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Abstract — Object detection with voice guidance is an emerging domain which integrates the computer vision,
human computer interaction and NLP. This can enable to scan the surrounding, interpret the objects and inform
to the users through voice command. This system provides assistance to the blind and visually impaired person
for navigating on the road or within indoor environment. It also used in the variety of applications including
robotics, autonomous vehicle driving, context aware computing, etc. There are few challenges that need to be
address including context understanding, real time processing of the surrounding data and object identifications
from variety of domains. This paper provides detail review of the various techniques used for the object
detection and voice guidance. It reviews various techniques based on the DL, speech to vision modelling, fusion
of multimodal data, etc. The various challenges have been identified related to generalization, noise reduction,

etc. for design and development of the robust system for voice guided object detection.
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1. Introduction:

In the recent, the use of the Ai with computer vision and speech recognition has been raised to makes it
possible to analyse the surrounding and understand the scenes almost same as human eyes. Among this voice
guided object detection (VGOD) has been evolving faster and enables the visually impaired or blind person to
do assistance for navigation with providing the facility of locate, understand and speak about the scene objects.
With the integration of the NLP with visual perception, it offers HCI interactions with ease.

Traditionally object detection depends on the manual user Interaction based on the visual inputs. Now with the

integration of voice commands it gives detail content related to
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the object detected. This will enable the development with the various DL and ML mechanism for the object
detection automatically. It is much suitable for industry automation, robot movements, self-driving vehicles,
drones and visually impaired persons. Despite these advancements still it faces various challenges including
synchronization, real-time environment with speed of recognition of objects, semantic ambiguity in context
understanding, lack of availability of datasets for training based on multimodal data and lightening conditions

while capturing the scenes.

This paper reviews various ML and DL based object detection and voice guidance techniques. It provides the
various details regarding the techniques of object detection for development of intelligent detection of the
object with speed. Section Il shows review of the ML and DL mechanism used for object detection. Section Il

presents the challenges in-front of the voice guided detection of objects.

2. Literature Review:

The researchers are worked on the various mechanisms used for the object detection and voice guidance
specially used for the blind or visually impaired persons. The following techniques haves been proposed by
various researchers as —

R. R. Subramanian, L. Ravikiran [1] proposed a model for guidance of the visually impaired people. This
model is based on the ESP32 mechanism which can assist the person through their cap. It detects the objects
and provides the audio-based description of that object which can be more helpful for the person who is not
able to see. This model is trained with various objects and can able to add any objects for training. This will
enhance the navigation of the blind person with ease. Person gets immediate feedback as soon as object is
recognized. This can be extended further with various hybrid approaches. S. Bihani and S. Sharma [2] develop
the smart glasses using the YOLOv10 mechanism and 10T camera mounted for capturing persons surrounding
area. With the help of the MiDaS model the distance between person and object has been recognized and give
the voice-based feedback. MiDaS performs encoding and decoding with ResNet. Smart classes tested on the
object sequences. Everyday used objects are trained for the recognition. This device also tested in real time
environment with the actually blind people. The results and assistance is appreciated by them. S. Kirithika, T.
U. Mageswari [3] proposes the solar battery-operated model for the object detection inside the wearable
devices. Using the sensors, they give the directions to the blind people for navigation. It shows the advanced
sensor technology with green power for navigation. It is ideal for enhancing the blind person life and ease of
happenings. L. Narendra, B. S. Babuet al. [4] proposes the smart classes with the Al based voice assistance
with the feature of obstacle and object detection. OCR and GPS have been sued for tracking. It will enhance the
standard of living of the blind person. The sensors detect the hazards and inform to the system with object
recognition. It boosts the confidence in the person. P. A. Garcia Gaona, D. Martin Moncunill, et al. [5] proposes
the overview study of the navigational search virtually using knowledge organization system. It uses the 3D

structure along with mobile devices for the navigation and assistance.

N. Farheen, G. G. Jaman and M. P. Schoen [6] propose the ML based mechanism to enhance the capability of

the noncommercial vehicles using object detection. The obstacles are detected using the raspberry pie and
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Google coral. It classifies the images using the pretrained TensorFlow lite model. Degree of obstacles are also
measured with classification. It can further be extended for building the navigation platform using the ML. W.
Shi, R. Shan and Y. Okada [7] system for recognition of the surrounding environment when user navigates
suing the YOLOvV5 and RICOH R. The Google map has been embedded with the system for recognition and
tracking. This helps to avoid he dangers in the path of the user. X. Hou, M. Zhan, C. Wang and C. Fan [8] focus
on the glass object detection using transformer encoder- decoder model. This work used to detect the glass
objects using mixed CNN and transformer model. It uses the pytorch environment where model has been
trained using the dataset called Trans10K-v2. It shows quite impressive results. Yash Khopkar, Avantika
Deshmukh, et a. [9] focuses on the voice guided solution for the assistance using mobile devices. The new
solution called voice companion has been designed for visually impaired people using java on android OS. It
includes the various features including commands based on voice, object recognition, text to speech capability,
location and time with battery status announcement. This solution will improve the life of the blind users. T.
Saleem and V. Sivakumar [10] proposes the integrated framework of DL and distance measure mechanism. It
identifies the indoor objects and their distance for ease of navigation within the house. The user can wear the
device for getting the details of the surrounding and estimate the objects used in the in- door environment along
with voice assistant. It estimates the distance of each obstacle and suggest the safe path for navigation using DL
mechanism. It is helpful for the visually impaired people. This work can be extended with hybrid DL

mechanisms.

