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Environmental  Impact
Directly contributes to building decarbonization, achieving a 37.8% reduction in energy consumption.

Non-Invasive Ethics
Designed for Privacy-First diagnostics; the system inspects structures without demolition or intrusive
cameras, keeping data processing local.

Stakeholder Safety
Prioritizes human life with a sub-2-second latency for emergency alerts (e.g., gas leaks or structural risks).

Economic Inclusion
Provides low-cost, professional-grade diagnostic tools to emerging markets and DIY users.

Results

Graph 5. Model Accuracy Comparison 
Precision / Recall / F1 per model (higher is better)

Graph 6. Training Convergence Fusion Net
 Loss & validation F1 across 40 epochs

Graph 3. Mission Success Rate 
Achieved 96% success rate across all autonomous

inspection missions.

Table 2. Overall System Accuracy
Achieved 97% overall accuracy across all functional

subsystems.

Table 3. Autonomous Inspection Efficiency
Inspected 5 rooms in 9.8 min

Graph 4. Autonomous Inspection Efficiency
Inspected 5 rooms in 9.8 min (96% success rate).
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RoboSustain
Autonomous Building Inspection Robot

Engineering Core

Methodology Mechanical Design Conclusion &. Future plan

GSP-163

Buildings consume 34% of global energy and emit 34% of CO₂ [1]. Hidden faults waste 40% of
household energy, yet inspection costs 5,000–15,000 EGP unaffordable for most families [2].
Existing solutions (IRT: $40k+, SPOT: $75k+) fail at residential scale [3,4]. 

RoboSustain bridges this gap: 
an autonomous, solar-powered robot
($75.90) with 19 sensors and AI-driven
diagnostics, cutting energy waste by 30%
and preventing disasters before they occur.

ROBOSUSTAIN V2.0
(3D Desgine)

Graph 1.
Graph 2.

Table 1. Evaluation Metrics & Acceptance Criteria
Each AI module is evaluated using Precision, Recall, F1-Score, and End-to-End

Latency. A module passes if it meets the threshold defined in the test plan.

Table 4. Battery Endurance: Delivered 4.5 h
continuous operation from 37 Wh battery pack Table 5. Overall System Reliability Demonstrated high

reliability (96%) with stable mission performance.

 End-to-End IoT System Methodology:

5-Layer IoT Architecture 
1.Edge: ESP32 dual-core + HC-SR04 V-Array + MQ-4/MQ-7/SHT30/MLX90640/ESP32-CAM + 37Wh

BMS-protected battery. 
2.Connect: MQTT 3.1.1 + WebSocket over WiFi 802.11n. 
3.AI/ML: YOLOv8n · CNN Thermal Fusion · Multi-Sensor Fusion · CoreX AI · Eco-Score · PID+QR

Positioning. 
4.Backend: PHP REST API · MySQL · Object Storage · Notifications & Marketplace. 
5.Frontend: Installable PWA Chart.js Dashboard · Thermal Feed · AI Chat · Eco-Marketplace.

Upgrading the hardware 
from V1.0 to V2.0
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