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臟癌、老化議題)
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大綱

•AI與大型語言模型(Large Language Model, LLM) 介紹

•AI影像辨識介紹

• LLM於醫學教育上應用之情境與挑戰

•AI影像辨識於醫學教育上之應用

•AMEE投稿實例分享
• 虛擬病人用於醫學生臨床推理能力(Clinical reasoning)之提升
• AI影像辨識於醫學生學習達文西手術之應用
• LLM於醫學生外科技術提升之應用



Artificial Neural Network

你想要輸入
的數據

你想要預測
的結果

所有血液生化
數據(如:膽固醇、
尿酸、肝指
數....)

生理年齡

影像、文字、
數據、波型、
聲音......

影像、文字、
數據、波型、
聲音......

輸入層 隱藏層 隱藏層 輸出層



層數很多所
以稱為deep



https://x.com/thenaijacarguy/status/18056

11995200196684/photo/1

Large Language 
Model (LLM)

屬於一種生成式AI 
(Generative AI)

可以創造新內容和想法
的人工智慧，包括創造
對話、故事、影像、視
訊和音樂

AI影像辨識



LLM (large language model)

大型語言模型 (LLM) 是一種人工智慧 (AI) 程式，可以辨識
和產生文字以及完成其他任務。

LLM 接受大量資料的訓練——因此得名「大型」。

是一種Transformer 模型的神經網路

https://www.cloudflare.com/learning/ai/what-is-artificial-intelligence/
https://www.cloudflare.com/learning/ai/big-data/
https://www.cloudflare.com/learning/ai/what-is-neural-network/




ChatGPT生成原理-學習+接龍
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LLM的下一步
升級版是?
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多模態AI(Multimodal AI)

Text

Picture

Emotion

Video

Audio

Text

Picture

Emotion

Video

Audio

更像個人類



http://drive.google.com/file/d/1zFWejqPg2FrPzwUHkf-ySEVbVmUL7dEQ/view


http://drive.google.com/file/d/1_YO-0KyG_63DwvluKta2Zyag8JgKQsal/view


LLM於醫學教育上應用之情境與挑戰

● 模擬臨床情境，訓練臨床推理決策能力

● 訓練學生醫病溝通能力

● 訓練學生醫學影像解讀與報告撰寫能力

● 學業輔助聊天機器人，協助學生對教學內容之理

解

● 針對自由文本類的答題內容(如:病歷撰寫、出院計

畫擬定)進行自動審查與回饋

● 輔助醫學文獻閱讀與理解

● 輔助醫學生研究文章之撰寫

● 自動生成教案及考題

● 協助老師與學生克服教學與學習之語言障礙(如:國

際學生)

● 數據隱私和安全問題

● 模型可能產生的偏見或錯誤

● 如何確保模型輸出的準確性和可靠性

● 如何將LLMs無縫整合到現有的醫學

教育課程中



AI影像辨識介紹



資料來源：https://medium.com/zylapp/review-of-deep-learning-algorithms-for-object-detection-

c1f3d437b852

AI影像辨識分類



AI影像辨識模型- 卷積神經網絡(Convolutional Neural Network)

https://www.google.com/url?sa=i&url=https%3A%2F%2Fmedium.com%2F%40a01740285%2Fimag

e-classification-with-convolutional-neural-networks-

33b712d1f577&psig=AOvVaw3I5gbnqaAMKg_14LzZBwNa&ust=1725544276057000&source=imag

es&cd=vfe&opi=89978449&ved=0CBcQjhxqFwoTCOjpjdm3qYgDFQAAAAAdAAAAABAk

卷積層(特徵提取) 池化層(主要特徵提取及降維)



常見的AI影像辨識模型

• 卷積神經網絡（CNN): 醫學影像分析

• 遷移學習模型:

• 如 ResNet、VGG、Inception，預先在大規模數據集上訓練，然後可以針對特定任務進行微

調

• 物體檢測模型

• 如 YOLO（You Only Look Once）、 End-to-End Object Detection with 

Transformers(DETR) 和 Mask R-CNN 等

• 即時物體檢測和追，如:車牌辨識、即時商品分類辨識

• 視覺變換器（Vision Transformer，ViT）: 大規模圖像分類

• 多模態模型：

• 如 CLIP（Contrastive Language-Image Pre-training）

• 理解圖像和文本之間的關係



AI影像辨識於醫學教育之應用

● 診斷輔助：

○ AI能夠分析醫學影像（如X光片、CT、MRI等），協助醫學生和醫療專業人員進行更準確的

診斷。

● 模擬訓練：

○ 利用AI技術創建虛擬病人和模擬場景，幫助學生在安全的環境中進行診斷和治療練習。

● 手術技術訓練:

