
     基於文化脈絡發展失智症照護之人工智慧化 
     輔助評估與處遇系統 
Development of AI assisted assessment and intervention system 
based on the culture contextualization for care of people with 
neurocognitive disoder 

  黃敏偉 副院長  Deputy Superintendent  Min-Wei  Huang  

臺中榮總嘉義分院 Chia-Yi Branch, Taichung Veterans General Hospital  
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1956 Dartmouth AI Project 

Five of attendees of the 1956 Dartmouth Summer Research Project on AI Reunited in 2006: 
Trenchard More, John McCarthy, Marvin Minsky, Oliver Selfridge,and Ray Solomonoff. Missing 
were: Arthur Samuel , Herbert Simon, Allen Newell, Nathaniel Rochester and Claude Shannon. 
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人工智慧發展簡史 The History & 
Development of AI  

Expert System Logic and Symbolic Reasoning Machine Learning 
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AI  in  Health  Care 
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整合樂齡族群日常行為表現及感知理論之科技輔具系統 
A technological aid system that integrates the daily 
behavior and perception theory of the elderly 
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科技輔具 Technology Aids 
空間定位與方向指引系統 

認知功能評估遊戲 

• 以臨床常見評估量表
作為遊戲題目架構 
 

• 認知功能 
－注意力 
－判斷力 
－反應力 
－記憶力 
－定向力 

• 系統以紅外線攝影機、雷射燈
方向指引與喇叭組成。 
 

• 可辨識使用者之位置，並記錄
使用者行走軌跡。 
 

• 透過雷射燈與語音提示受試者
行走方向。 

電子桌遊系統 

• 可單人使用，也可多人共用，
促進人際互動。 
 

• 以觸控方式操作，易用性高。 

生理訊號量測 

• 利用多項生理訊號量測技
術，量化高齡者情緒與生
理反應訊號的生理指標。 



Attention and Reaction Training 

• The game is designed to evaluate 
and improve the attention and 
reaction abilities 

 
• Whack-A-Mole 

• Hit-the-ball 

• Scope of  Application 
• Tier-C LTC station around the blocks, Institution of long-term care, and 

home 



Interactive wall video game 

• Single player/two 
players game for 
improving the 
interpersonal 
interaction. 

 
• Find the picture 

differences 
• Whack-A-Mole 
• Chess 
• Nostalgic Serious Game 
• Reaction game 

 

• Scope of Application  
• Tier-C LTC station around the blocks , Institution of long-term care and 

home 



Physical fitness 

• Purpose: 
• To develop some of the 

physical fitness test items 
scientifically to eliminate errors 
caused by records and to 
import into the data chain 

• Component:   
• Inertial measurement unit(IMU), 
• Strain gauge(Load cell) 

• Function: 
• To get the time and number of 

tests correctly  
• To use individual tests can be 

for entertainment and training 
purposes 
 

• Scope of Application 
• Imitation house, Tier-C LTC station around the blocks, Institution of long-

term care, and home  
 



Interactive table videogame 

• Single player/two 
players games for 
improving the 
interpersonal 
interaction. 
• Find the picture 

differences 

• Whack-A-Mole 

• Chess 

 

• Scope of Application 
• Tier-C LTC station around the blocks , Institution of long-term care and 

home 
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專注感官知覺訓練及虛實互動及認知促進系統 
Sensory perception training & virtual reality 
interaction and cognitive promotion system 

－ 注意力 Attention 

－ 反應能力 Response capability 

－ 判斷力 Judgment 

－ 記憶力 Memory 

－ 命名 Naming 

 

▲專注感官知覺訓練 ▲ 虛實互動及認知促進系統 
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虛擬懷舊體驗系統 
Virtual nostalgia experience system (APP) 

－ 計算能力 

－ 定向-時間 

－ 定向-地方 

－ 語言 

－ 口語理解及行為能力 

－ 命名 
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IADL- (Instrumental activities of daily living) 
從臨床評估延伸至功能復原 
From clinical evaluation to functional recovery 

－ 工具性日常生活活動能力  

－ 命名 

－ 記憶力 

－ 計算力 

－ 注意力 

 



Wearable Physiological Signal Measurement System 

• Physiological signals consist of 
electrocardiogram  (ECG),  
Photoplethysmography (PPG), and 
electroencephalogram (EEG) 

• Applying heart rate variability (HRV) to 
analyze the activity of the automatic nerve 
system (ANS) 

• Applying the alpha and beta waves to 
detect the attention and reaction 

• Recognize the response of emotion 

 

• Scope of Application 
• Institution of long-term care and home 

▲生理訊號回饋系統場域 ▲感測器擺放位置 ▲使用者介面示意圖 



Pressure Sensing Mattress 

• Detecting pressure distribution, bedridden 
duration, bedridden posture, body activity, 
sleep apnea, and on/leave the bed. 

