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生醫工程 (Biomedical Engineering) 

J. Enderle, et al. ‘Introduction to Biomedical Engineering’. Academic Press 



生醫工程領域與應用 – 義肢 

http://neurogadget.com/2012/05/19/braingate-amazes-again-paralyzed- 

woman-moves-thought-controlled-robotic-arm-video/4370 

Video 

…  Last year we learned that the implanted 

sensor works fine even after 1000 days of 

usage, and now here is another dramatic 

demonstration of its capabilities. 

 

… Researchers used a tiny sensor about the 

size of a baby aspirin that is loaded with 96 

electrodes designed to pick up nerve activity. 

 

… Scientists implant that into a part of the 

brain called the motor cortex that is involved 

in voluntary movement. 

 

… When a paralyzed patient implanted with 

the device thinks about moving an object, 

the electrodes pick up those nerve signals 

and send them to a nearby computer, which 

then translates them into commands to 

operate assistive devices, such as the 

robotic arms used in the study. 



生醫工程領域與應用 – Bionic Hand 

http://www.dailymail.co.uk/sciencetech/article-2280083/The-worlds-bionic- 

hand-allow-patients-feel-sensations-set-transplanted-patient.html 

… by implanting intraneural electrodes into 

the nerves of an amputee. The electrodes 

stimulated the sensory peripheral system, 

delivering different types of touch feelings. 

 

… the researchers analysed the motor neural 

signals recorded from the nerves and showed 

that information related to grasping could be 

extracted. 

 

… the new model, which will be fully attached 

to the arm, can deliver sensory feedback from 

all the fingertips, as well as the thumb, palm 

and wrist.  



生醫工程領域與應用 – 功能性電刺激 

R. van den Brand, et al, ‘Restoring voluntary control of locomotion after paralyzing spinal cord injury’, Science, June 2012 

http://actu.epfl.ch/news/walking-again-after-spinal-cord-injury-7/ 

Video 



生醫工程領域與應用 – 功能性電刺激 

http://tw.news.yahoo.com 



生醫工程領域與應用 – 辨識癌細胞 

Electrosurgical knives  

• Use an electrical current to rapidly heat tissue 

• Minimizing blood loss.  

• tissue is vaporized, creating smoke that is normally 

sucked away by extraction systems. 

The smoke is sucked into mass spectrometer, 

an analytical instrument used to identify what 

chemicals are present in a sample.  

http://www3.imperial.ac.uk/newsandeventspggrp/imperialcollege/newss

ummary/news_17-7-2013-17-17-32 



生醫工程領域與應用 – 醫學影像 

磁振造影(MRI) 

http://brainimaging.waisman.wisc.edu/facilities/ni_facilities.html 

http://en.wikipedia.org/wiki/Magnetic_resonance_imaging 



生醫工程領域與應用 – 醫學影像 

http://www.dailymail.co.uk/sciencetech/article-2333861/Mind-reading-communicate-people-

coma-Researchers-say-understand-answers-simple-questions-using-brain-scans.html 



生醫工程領域與應用 – and more… 

Second Sight – Argus 

2004, 16 electrodes 

2008, 60 electrodes 

人工視網膜 Retinal Implant 



2008-04-23 

http://www.pac.nctu.edu.tw/Report/report_

more.php?id=14108 



生醫工程領域與應用 – and more… 

人工視網膜 Retinal Implant 

http://news.cnet.com/8301-17938_105-10361725-1.html 

心律調節器 Pacemaker 

http://en.wikipedia.org/wiki/ 

血氧機 Pulse Oximeter 



Outline 

實驗室暨課程簡介 

本學期行事曆 

期中報告，期末專題介紹 

選課名單確定 

分組 



生醫工程實驗室簡介 

上課時間： 

星期二 12:20~14:00 (每週 Meeting 一次) or 

星期三 12:20~14:00 (每週 Meeting 一次) 

上課地點：明達館 R303 (TBD) 

實驗室：明達館 R304  

 24小時開放 

三人一組 

助教時間 



課程內容 

前導實驗 

 實驗一：基本生理信號測量(10%) 

 實驗二：生理信號量測電路設計(15%) 

 實驗三：生物晶片實習(10%) 

 實驗四：醫療影像分析(10%) 

 

期中報告(10%)    

期中報告摘要與心得 (10%) 

 

期末專題(30%) 

 

出席與提問(5%) 

 



課程行事曆 
週數 日期 內容 

1 9/11 課程簡介，分組 

2 9/18 實驗一簡介 

3 9/25 實驗一實作(助教demo) 

4 10/2 實驗二簡介 

5 10/9 實驗二實作 

6 10/16 實驗二討論(同學demo) 

7 10/23 停課一次 

8 10/30 期中報告(1) 

9 11/6 期中考週停課 

10 11/13 期中報告(2) 

11 11/20 期中報告(3) 

12 
11/27 

  

實驗三(生物晶片)簡介 

實驗三實作(週末進行: 11/30 & 12/1) 

13 12/4 
期末專題簡介 

實驗三實作(週末進行: 12/7 & 12/8) 

14 12/11 實驗四(醫學影像分析)簡介 

15 12/18 實驗四實作(助教demo) 

16 12/25 期末專題實作 

17 1/1 元旦放假 

18 1/8 
期末考週 

期末專題demo，大掃除 



實驗一：基本生理信號測量 

ECG 

EMG 

EEG 



實驗二：生理信號量測電路設計 



實驗三：生物晶片實習 



實驗四：醫療影像分析 



期中報告 

參考題目已置於網路上 

注意事項： 

 選擇題目範圍不宜過大，請提早一星期與助教討論報告的內容 

 報告時間約15分鐘，台下提問5分鐘 

 當週報告者須於報告前兩天繳交投影片，非報告者繳交最多兩頁A4

內容的摘要與心得 

目的：拓展醫工領域知識 

 



期末專題 

實驗目的:  

針對不同的生理信號進行後端應用方面的設計，使成一完整
量測系統，或是實用性、趣味性較高的成品。 

 

參考方向: 

1. 利用LabVIEW程式設計搭配ELVIS進行後端信號處理的發展 

2. 信號傳輸的方式改用無線傳輸 

3. 多通道量測(channel extension)及後端的信號處理 

4. 人機介面開發 

5. 其他 

 



期末專題 

眼動滑鼠 

 

肌電訊號玩遊戲 

 ex: 太鼓達人肌電版 (免鍵盤 免鼓棒) 

 肌電投籃機 

 

空氣樂器 (鋼琴 爵士鼓) 

 

無線心電圖量測系統 

肌電訊號撥號器 

 



其他 

歡迎大家隨時對於這門課程給予建議 

 

 

 Website: http://ultrasound.ee.ntu.edu.tw/belab 

 All information can be found on the website!! 

 


