sens, vol. 145, pp. 3-22, 

2018. 

Z. Xu, H. Shi, N. Li, C. Xiang and H. Zhou, "Vehicle Detection Under 

UAV Based on Optimal Dense YOLO Method", Proc. ICSAI, pp. 407-

411, 10-12 October 2018. 

J. Redmon, S. Divvala, R. Girshick and A. Farhadi, "You only look once: 

Unified real-time object detection", Proc. IEEE CVPR, pp. 779-788, 

26 June-1 July 2016. 

Muiz Ahmed Khan, Pias Paul, Mahmudur Rashid, “An Visual Aid for 

Indoor and Outdoor navigation for the Visually Impaired ”, IEEE 2021 

Kamalraj R, Sakthivel M (2018). A hybrid model on child security and 

activities monitoring system using iot. In2018 International Conference 

on Inventive Research in Computing Applications (ICIRCA) 2018 Jul 

11 (pp. 996-999). IEEE. 

P. Lakshmi Sagar (2022). Resolving sets and Dimension in Bidiakis Cube 

and Durer Graphs. International journal of Neuro Quantology; 20: 

4988-4992.  

P. Yogendra Prasad, Dumpa Prasad, D Naga Malleswari 

(2022).Implementation of Machine Learning Based Google Teachable 

Machine in Early Childhood Education. International Journal of Early 

Childhood Special Education (INT-JECSE); 14(3):1308-5581. 

K. Pujitha & R. Vidya (2017). Semantic based search engine for real 

images and web url’s using hypergraph distance measure algorithm. 

International journal of pure and applied mathematics; 115(6): 1311-

8080. 

 