• Turn over reminder for reducing the 
occurrence of pressure sores. 

• Bed-inductive illumination for reducing the 
risk of a fall. 

 

• Scope of Application 
• Imitation house, Institution of long-term care, and home 

▲高齡者臥床行為與預防壓瘡偵測系統 ▲高齡者坐姿行為與預防壓瘡偵測系統 



Spatial positioning and direction guide device 

• Purpose:  

• To develop the behavioral monitoring and analyzing 
system with interactive response functions for subjects. 

• Component:  

• Visible or near-infrared camera  

• Laser light direction guide and speaker 

• Function: 

• To identify the position of the subject 

• To record the walking trajectory of the subject 

• To point the direction of the subject by the laser light and 
the voice.  

 

• Scope of Application 
• Imitation house, Tier-C LTC station around the blocks, Institution of long-

term care, and home 

方向指引 影像定位 

跌倒偵測 
行走軌跡與時間紀錄 
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資料庫使用者介面User Interface of Database 

▲使用電子表單收集MoCA與MMSE資料 

▲紀錄空間移動軌跡與計算移動速度 ▲紀錄生理訊號 
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資料庫使用者介面User Interface of Database 

 ▼ 紀錄生理訊號與計算生理參數(HR, RR) 

▲懷舊遊戲-認知功能 ▲足球－反應力 ▲打地鼠－反應力 
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場域收案Case Collection in 
Experimental Field 

• 虛擬懷舊體驗系統 
• 虛實互動及認知促進系統 
• 電子桌遊系統 

• 空間定位與方向指引系統 
• IADL互動遊戲 
    從臨床評估延伸至功能復原 

• 生理訊號量測 
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FMRI 

•步態資料 
•生理訊號 

•遊戲分數 
•生理訊號 

問卷評估 

0 

步態 

1 

遊戲 

2 

體適能 

3 

PART 1 PART 2 

•量表分數 •體適能分數 •腦影像 

已累計100名 

休息 1分鐘 

走一圈 

休息 1分鐘 

走一圈 

回起點坐下 

走一圈 

休息 3分鐘 

說  明 

休息 1分鐘 

懷舊認知遊戲 

回起點坐下 

滾球、打地鼠 

休息 3分鐘 

說  明 

問卷施測 
 

MMSE 
MoCA 

配戴生理訊號儀 
配戴生理訊號儀 

體適能 

認知測試 
命名 
專注力 
10分鐘 

影像掃瞄 
50分鐘 

場域收案流程 Procedures of Case Collection in Experimental Field 



fMRI Image  

 Clinical questionnaire 
assessment 

Physiological Signal 
Measurement 

Wall 
game 

Attention 
Reaction 

Game 

Pressure Sensing 
Mattress 

Table game 

Spatial 
positioning 

direction guide 
device 

Data collection 

Cloud storage 

Model development 
using AI-based techniques 
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場域介紹-仿家屋 Imitation House 
為使失能者能早些適應銜接居家環境，模擬家中多障礙空間練習食衣住行生活起居操作能力。In order to enable the 
disabled to adapt to the home environment earlier, the multi-hazardous space in the imitation home is built  
to practice the daily living skills such  as  food, clothing, housing, transportation. 

