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Development of programming teaching materials
based on image processing using Raspberry Pi

Shuichi Utsugi

As represented by the term IoT, the use of information technology is essential not only for software
development but also for hardware development. This article describes the development of an introductory
programming material that can learn about hardware control with software. Raspberry Pi was adopted as a
computer environment for learning how to control hardware with software. The Raspberry Pi is small PC but
it can control the hardware easily, so it is suitable as an introduction material. However, if hardware control is
realized too easily with RaspberryPi, which is not suitable for a teaching material. It is necessary to maintain
an appropriate level of difficulty as an engineering programming education. The programming material
presented in this article designed to allow students to experience the control of hardware while learning basic
programming elements such as repeat statement and branches.
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bgrLower = np. array ([0, 0, 128])
bgrUpper = np. array ([100, 100, 255])
img_mask = cv2. inRange (frame, bgrLower, bgrUpper)
frame[img_mask = 255] = [255, 0, 0]
mu = cv2. moments (img_mask, False)
X,y = intmu[“m10”]/mu["m00"]), ¥
int (mu[“"m01”]/mu[“m00”])
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from numba import jit
import cv2
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def test(img):
height = img. shape[0]
width = img. shape[1]

wi=0
wj=0
num = 0

for j in range(height):
for i in rangewidth):
if imgl[j,i,0] <100 and img[j, i, 1] < 100 ¥
and imglj,i,2] > 128:
img[j, i1 = 0,0, 255
Wi += i
Wj += ]
num += 1
if num > 0:
wi /= num

Wj /= num

return img, wi, wj, num
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