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Background Prototype Design Validation

• Problem statement 

Search and rescue missions can be 
incredibly difficult and time-
consuming and human searchers 
can miss critical. To address these 
challenges, we propose developing 
a smart search drone that can 
replace human searchers in search 
and rescue missions. This drone 
would be equipped with advanced 
sensors and machine learning 
algorithms that would allow it to 
scan large areas quickly and 
accurately.

• Objective 

To design a reliable, efficient, and 
cost-effective solution to enhance 
search and rescue operations and 
ultimately save more lives.

• Constrains 

- Heavy Wind 

- Limited battery life 
- Connection uncertainty 
- GACA rules for aviation 

The main function of the product 

is a drone that can be dispatched to 

specific remote or hard to reach 

areas to find the location of 

stranded people. 

Calculations and simulations were 
performed on the Ecalc website for 
drone specifications to ensure that 
the drone meets all necessary 
requirements and specifications. 

The accuracy of the AI model 

is 60% and its precision is 70% 
The ground station will be a 
containerized server that receives 
the images and location from the 
raspberry pi chip inside the drone. 
Then the server will take the image 
and run through the trained AI 
model to determine if there is a 
human or not

The drone 
has been 
designed 
with four 
brushless 
motors. 
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Conclusion

Add your information, graphs and images to this section.

❑ Drone Specifications

▪ Drone Weight                              → 0.2-7 (Kg)

▪ Flight Range                                → 0.1-2 (Km)

▪ Drone Width                                → 35-50 (cm)

▪ Drone Hight                                 → 45-65(cm) 

▪ Flight Duration                            → 15-45 (Min)

▪ Velocity                                       → 20-140 (Km/h)

▪ Battery                                         → 3000-5500 (mAh)

 

❑ Computing and Camera Specifications 

▪ Image resolution                          →  9-12 (Mp)

▪ Image Recognition accuracy       →  50-80 (%) 

▪ Notification Time                       → 0.5-1 (S) 

Target Specifications 

The project has developed a smart 
search drone that can scan large 
areas accurately and quickly, 
replacing human searchers in 
search and rescue operations. 
Further testing and refining will 
optimize its performance and 
expand its potential applications, 
revolutionizing search and rescue 
missions and improving the 
chances of saving lives in critical 
situations.
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Autonomous Welding Robot 
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Problem statement 
The Autonomous Welding Robot project is an innovative endeavor to design and develop a user-
friendly, safe, and efficient robotic solution for performing precise and repetitive welding tasks, 
aimed at enhancing accessibility in educational and research environments, and optimized for cost-
effectiveness and operational simplicity. 

Constrains 

o Budget: 6000 SR

o Time: 4 months 
o Safety 
o Welding Object Size 

Background

• The dimensions of the welding area should be (0.3x0.3) m²

• The maximum reach of the arm is more than 38.55m.

• Accuracy: The precision of reaching the welding location is less than 2% in mm.

• Type of welding: Metal Inert Gas (MIG)

• Set-up Time should be less than (180 Sec)

• Protection system: Isolation system for both heat and gases:

• Prevent any electrical shocks (# of shocks = 0)

• Minimize the gas leaks: ventilation system(m³/h)                         

• The capability of the action area to resist heat, up to (1773.15 K)

• The capability of the arm head robot to resist the heat (573.15K)

• Sensors efficiency more than (99.5%)

Target Specifications 

• We measure it, it is 0.3x0.3 m²

• We did the Pythagorean theorem and added allowance space. And we measure it.

• By reducing the speed of motors and increase the gears ratio, to increase the accuracy of each motors. By this, we can grantee 

that the maximum error will be less than 1 cm.

• We prepared a suitable setup for the MIG welding machine.

• We simplify the process and minimize the number of steps by comparing it with similar projects.

• We fully isolate the welding area with non-conductive material.

• We designed the box to contain a ventilation system.

• We choose steel. Which has a melting point of 1478.15-1643.15 K

• We choose the proper type of material.

• From datasheet

Validation

Our project introduces a new, easy-to-use welding robot, making welding safer and more efficient. It's a big step in using robots for 
practical tasks, and it shows how technology can make complex work simpler and safer, especially for beginners in 
welding and robotics.

Conclusion

Software Flowchart

Figure 1 Software flowchart for welding job 
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