居家環境模擬 

Home environment simulation 
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場域介紹-病人體驗仿家屋Patient 
Experience in Imitation House  

▲餐具使用 ▲水龍頭練習 

▲輔助電話機 ▲輔具使用 
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Home Service Connection with  
Imitation House Training before 
Discharged from Hospital  

長照服務單位派居家服務員至案家服務 

28 

出院準備護理師針對有長照服務需求
個案轉介至嘉義市照顧管理中心 

個案出院前3天，前往評估其失能等級 
(照管中心專員或出院準備護理師) 

照專針對案家需要的服務進行規劃 

出院返家 

仿家屋進行 
個別化訓練 

居家 
環境 
評估 

(出院宅急便) 
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「客製化」服務-情境模擬、輔具使用 
"Customized" service-scenario simulation, assistive use 

▲視覺輔助設備 ▲進餐輔助設備 ▲社交娛樂 
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Breakthrough, value and benefit of 
main achievements 

服務對象與需求 服務提供者 服務內容 服務目標 對應方案 

健康者 

慢性病患 

急性病患 

出院需 
照護病人 

生活照護 
服務體系 

醫療服務 
體系 

醫療服務 

遠距照護服務 

出院準備服務 

(長期) 
失能者 

長期照護 
服務體系 

居家照護服務 

社區照護服務 

機構照護服務 

健康管理 
預防保健 
休閒養生 

疾病治療 
復健 
照護 

失能照顧 
家庭支持 

健康照護產業
發展方案 

老人安養服務
方案 

全民健保 

社區醫療群 

老人整合性醫
療計畫 

長照2.0 

我國長期照顧
十年計畫 

食衣住行協助 

健康養生管理 

慢性病管理 

轉介與就醫安排 
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Long-term care integration-statistics 
of medical treatment for dementia 

108年全年門、急、住-前十大診斷排名 
排名 疾病名稱 平均年齡 男性% 女性% 就醫人次 

1 慢性腎臟疾病 67.09 65% 35% 20,907  

2 高血壓 65.86 57% 43% 19,538  

3 腰頸椎疾病 63.85 52% 48% 16,322  

4 胃潰瘍，急性或慢性， 
有/無出血或穿孔 

60.85 57% 43% 13,139  

5 糖尿病 65.36 53% 47% 11,981  

6 其他精神分裂症 47.49 65% 35% 8,965  

7 心臟疾病 68.27 61% 39% 8,125  

8 老年性大腦變性，癡呆症 79.87 53% 47% 7,846  

9 其他肌炎，未指定部位 65.73 36% 64% 7,412  

10 前列腺腫大並伴有下尿路症狀 73.71 100% 0% 6,428  



Chiayi Branch, Taichung Veterans General 

Hospital Location 



Incorporated by the Health Department of the Executive 
Yuan into the National Medical Network 

Complete horizontal integration with Bay Bridge 
Veterans Hospital 

The counseling meeting took over and was renamed 
Chiayi Rongmin Hospital. There are four branches in 
Xiancao, Wanqiao, Luman and Tanzhong. 

Formerly a land, sea and air force lung disease sanatorium 

Transformation into a general general hospital with a 
public clinic 

1984 

1959 

1952 

1974 

2004 

2010.1 

2011.1 

Medical network first to fourth expansion project completed 

Completed the vertical integration with Taichung Veterans 
General Hospital and renamed it "Taichung General 
Hospital Chiayi Branch" 

New hospital evaluation is rated as excellent 2014 

33 

2018 Qualified for hospital evaluation and qualified for 
emergency grading 

Chiayi Branch, Taichung Veterans General 

Hospital history 
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Departments 

34 34 
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Employees And Education 

35 

Category 

 

Number Of 

People 

Percentage 

Qualified Teacher Tualifications 

Tn The Ministry Of Education 

Associate 

Professor 

Assistant 

Professor 
lecturer 

Doctor 69 8.81% 1 3 12 

Nurse 371 47.38% 0 0 4 

Medical Staff 117 14.94% 0 0 3 

Administration 

Staff 
226 28.86% 0 0 1 

total 783 100.0% 1 3 20 

As of 2018.12.31 (excluding concurrently) physicians include dentists, 
Chinese medicine practitioners 

Doctor's 
degree, 

0.5% 
 
 

master‘ 
sdegree, 

9.2% 

University 
degree, 
62.3% 

 
 

College 
degree, 
19.4% 

Not  
College 
degree, 

8.7% 
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25
0 

36 37 5 4 4 38 60 6 50 
17
5 

27
4 

44 28 54 20 20 

 
total 665 440 

Number of hospital beds 

36 
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Population characteristics of the service area 

37 

Category 2016 2017 2018 

65 years old older/Household 
registration population(Chiayi City) 

