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•醫療人力資源不足-人口老化、偏鄉資源不足、增加醫療安全維護需求

增加
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•臨床數據龐大-健康保健數據、體學發展快速(基因體、蛋白體、代謝體等)、

精準醫療
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• 相關工作機會大幅提高-全球大數據演算及智慧醫療產業市值迅速增加
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• 國家政策以及WHO推廣

• 生醫領域專業知識、大數據演算或開發智慧醫療平台的專業人才

在地需求性



國家社會人力需求評估

背
景

1. 我國醫療器材90%仰賴國外產品進口，進口總值每年達100億元以上，健保
實施後，醫療器材市場年成長率達15%。

2. 發展生醫產品已成為近年來政府推動生醫保健產業之施政重點。

現
況

1.2014年我國生技產業營業額為新臺幣2,886億元，約比2013年成長4.2%。
2.依據2015年生技產業白皮書，我國生技產業營業額從2005年的新臺幣1,600
億元，維持成長，2005-2014年複合年成長率約為6.77%。

3.在從業人數方面2014年我國生技產業從業人員為73,769人，比2013年多
2,189人。

挑
戰

1. 根據經濟部《2017-2019年生技產業重點產業人才需求調查報告》，有13項
職類出現人才缺口。

2. 研發(高階)、行銷企劃(國際)、品保及經營管理人才出現招募困難的窘境。
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國內各大電子資訊廠商積極跨入智慧醫療科技
切入IT+Medical 跨領域整合機會



全球智慧醫療相關工作機會大幅提高

MarketsandMarkets Research Private Ltd

AI market in healthcare





*了解需求



醫療診斷輔助範例
個人研究介紹

屁

臭

時

間
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研究方向

1. 螢光影像診斷口腔病變輔助系統

2. 放射治療(2D)影像對位系統

3. 腦影像(3D)對位系統 + applications

4. 放射治療模擬系統 +VR cognition

5. 肌電訊號分析

6. 幹細胞影像追蹤與分析

7. 以環境感測建置個人行為的Biomatrics 10



1.螢光影像診斷口腔病變輔助系統

醫師所勾勒
的病變區域

原始螢光
影像

螢光檢測反
應的區域
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螢
光
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point-to- point based registration

+

=
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2. 放射治療影像對位系統
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Background
Positioning Verification

X-ray projection simulator
Linear accelerator

Conventional 
2D treatment planning

Simulation filmPortal film

Adjust setup 

Indicate
setup 
error
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Stage I: Image Preprocessing 

1. Image rotate and scale rectification
→manual-detect   ------ control points
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2. Select the region of interest to avoid the interference of the head frame 

3. Apply the gamma transformation to enhance contrast

4. Eliminate noise and make region smoother by using average filter
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Stage 2: Segmentation

• Modify  the Otsu’s optimal threshold algorithm of one-threshold 
to multi-thresholds 
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Contour  Detection and Reconstruction 

Original
Reconstructed
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Stage 3: Image Registration

• Using Generalized Hough Transform (GHT) to register simulation 
and portal films 

• The process includes two steps:
(1) Building the R-table
(2) Building accumulator array
Simulation film

R-table

Portal film

accumulator array
R’
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•影響因素

–年齡

–性別

– 腦傷

– 疾病 如注意力不足過動兒童

(ADHD) 、 Alzheimer‘s Disease 、精神病
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注意力

推理力
方向感

記憶力

?
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3.腦
影像
(3D)
對位
系統



• Different orientation of Principal Axes 

Problems in 3D Registration
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以最大切面做XY切面校正



PAR + Hough Transform
2D Maximum area (Case I : MR + CT)

PAR Method Hybrid Method
Ching-Fen Jiang*, Chih-Hua Huang, Shih-Ting Yang, "Using Maximal Cross-Section Detection for the 
Registration of 3D Image Data of the Head," Journal of Medical and Biological Engineering, vol. 31, no. 3, 
pp. 217-226, 2011.06 (SCI, EI). 29



Application 1 -
Quantification of 99mTc-TRODAT -1
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PAR + Hough Transform
2D Maximum area (Case I : MR + CT)

PAR Method Hybrid Method
• Ching-Fen Jiang*, Chih-Hua Huang, Shih-Ting Yang, "Using Maximal Cross-

