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Real-Time Image Processing Applications in Resistor Color Code Identification
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Abstract

The idea for this experiment was that people with color discrimination disabilities
need to spend a lot of time or seek help from others when distinguishing small and
multi-colored electronic color code. Therefore, a color image recognition and automatic
classification and storage system was invented.

We use ESP32-CAM to perform identification and shooting for the topic, and use
the wireless network to cooperate with the server to transmit the photos and the
identified values, so as to reduce the number of cables occupying too many serial ports
in the computer. By modifying the lens parameters, the imaging contrast meets the
requirements of computer recognition, and using a high-power convex lens to shorten
the focal length, the HSV color theory is used to define each color, and color processing
such as erosion and expansion is added to reduce errors.

After experiments, it was found that those with a clear contrast to the resistor and
less affected by ambient light are easier to identify successfully; neutral colors (such as
white and gray) are more easily affected by the environment (such as light, the color of
the turntable, etc.), and the current identification is successful The recognition rate is
about 60%. If more color modules can be added to increase stability, there will be higher
recognition accuracy and application opportunities. Compared with the image
recognition in the market (such as license plate recognition), the lens recognition in this
experiment has higher requirements on the focal length, color contrast, shape
uncertainty, directionality, sequence, etc. of the lens. If it can be fully developed in the
future, it can help more patients with color discrimination disorders to quickly and

conveniently identify an electronic color code.

Keyword - Color Code Resistors, Image Recognition, ESP32-CAM
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mask body rotated = c
mask body rotated cv2.erode(mask _body rotated, kernel)
mask body rotated = cv2.dilate(mask body rotated, kernel)
mask rotated = mask body rotated.copy()
for color, (lower, upper) in color ranges.items():
color_mask rotated = cv2.inRange(hsv, np.array(lower), np.array(upper))
mask rotated = cv2.bitwise or(mask rotated, color mask rotated)
mask rotated = cv2.morphologyEx(mask rotated, cv2.MORPH CLOSE, kernel)
contours_rotated, _ = cv2.findContours(mask rotated, cv2.RETR_EXTERNAL, cv2.CHAIN_ APPRO
if contours rotated:
largest contour rotated = max(contours rotated, key=cv2.contourArea)
X, ¥, W, h = cv2.boundingRect(largest contour_ rotated)
resistor min_x = x
resistor max x = X + w
resistor min y =y
resistor max y =y + h

cv2.rectangle(rotated image, (x, y), (x + w, y + h), (e, 0, 255), 2)
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(h, w) = image.shape[:2]
center = (w / 2, h / 2)

cv2.getRotationMatrix2D(center, -angle, 1.0)
rotated image = cv2.warpAffine(image, M, (w, h), flags=cv2.INTER CUBIC, borderMode=cv2
hsv = cv2.cvtColor(rotated image, cv2.COLOR_BGR2HSV)
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moveFanStepper() {

fanStepsCW = map(46,
fanStepper.step(fanStepsCi);
delay(188);

fanStepsCCW = map(-18, ¢
fanStepper.step(fanStepsCCH);

delay(1e88);
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