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主要研究領域

•醫學影像

•影像辨識與分割

•物件追蹤

•多媒體資訊安全

•科技醫療
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科技醫療應用與安全

• 醫學影像

• 資訊科技

• 影像上的資訊安全



醫學影像

全口 X-ray

bitewing radiography

cephalometric X-ray



醫學影像
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醫學影像處理技術



全自動 X-ray 側顱影像分析

• The International Symposium on Biomedical Imaging (ISBI)

• ISBI 2015, NewYork, USA

• ISBI 2014, Beijing, China



Cephalogram annotation example showing the 19 

landmark positions



Cephalogram annotation example showing the 19 landmark positions







Overbite Depth Indicator (ODI)

ODI is 73 degrees (76°-3°=73°)



Anteroposterior dysplasia indicator (APDI) 

APDI is 79° (88° + (-6°) + (-3°) = 79°)





Currently in clinical practice

• Varying levels of orthodontic training and 
experience may have 
• an impact on inter-observer variations, 

• time-constraints 

• other commitments may have an impact on intra-
observer consistency



Lindner C., Wang C*, Huang C., Li C., Chang S., Cootes T.

Fully Automatic System for Accurate Localisation and 

Analysis of Cephalometric Landmarks in Lateral 

Cephalograms, 

Nature Scientific Reports (SCI, JCR 2015 (7/63) in 

MULTIDISCIPLINARY SCIENCES, IF=5.228)



Fully Automatic Landmark 
Annotation System

• The FALA system follows a machine learning 
approach where Random Forest regression-
voting is used both to detect the position, scale 
and orientation of the skull and then, 

• in the Constrained Local Model framework 
(RFRV-CLM), to locate the individual landmarks



Fully Automatic Landmark 
Annotation System



Dataset

• Lateral cephalograms were available from 400
subjects (mean age: 27.0 years; age range: 7–76 
years; 235 females, 165 males). 

• All cephalograms were acquired in TIFF format 
with a Soredex CRANEXr Excel Ceph machine 
(Tuusula, Finland) using Soredex SorCom 
software (3.1.5, version 2.0). 

• The image resolution was 1935×2400 pixels with a 
pixel spacing of 0.1mm.



Dataset

• All images were annotated (“traced”) 
independently by two clinical orthodontists (with 
six years and 15 years of experience, 
respectively), yielding a manual annotation of 19 
cephalometric landmark positions.  

• For a random subset of 150 images, two sets of 
manual annotations per orthodontist were 
available.



Fully Automatic Landmark 
Annotation System





Computer-Automated Detection of 
Caries in Bitewing Radiography

• ISBI 2015, NewYork, USA

• http://www-o.ntust.edu.tw/~cweiwang/ISBI2015/challenge2/

http://www-o.ntust.edu.tw/~cweiwang/ISBI2015/challenge2/


Computer-Automated Detection of 
Caries in Bitewing Radiography



4D MRI 心臟左右心室分割



4D MRI 心臟左右心室分割



4D MRI 心臟左右心室分割



4D MRI 心臟左右心室分割



4D MRI 心臟左右心室分割



肝臟自動化分割技術



•肝癌的外科治療是肝癌病人獲得長期生存最重
要的手段，主要包括
• 肝切除術

• 肝移植術

肝臟自動化分割技術



•目前臨床針對肝切除術的基本原則大致可分成

•（1）徹底性：完整切除腫瘤，使切緣無殘留腫
瘤。

•（2）安全性：保留有足夠功能肝組織（具有良
好血供以及良好的血液和膽汁迴流）以術後肝
功能代償，降低手術死亡率及手術併發症。

肝臟自動化分割技術



影像前處理



影像物件化



去小島



進行閉合



初步成果



初步成果



資訊科技 x 醫療影像



Mixed Reality is ready

Microsoft HoloLens 2 Partner Spotlight 

with Philips



Microsoft HoloLens

1. Dentist makes detailed diagnosis through micro camera

2. Shared Decision Making (SDM) in clinical practice

42



資訊科技 x 醫療影像 (肝臟)



資訊科技 x 醫療影像
(心臟骨盆腔)



HoloLens Demo



影像上的資訊安全 -
版權保護



資訊隱藏

• Information Hiding

• Many forms: in text, watermark, audio, image, MP3, video

• Much more different than Cryptography (codes and 
ciphers)

• Steganography is the art and science of communicating 
in a way which hides the existence of the 
communication.

• Watermarking imprints a distinctive mark so that one can 
use it for identification purposes. 



The “Magic” Rhombus

Capacity

Robustness

Visual Quality

Undetectability



Steganography for Images

• Three domains

• Spatial domain

• Least Significant Bit, LSB

• Histogram statistics

• Pixel Value Difference

• …

• Frequency domain

• Discrete Wavelet Transform, DWT

• Discrete Cosine Transform, DWT

• …

• Compression domain

• Vector Quantization, VQ

• Side-Match VQ, SMVQ

• Search order coding, SOC

• …



Vector Quantization

• In 1980, Linde, Buzo and Gray (LBG) proposed 
a VQ design algorithm based on a training 
sequence. 
• High compression rate

• Fast decoding efficiency



Vector Quantization



Vector Quantization



Vector Quantization

• But, if the codebooks are different
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WJ Wang, CT Huang, SR Tsuei, SJ Wang, "A greedy 
steganographic SMVQ approach of greedy-USBIRDS using 
secret bits for image-block repairing based on differences," 
Multimedia Tools and Applications 75 (22), 14895-14916, 
2016 (SCI, IF: 1.331).



The embedding flowchart of 
the proposed algorithm



The extracting flowchart of 
the proposed algorithm



Concept of the proposed 
Greedy-USBIRDS method

• The proposed method uses two major techniques 
based on SMVQ: 
• 1. Image repairing technique using secret bits

• 2. codeword reversibility checking technique



Image repairing using 
secret bits







科技醫療應用與安全

Q & A