Section Detection for the Registration of 3D Image Data of the Head," Journal of
Medical and Biological Engineering, vol. 31, no. 3, pp. 217-226, 2011.06 (SCI, EI)31



1. Ching-Fen Jiang*, Chiung-Chih Chang, Shu-Hua Huang, “Regions of Interest extraction from SPECT
Images for Neural Degeneration Assessment Using Multimodality Image Fusion,“ Multidimensional
Systems and Signal Processing, vol. 23, pp. 437-449, 2012.07 (SCI, EI)

2. Ching-Fen Jiang*, Chiung-Chih Chang, Shu-Hua Huang, Chia-Hsiang Wu, "Segmentation of the
Striatum from MR Brain Images to Calculate the 99mTc-TRODAT-1 Binding Ratio in SPECT Images",
Computational and Mathematical Methods in Medicine, vol. 2013, no. http://dx.doi.org/10, 2013.06 (SCI)

32



4. VR 與醫學影像的結合
放射治療模擬系統
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5. Electromyography

Myofascial 
Pain
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動作電位的偵測
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Method (3/5)
Signal Processing and Modeling

x 3800
band-pass (20–3,000 

Hz)
fs= 5000 Hz

Wavelet denosing

Spike Detection

Multi-scale 
Modeling

1. C.F. Jiang, et al., IJEE, IJEE, (2008)
2. C.F. Jiang, et al., IEEE Trans

Neural Syst Rehabil Eng, (2013)
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肌筋膜炎的偵測

正常人 患者

Multi-Scale Wavelet Energy Variation graph (MSWEV graph)
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慣用手分析

 the Right-handed group

 the  Left-handed group
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 the dominant hand tends to recruit more motor units to 
accomplish the backward shoulder extension



生醫訊號處理
Biosignal Processing

1. Yu-Ching Lin, Nan-Ying Yu, Ching-Fen Jiang, Shao-Hsia Chang, “ Characterizing the SEMG Patterns
with Myofascial Pain Using a Multi-Scale Wavelet Model through Machine Learning Approaches”,
Journal of Electromyography and Kinesiology, vol. 2018, no. 41, pp. 147-153, 2018.08 (SCI)

2. Ching-Fen Jiang*, Yu-Ching Lin, Nan-Ying Yu, "Multi-Scale Surface Electromyography Modeling to
Identify Changes in Neuromuscular Activation with Myofascial Pain," IEEE Transactions on Neural
Systems and Rehabilitation Engineering, vol. 20, issue 6, pp. 88-94, 2013.01 (SCI, EI)

3. Ching-Fen Jiang*, Shou-Long Kuo, “Detection of Occurrence of Motor Unit Action Potential in the 
Surface Electromyographic Signal based on Wavelet Denoising, ”International Journal of Electrical 
Engineering, Special Issue of BME , vol. 15, no. 3, pp. 161-168, 2008.06 (EI)
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6. Stem Cell Tracking

• Why stem cells
• Why needs cell dynamics analysis
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Tracking methods
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Tracking Results

1. Ching-Fen Jiang, Shan-hui Hsu, Yu-Man Sun, Ming-Hong Tsai, “Quantitative Bioimage Analysis of Passaging
Effect on the Migratory Behavior of Human Mesenchymal Stem Cells during Spheroid Formation”, Cytometry Part
A, vol. 97, no. 4, pp. 394-406, 2020.04 (feature of the issue)

2. Ching-Fen Jiang*, Shan-hui Hsu, Ka-Pei Tsai, Ming-Hong Tsai, "Segmentation and Tracking of Stem Cells in Time
Lapse Microscopy to Quantify Dynamic Behavioral Changes during Spheroid Formation", Cytometry Part A, vol.
87A, no. 6, pp. 491-502, 2015.06 (SCI).
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顯微影像檢測系統及方法

用以檢測蛋白特徵物之顯微影像檢測系統
以及顯微影像檢測方法

專利發明人：江青芬、蔡明宏
中華民國(I595372)、美國

(US10274711B2)



細胞蛋白纖維
紋理＆

背景紋理移除







原始影像

單一細胞追蹤

對該特定細胞紋理分析



Trust me, 

You can make it!
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