Fig. 1. Overall operation of the proposed system. (a) when a food is inserted and the door is closed, the proposed microwave suggests the target food temperature using image classification algorithm; (b) After the “Start” button is pressed, the microwave heats the food until food temperature reaches the target temperature.  
Fig. 2.  Block diagram of the food classification and temperature recommendation algorithm
Fig. 3.  (a) Preexisting image when no food in oven; (b) Histogram of (a); (c) Captured image when no food in oven, the tray could be rotated compared with (a); (d) Histogram of (c); (e) Captured image when food is present; (f) Histogram of (e)
Fig. 4.  Pseudocode for comparing images
Fig. 5.  (a) Color image of solid food; (b) Grayscale image of (a) with a block drawn in magenta color at middle; (c) 3D plot of the block in (b) where height is proportional to the pixel value; (d) Color image of liquid food; (e) Grayscale image of (d) with a block drawn in magenta color at middle; (f) 3D plot of the block in (e) where height is proportional to the pixel value;
Fig. 6.  (a) Foreground (inside the green region) and background (outside the green region) of solid food; (b) foreground (the orange part) and background (outside the orange part) of liquid food.

Fig. 7.  Block variance checking sequences in the four quadrants of the image: (a) horizontal pass; (b) vertical pass;

[bookmark: _GoBack]Fig. 8. (a) Background removed from Fig. 5(a); (b) background removed from Fig. 5(d)
Fig. 9.  (a) Histogram of Fig. 8(a); (b) Histogram of Fig. 8(b)

Fig. 10. (a) The same food as shown in Fig. 5(a), however, in a different rotation and stirring condition; (b) Background removed from Fig. 10(a); (c) Histogram of Fig. 10(b), which is quite similar to Fig. 9(a).
Fig. 11  Pseudocode for scaling histograms
Fig. 12.  Block diagram of the hardware
Fig. 13.  Pseudocode for application layer
Fig. 14.  (a) Photograph of the prototype microwave oven; (b) Photograph of the designed hardware mounted on top of the microwave: 1. Raspberry Pi board, 2. Custom designed printed circuit board (PCB) containing LCD, keys, relay, buzzer, connectors etc., 3. HD camera, 4. IR temperature sensor, 5. SSR. 

TABLE 1: ACCURACY OF CLASSIFICATION AND TEMPERATURE RECOMMENDATION ALGORITHM
TABLE 2: COMPARISON WITH OTHER WORKS