Islam, M., Rashid, M., Ahmad, et al. [11] develops the microprocessor-based glass for visually impaired
person which can capable to detect the objects. When the obstacle is detected, the buzzer has been raised.
This work can be used with the audio output for instructing the users. The proposed model sed the GPS, NEO-
6M, camera with the R-CNN approach for the object detection and recognition. This system proves as the real
assistance for the blind individuals. It can be further extended with hybrid DL approaches. K. S. Rangam, P.
Ram Pukale, et al. [12] propose the smart hat which is a wearable solution with voice assistant. It also includes
the object detection, sensing of obstacles, enables the feedback in contextual format for movement of blind
people. It uses the edge platform for integration with the various cloud services. The Ngrok has been used for
monitoring in real- time. It gives the robust performance with responsive feedback. S. Sreehari, A. R. Menon, et
al. [13] proposed the VISTA for finding the objects, hazard detection for the blind users. It uses ML with TTS
for independent navigation of the users. It uses the camera-based system for detection of the objects and gives
the audio feedback to the user. It uses various speech to text conversion libraries. It uses QR based navigation
system for tracking locations in the building. Srikanteswara, R., Reddy, M.C., et al. [14] provides the model for
the solving the issues faced by blind and visually impaired people. It uses the image recognition system for
detecting the objects from the surrounding areas. It gives the assistant system for the people for the navigation
and finding right path. S. S, M. Kumar Thakur, K. Gowda Y, et al. [15] proposes the DL based system for
object recognition for the visually impaired people suing the YOLOv5 model. It gives the alert through the
speech notification to the user. This system able to identify the location of the objects using CNN. The relative

distance and position have been computed using the stereo cameras and sensors.
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Golla, Hemanth Kumar Yadav, et al. [16] aims to smart cane with 10T integration for detection of the obstacles.
It is able to guide the users for effectively capturing the surroundings and enhance mobility of blind person. It
gives the notification about surrounding by recognizing the objects. The proposed system gives better accuracy.
Djinko, Issa AR, and Kacem, Thabet [17] propose the DL based object detection technique form he video input
using YOLOV7. It captures the ROI and applies on the dataset. When the objects are recognized, it informs that
to the user by providing the object description in audio version. The Google voice recognizer APL has been
used. M. S. Kabir, S. Karishma Naaz, et al. [18] proposes the blind assistance system along with feedback in
voice suing YOLO and SSD mechanisms. It uses the YOLOv4 and YOLOv7 and SS MobileNetv2 on the
COCO dataset with more than 8- categories of the objects. It provides the good solution for the blind persons.

The gTTS package has been used with Google to test API for voice feedback. K. K,

Y. V. R R, et al. [19] propose the stick for the blind person including Al, object recognition and GPS guided
technologies. When the objects are detected, it informs to the person through the headphone and navigate the
user suing GPS. It offers the novel solution which is helpful for the blind people for navigating throughout
roads and inside home also. Barkovska, O., & Serdechnyi, V. [20] proposes the assistance system for the
visually impaired people. It has been integrated with the other systems and having ability for dynamically
object detection. It also predicts their movement and provides the feedback to the user. It includes the
functional and system analysis modeling. It dynamically detects the obstacles in various environment.

3. Challenges:

Various challenges have been identified through the detail overview of the various techniques used for object

detection and voice guidance as follows —

1. The combined approach of the visuals and speech remains difficult due to various data structures

used, semantics and time constraints.

2. The context understanding creates the language ambiguity in the scene explanation.

3. The noisy environment degrades the performance of the system.

4, Lack of the annotated and large dataset hampers the synchronization in the speech and visuals.
5. The real time environment facing the latency in processing and dispatching the command.
6. Absence of the benchmarking standards for comparison in the VGOD field.

7. Models are failed in the generalized environment due to lack of object categories.

8. It also faces the challenges related to lightening environment and variation in objects.

9. It faces the ethical values and concerns related to privacy of the users.
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4. Conclusion

Object detection from the video stream and voice guidance has been one of the evolving domains for helping
the blind persons, guiding autonomous vehicles, navigating the robots, guiding drones. The ML and DL
mechanisms has been used for making this process autonomous. This review presents the review of
various mechanisms used for voice guided object detection. It performs various steps while detection of the
various objects including the pre-processing, feature extraction, training and testing along with model
evaluation. This paper highlights the various challenges occurred during the object recognition and speech
conversion. It will give the further directions towards development of the intelligent system for object detection

and voice guidance in the real time environment.
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