36,268/269,874 38,140/269,398 40,147/268,543 

65 years old older/Household 
registration population(Chiayi County) 

92,234/515,320 99,476/511,182 97,216/506,206 

65 years old older(%) 
(Chiayi City/Chiayi County/National) 

13.45/ 17.90/13.20 14.16/18.47/13.86 14.95/19.20/14.70 

Aging index 
(Chiayi City/Chiayi County/National) 

93.99/174.29/98.86 101.43/188.11/105.70 109.07/204.89/113.93 

Under 4 
years old 

0.07% 
5-14years old  

0.37% 

15-24years 
old 1.79% 25-44years 

old  14.28% 

45-54years 
old 13.97% 

55-64years 
old 19.46% 

65Years old 
older 

50.06% 

Outpatient average medical age 
(average 63.3 Years old) 

Average medical age of hospitalization 
(average 65.4 Years old) 

Under 4 
years old 

0.00% 

5-14  
years old  

0.09% 

15-24 
years old 

1.68% 
25-44 years 

old 13.25% 

45-54 
years old  
16.48% 

55-64 
years old  
17.33% 

65Years old 
older 

51.15% 
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Follow the system concept to provide holistic care 

38 

Spiritual care 

Sad counseling 

Hospital volunteers 

Celebrate the 
festival together 

Disability, 

dementia, 

long-term bed rest, 

no support for the 

people, providing  

physical and 

mental health 

care 
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Promote Long-Term Care To Achieve Local Aging 

39 

• Community and institutional attached day care 

services 

• Complete team member long-term study training 

• Promote home care, services, and medical care 

• Strengthening the integration of Baihe and 

Yunlin Rongjia 

• Develop diversified home treatment and 
home medical services 

• Develop a smart care system (technical 
aids) combined with the HIS system 

• Become an A-level community integration 
center / Changzhao flagship store 

• Become a best standard 
hospital 

Executed 

★ Home respite service 

★ Home care, rehabilitation 

★ Institutional respite 

★ Long-term care service-

Nursing home 

★ Discharge preparation 

service 

★ Community building. Caring 

stronghold. Together Meal 

★ Disability aid center 

Future execution 

★ Day care bed 

      -City Outpatient 20 Beds 

      - Wanqiao Branch 16 Beds 

★ Meal Service 

★ Traffic Car 

★ Drug Delivery 



基
於
文
化
脈
絡
發
展
失
智
症
照
護
之
人
工
智
慧
化
輔
助
評
估
與
處
遇
系
統 

｜  

黃
敏
偉  

副
院
長  

Long-term care integration-ABC 
location 

A單位 

影像、生理、認知、動作、體適能 

生理、認知、體適能 

生理、認知、體適能 
B單位 C單位 

Personal 

Health Records 

臺中榮總 
嘉義分院 

Clinical Expert System (AI) with Big Data 

★ Medical instrument manufacturer 
★ Patient                 ★ Researcher 
★ Physician                 ★ Caregiver 

A 

B 

C 

A 

B 

C 

臺南白永恩基金會 

經國新城 

嘉義分院 
日照中心 

嘉義市 

日本國立長壽醫療研究中心 

AI 
Patient Risk Grading 

          Predictive Analytics 
          Clinical Decision Support 

         Personal Health Management 
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Long-term care integration-
construction of long-term care 
building (Chiayi) 

PCM單位 | 大渡城鄉建築師事務所 

統包廠商 | 永祥營造股份有限公司 

• 工程為地上四層、地下一層之鋼筋混凝土建築 

• 建築面積：3807 M2  

• 總樓地板面積：16886 M2 

• 109年7月開工，預計111年3月竣工  

項次 項  目 進   度 

1 建築執照取得 109/5/26已取得建照。 

2 開工動土典禮 109/6/9輔導會馮主委蒞臨主持。 

3 施工前協調會 
109/6/22里民施工前說明會。 
109/6/23施工前協調會。 

4 
工程管線審查
申請 

109/7/6五大管線審查通過。 

5 開工 109/7/8申報開工。 

長期照護大樓統包工程 
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Long-term care integration-
deployment of residential long-term 
care institution park (Luymo) 

