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Penghu Fireworks FestivalPenghu Fireworks Festival
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Machine Learning
VS

Deep Learning
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Gesture RecognitionGesture Recognition
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Results of dynamic gesture recognitionResults of dynamic gesture recognition
• A tested video sequence of 570 (300+270) 

frames with a size of 320*240 pixels (wearing 
long-/short-sleeve clothes)
– Recognition rate is 93.7% 

簡報者
簡報註解
Next, we discuss the results of dynamic gesture recognition.
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Dynamic gesture detectionDynamic gesture detection
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簡報者
簡報註解
This slide shows the dynamic gesture recognition from left to right for 11 gestures.
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Dynamic gesture detection (cont.)Dynamic gesture detection (cont.)
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Gait RecognitionGait Recognition
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

Angle

Classifier

0o 90o

CRR CRR

SVM 90.0% 88.5%

CRR: Correct Recognition Rate
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• The detection rate, missing rate, and false alarm rate are 
about P=96.4% , M=3.6% , and FA=0.7%

(a)

Face DetectionFace Detection
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Face tracking

People counting
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Gender RecognitionGender Recognition
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Automatic Surveillance of Automatic Surveillance of 
AquacultureAquaculture
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Intelligent Intelligent AquacultureAquaculture
Fish is an island country’s important 

source of income.
Fish is also another main source of 

animalistic protein.
Shrimp is the world's most important 

trade goods.
Annual trade volume of shrimp is about 

tens of billions of dollars.
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The output value of white shrimp is about 
1.5 billion per year in Taiwan.
The domestic demand for white shrimp is 

roughly estimated about 4.5 billion per 
year.
About 2/3 of the total demand gap of 

white shrimp needs to be covered by 
imports. 
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White Shrimp RecognitionWhite Shrimp Recognition
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Category of shrimp Samples

White shrimp (白蝦) 7539

Giant river shrimp (螳螂蝦 ) 3185

Marsupenaeus japonicus (斑節蝦 ) 1992

Procambarus clarkia (螯蝦 ) 1034

Peacock mantis shrimp (泰國蝦 ) 1305

Panulirus ornatus (龍蝦 ) 1083

Total 16138
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Accuracy of two categories: 98.14%
Accuracy of six categories: 95.48% 
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APP for edible shrimp and crabAPP for edible shrimp and crab 
in Penghuin Penghu

Using GooLeNet Inception V3 network 
architecture to obtain recognition of shrimp and 
crab.

Edible shrimp in Penghu has 11 categories.
Edible crab in Penghu has 11 categories.
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GooLeNet Inception V3 
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Image Matting: Image Matting: remove.bgremove.bg APIAPI 
(https://(https://www.remove.bg/zhwww.remove.bg/zh))
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螃蟹名稱 訓練樣本 測試樣本 總量

捲折饅頭蟹 11 3 14

銹斑蟳 16 4 20

武士蟳 11 3 14

白紋方蟹 13 3 16

細紋方蟹 17 5 22

勝利黎明蟹 16 4 20

遠海梭子蟹 17 4 21

三點蟹 17 4 21

旭蟹 17 4 21

底棲短槳蟹 16 4 20

毛足圓盤蟹 21 5 26
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蝦類名稱 訓練樣本 測試樣本 總量

雄壯鬚蝦 24 6 30

東方異腕蝦 32 8 40

九齒扇蝦 51 13 64

臺灣後海螫蝦 17 5 22

鬚赤蝦 29 7 36

刀額新對蝦 19 5 24

斷脊小蝦蛄 21 6 27

錦繡龍蝦 14 5 19

雜色龍蝦 24 6 30

草對蝦 50 12 62

白蝦 48 12 60
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White Shrimp TrackingWhite Shrimp Tracking
Using YOLO v3 network architecture
Condition: low light transmission, 

turbidity, high impurities.
Samples: 3766
Training Set: 90.52% (Accuracy)
Validation Set: 89.65% (Accuracy)
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Water Quality PredictionWater Quality Prediction
Sensors: Ph, Do, Salt, T, ORP
Using LSTM model to obtain prediction of 

water quality
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Prediction Result of ORP
Data: 13000 samples

Data: the last 1000 samples
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Prediction Result of Do
Data: 13000 samples

Data: the last 1000 samples
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Performance

T Do pH ORP SALT
MAE 0.62 0.22 0.34 4.49 0.28

T Do pH ORP SALT
Original 16 ~ 

20.5
5.41 ~ 
12.26

7.5 ~ 8.5 128 ~ 
428

34.7 ~ 
35.7

Prediction 15.36 ~ 
20.58

6.15 ~ 
12.34

7.29 ~ 8.51 155.87 ~ 
428.74

34.64 ~ 
35.74

mVC ppm ppt
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Seawater: Corrosion, Moss, Barnacles,…
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Intelligent fish feedingIntelligent fish feeding
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Data Set: 25054 samples
Training data: 20043 samples
Testing data: 5011 samples 



2021/5 52



2021/5 53



2021/5 54

Abnormal behavior recognitionAbnormal behavior recognition
Abnormal behavior recognition of aquaculture 

field
Using modified R(2+1)D network architecture
Using continuous 16 frames randomly extracted  

from sample of video sequences.
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2D and 3D convolution operations

55[6]
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3D vs (2+1)D convolution

3D Conv (2+1)D Conv

56[7]
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Residual network architectures 
for video classification

R3D

57[7]
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UCF101 data set: 101 behaviors, 13320 video sequences.
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Normal events Abnormal events
Detecton of normal events TP FN

Detection of abnormal events FP TN

normal abnormal
Train 16,473 667

Validation 0 667

Video sequences of aquaculture field
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Accuracy=0.842
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Accuracy=0.954
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Abnormal behavior recognition
of aquaculture field

Abnormal behavior recognition
of shrimp or fish under seawater
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Thanks for Your Attention !!Thanks for Your Attention !!
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