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ABSTRACT 

In this work, the implementation of an intelligent model for visually 

impaired person guidance using the Jetson Nano has been accomplished. 

The main goal of this work is to help visually impaired people to move 

safely indoors. Implementing a prototype for real-time door recognition 

and classification into three classes (open, semi-open, and closed), that 

facilitate safe environment navigation for people with visual 

impairments.  

A Depth Camera called D435 RealSense has been used. The camera 

has depth technology active infrared sensor stereo and depth output 

resolution up to (1280 x 720) with RGB resolution up to (1920 x 1080) 

and frame rate up to (90 fps) 

The main of the proposed system are based on two phases: The 

preparation of the dataset, which the DoorDeep dataset was used, came 

first. In the second stage, the model is trained and made ready to run in 

real-time on low-power computers. 

The dataset's quality has been assessed with segmentation methods 

like Eff-UNet and MobileNet-LinkNet were used. The Eff-UNet 

algorithm's accuracy was (95%) while the MobileNet-LinkNet 

algorithm's accuracy was (92%). After the segmentation test produced a 

high-quality dataset, an augmentation method was used to increase the 

number of images in the new dataset from (3000) to (6985). 

The pre-training stage used the YOLOv5s algorithm, which was used 

for detection and classification; it was trained with a mean average 

precision (mAP@0.5) reaching (98%) and (mAP@0.5:0.95) being 

(84%).  

By utilizing the measuring tube, the distance between the object and 

the camera at different distances, starting at a maximum of (5) meters 
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and ending at a minimum of (1.5) meters was determined and contrasted 

with the measurement provided by the camera. The RMSE was found to 

be (0.10997). Besides, the SSE is evaluated to determine performance. 

The SSE value is brought into (0.03628) and the R-square is extremely 1 

which leads to an efficiency of performance. 

Finally, display the result on the screen with notification voice to the 

person about door state. Real-time frame rates for the PC ranged from 

(6) to (15) frame per second FPS, while those for the Jetson Nano were 

(0.9) to (2) FPS. 

 




