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Cultivation of Artificial Intelligence Talents and the Practical

Design for Civil Engineering Education
Hsin-Yi Wang

Assistant Professor, Department of Civil Engineering and Geomatics, Cheng Shiu University

5564@gcloud.csu.edu.tw
Abstract

Artificial intelligence is a field that studies how to make machines think, learn
and perform tasks like humans. With the continuous innovation of information
technology, its application has broad potential in various fields. As a promoter of civil
engineering education, under the issues of environmental sustainability, education
sustainability, and industrial sustainability, in response to climate change, urbanization,
and declining birthrate, the education and technology gap has posed a threat to
economic and social development. Therefore, industry and university work together to
bring industrial technology to campus and add interactive practical design to theoretical

learning.

This project is to produce two technical products. One is a resource-sustainable
aquaponics system design based on the impact of climate change on food, water
resources, and the environment. The system includes detecting water consumption,
water quality and ambient temperature, plant harvest, automatic water supply and
feeding system design, and automatic temperature monitoring system. This product is
placed on the top floor of the building to reduce the impact of climate on the building,
and it also can improve urban micro-climate because of the cooling temperature. The
other uses artificial intelligence and augmented reality software applications to build an
interactive sandbox design. This product can shape the terrain, and the sensor can
identify and display contours from the terrain elevation in different colors. Then, use
the interactive rainfall function to understand drainage systems in catchment areas,
flooding in low-lying areas, reservoir dam breaches, embankment breaches, and bridge



collapse through the visualization of interactive images. This terrain and disaster
environment can be used in several courses, such as surveying, geophysical science,
hydrology, soil and water conservation engineering, and has marketability for
educational promotion. This product's aluminum extruded frame design and wheel
axles are very convenient for display and movement. For this product, the cost of the
production is only half of the marketing, which aligns with the economic value and

marketing competitiveness.

By combining artificial intelligence, augmented reality technology and the
concept of sustainable resource development, this project completed two
implementation designs. After three years of implementation, it has effectively
improved the professional knowledge and practical ability to cultivate talents and

significantly impacted civil engineering education.

Keywords: aquaponics system, augmented reality sandbox, contours display,

visualization of interactive images
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(Fﬁ L% R :https://learn.microsoft.com/en-us/azure/ai-services/computer-vision/concept-face-

detection)
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ace APl has two main functions: face detection with attributes and face recognition

Face Detection Face Recognition

Face recognition is widely used in many scenarios
including security, natural user interface, image
content analysis and management, mobile apps
and robotics.

Includes:

* Face Detection

* Face Recognition

* Face Verification

* Finding Similar Face
* Face Grouping

* Face Identification
* Face Storage

Face API detects up to 64 human faces with high
precision face location in an image. Optionally,
face detection extracts a series of face related
attributes such as pose, gender, age, head pose
facial hair and glasses

SYnNEx 88 wuaEn

(FH KR © B 2 7 5%

B 2- 8 "% ¥% APl % &


https://learn.microsoft.com/en-us/azure/ai-services/computer-vision/concept-face-detection
https://learn.microsoft.com/en-us/azure/ai-services/computer-vision/concept-face-detection

Face API -- Detection

JSON:

“faceRectangle": {
“width": 228,
"height": 228,
"left": 460,
“top": 125

b
"faceAttributes": {
"age": 23.5,
"gender": "female",
"headPose": {
“roll": -16.5,
“yaw": 22.1,
"pitch": @
b
“smile": ©.998,
"facialHair": {
"moustache": 0,
“beard": O,
“sideburns": @

RECTANGLE + LANDMARKS

}

B
lasses": "ReadingGlasses"

5
"faceLandmarks": {
“pupilLeft": ...

Face API -- Verification

The two faces belong to the
same person.
Confidence is 0.755.
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Face API-- Groups

CLUSTERED BY
DETECTED PEOPLE

(FA kim @ mop 2 7 % )
W] 2- 11 % 20 (i 2

Face API-- Identity

He is
Mike Wang.

NEW INPUT
IMAGE

(FR kR @ Mioe 2 P 4% )
W 2- 12 % 39 friin
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Face AP -- Emotion

Face Detection
"faceRectangle": {"width": 193, "height": 193, "left": 326, "top": 204}

Emotion Scores

“scores": { "anger": 5.182241e-8,
"contempt™: 0.0000242813,
"disgust": 5.621025e-7,
"fear": 0.00115027453,
"happiness": 1.06114619e-8,
"neutral”: 0.003540177,
"sadness": 9.30888746e-7,
"surprise": 0.9952837}
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