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Abstract

Aiming at the problems of low efficiency and high cost of traditional fire fighting and extinguishing
methods, the author carried out preliminary localization of forest fires based on narrowband
IoT-connected sensors; used Floyd algorithm to achieve automatic driving and obstacle avoidance
of robots; and used enhanced convolutional neural network to realize flame recognition. Based on
the hardware such as CITIC Robot, DJI UAV and IoT smart detector, a land-sky integrated forest
fire monitoring, early warning and fire extinguishing system was designed to complete the auto-
matic fire extinguishing of UAVs and robots.
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Figure 1. Flow chart of overall system design
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Epoch 1/5
66/66 [ ] - 15s 228ms/step - loss: 0.2613 - accuracy: 0.8826 - val_loss: 0.2214 - val_accuracy: 0.9400
Epoch 2/5
66/66 [ ] - 13s 195ms/step - loss: 0.2520 - accuracy: 0.8918 - val_loss: 0.3105 - val_accuracy: 0.8600
Epoch 3/5
66/66 [ ] - 13s 195ms/step - loss: 0.1951 - accuracy: 0.9253 - val_loss: 0.2431 - val_accuracy: 0.9000
Epoch 4/5
66/66 [ ] - 13s 19éms/step - loss: 0.1731 - accuracy: 0.9345 - val_loss: 0.1170 - val_accuracy: 0.9600
Epoch 5/5
66/66 [ ] - 13s 19éms/step - loss: 0.1568 - accuracy: 0.9451 - val_loss: 0.1565 - val_accuracy: 0.9600

Figure 2. The training situation of the model
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Figure 3. Flame recognition results
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