層 別  空間屬性用途 

RF 空橋、機房 

2F 100床/2個護理站 

1F 
100床/2個護理站  

行政辦公區 基地面積17,210.2㎡ 
(總樓地板面積7,500

㎡）  
• 萬事具備：工程PCM+監造技服案各項招標 
 準備作業業已完成 
• 待衛福部補助計畫經費核定及發文 
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Promote community health- Long-term care stronghold 

24 community stronghold Egular care 

量測服務106
年 

43 
43 
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Disability Aid Center Established - Wanqiao Branch 

44 

2016.04.22 Disability Aid Center Opening ceremony 

Providing a professional single accessory service window and a communication platform 

for the disabled and assisted devices for the citizens of Chiayi County,In addition, it also 

connects Longzhao 2.0 to provide physical and mental disabilities to the home service 

and individual accessories services. 

year 
Auxiliary 
Recycling 

Auxiliary 
Rent 

Auxiliary  
Evaluation 

Auxiliary 
advisory 

Auxiliary 
service 

2016 191 300 1080 1858 250 

2017 489 441 1361 1853 355 

2018 209 748 2044 2975 455 

Mountain line 
Service Center 

Sea line  
stronghold 

Two 
Service 
station 

http://www.vhwc.gov.tw/
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The establishment of Community 
Health Promotion in Long-term Care 
Base 

失智據點帶活動-中埔鹽館村 

失智據點帶活動-灣橋村 

健康促進活動 居家服務-協助復健 

居家服務-陪伴服務 居家護理 
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Taking Patient Needs as 
the Core Value 
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獲
獎 

1 
2018  第十五屆國家新創獎－學研新創獎 

運用懷舊體驗之認知偵測
及情緒抒發系統 
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專
利 

2 

已通過 4 件發明專利 

• 發明第 I603303 號 

－運用懷舊體驗之認知偵測及情緒抒發系統 

• 發明第 I605862 號 

－可偵測認知功能的個人化遊戲系統 

• 發明第 I661402 號 

－空間定位及方向指引系統 

• 發明第 I655451 號 

－空間定位及方向指引動態回饋系統 
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合
作 

3 

雲林榮家 生命線 

嘉義市政府 
衛生局 

雲林縣 
衛生局 

白河榮家 

合作意向書 

臺南市照護科技與 
福祉促進協會 

白永恩神父 
社會福利基金會 
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日本國立長壽醫療研究中心參訪 
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成果展示 

• 參展 
－ 108/10/31  2019亞洲樂齡智慧生活展參展 

－ 108/12/05  台灣醫療科技展 

• 外賓參訪 
－ 108/04/10  政治大學公共行政系陳敦源教授、 

－ 108/04/10  臺中榮總許惠恒院長蒞臨場域參觀 

－ 108/04/16  中正大學犯罪防治學系林明潔教授蒞臨場域參觀 

－ 108/04/17  奧迪特管理顧問有限公司張興聰總顧問 

－ 108/04/17  華碩電腦股份有限公司許萬寶協理蒞臨場域參觀 

－ 108/04/18  退輔會長官蒞臨場域參觀 

－ 108/06/14  科技部人工智慧生技醫療創新研究中心訪視 

－ 108/09/04  宇峻奧汀參訪 

－ 108/11/19  衛福部食藥署醫療器材審查員培訓計畫參訪活動 

－ 109/01/03  天主教若瑟醫療財團法人若瑟醫院參訪 

－ 109/02/07  中國醫藥大學健康科學院參訪 

－ 109/04/30  工業技術研究院參訪 
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社區推廣 

• 白永恩基金會台南關懷據點 
－ 108/02/28  老人照護科技與健康樂活 

－ 108/03/23  老化?失智? 

－ 108/04/20  兒童發展初步篩檢 

－ 108/04/27  活力老化-強化反應力及注意力之認知能力 

－ 108/05/25  牽起人際線-不讓老後難溝通找上身 

－ 108/06/15  兒童發展初步篩檢 

－ 109/07/04  演講【老化？失智？】與收案 

 

• 白永恩神父社會福利基金會高雄分事務所 
－ 108/08/13  照護科技促進跨齡健康樂活活動及收案 

－ 108/08/20  照護科技促進跨齡健康樂活活動及收案 

 

• 台南市私立老吾老養護中心 
－ 108/09/28  照護科技促進跨齡健康樂活活動及收案 

 