○ 藉由AI影像技術分析手術影片，並結合AR與VR模擬技術訓練手術技巧。

● 個性化學習：

○ AI可以根據學生的學習進度和需求提供個性化的學習資源和建議，提升學習效果。

● 資料分析與研究：

○ AI可用於分析大量醫學影像數據，發現潛在的疾病模式，促進醫學研究。

● 結合LLM：

○ 輔助學生於病理切片之判讀與理解



PathChat 2 WSI

https://www.youtube.com/watch?v=lrxrJ4zhKXs&t=16s

http://www.youtube.com/watch?v=lrxrJ4zhKXs


Utilizing ChatGPT-embedded 

virtual patients to enhance 

the self-learning effectiveness

and flexibility for medical 

students

Yu-Tien Chang1, Feng-Cheng Liu2

1 School of Public Health, National Defense Medical Center, Taipei city, Taiwan
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Problems to be solved
Medical students are overwhelmed by 

demanding curriculum

Lacking time to enhance their 

clinical reasoning

An alternative method

Web-based

platform

ChatGPT

1

Self-learning virtual patient 

platform



Key Features of the self-learning virtual 

patient platform

Multilingual and natural language interaction

Simulating real clinical reasoning

Flexible and available beyond time, space and devices

Providing comprehensive evaluation

1

2

3

4

2



Video on
YouTube 3

https://youtu.be/1qkL9WA_q3c
https://youtu.be/1qkL9WA_q3c


Aims

Self-learning 
virtual patient

platform
Clinical reasoning

improve
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Attempt times

Conversatio
n

score

Diagnosis
score

Aim 1
Aim 2

Clinical reasoning performance



Study Design and 

Methodology

165 medical 

students

July 2023 December 2023

Encourage them to use the self-learning 

platform as many times as possible 

Virtual patient Mrs. Tsai

Systemic lupus erythematosus (SLE) 

with pericarditis

………………………
39 evaluation items of clinical reasoning Diagnosis

SLE with pericarditis

Conversation score 

(0 ~ 100)

Diagnosis score 

(0~100)
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Descriptive statistics

1 Completion Rate 85%

2 Gender Distribution 57% male

3 22% medical students practiced 
more than twice.

4 47% medical students were fourth-
year.

6



Results of Aim 1

Attempt times

Conversatio
n

score

Diagnosis
score

Aim 1
Aim 2

Are attempt times positively associated with clinical reasoning scores?
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Clinical reasoning performance



Attempt times

1 2 3 over 4 Overall

(N=141) (N=31) (N=5) (N=4) (N=181)

Conversation Score

Mean (SD) 70.7 (27.2) 83.5 (19.4) 86.0 (10.5) 86.5 (9.11) 73.6 (25.9)

Median [Min, Max] 81.0 [0, 100] 86.0 [0, 100] 81.0 [75.0, 100] 82.5 [81.0, 100] 82.0 [0, 100]

Diagnosis Score

0 31 (22.0%) 2 (6.5%) 1 (20.0%) 0 (0%) 34 (18.8%)

50 15 (10.6%) 1 (3.2%) 0 (0%) 0 (0%) 16 (8.8%)

100 95 (67.4%) 28 (90.3%) 4 (80.0%) 4 (100%) 131 (72.4%)

Time spent

Mean (SD) 31.4 (38.3) 24.3 (14.9) 17.9 (7.85) 22.5 (15.1) 29.6 (34.6)

Median [Min, Max] 22.2 [2.53, 329] 20.7 [1.08, 66.2] 16.2 [8.78, 30.2] 15.8 [13.6, 44.9] 21.5 [1.08, 329]
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Results of Aim 2

Attempt times

Conversatio
n

score

Diagnosis
score

Aim 1
Aim 2

Are conversation scores positively associated with 

diagnosis scores ?
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Clinical reasoning performance



Estimate Std. Error t value Pr(>|t|)
(Intercept) 1.78 0.17 10.63 9.2E-21

ConversationScore 0.01 0.002 4.71 4.9E-06

1 Conversation score 🡪 0.01 Diagnosis score
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Summary of ChatGPT-Embedded Self-

learning Virtual Patients 

Enhance flexibility

Students can engage in self-learning at their own pace

Realistic simulations
Providing a safe and controlled environment to practice

Efficient and effective 

Increase clinical reasoning skills

Minimize language barrier

13



Future works

1 Automatically create virtual patients 

courses by generative AI

2 Validate across institutions and
countries

3 Incorporate into formal curriculums

International Cooperation

14

https://gamma.app


Prospect of AI real-time surgical workflow
and anatomical structure recognition 

system application in operating room for 
minimally invasive surgery learning

Presenter: Liu Tzu-chi

Session : Surgery Education



Background

• In the operating room, it’s a burden for operators to explain the 
procedure in detail to students while performing surgery at the same 
time. 

• Meanwhile, medical students may feel confused and frustrated if 
there’s no one guiding, especially during minimally invasive surgery, 
such as laparoscopic or robotic assisted surgery, since it shows three-
dimensional anatomic structure in a two-dimensional view.



Background

Surgical 
tools

Surgical 
movements

Abdominal 
organs

Grasper

Liver Gallblader

Movement :Grasp 

Yolo v7, 3D CNN

Recognition by AI

Real time recognition of surgical tools, 
surgical movements, abdominal organs 
were showed on the surgery video



https://vimeo.com/manage/videos/837276028



Rationale

To investigate whether this AI real-time surgical workflow and 
anatomical structure recognition system would lead to better 
knowledge acquisition, learning efficacy and increase learning 
motivation, satisfaction of medical students

Q.

1. Compare each student’s test score before and after using the system 
2. A post-course questionnaire to assess outcomes from various 

perspectives



Watch a cholecystectomy 
surgery video

Pre-test

Watch a cholecystectomy 
surgery video with AI 
recognition system 

Post-test

Result

The outcomes were measured 
using pre-test and post-test 
designed by a CRS doctor.

Statistic with Mann-Whitney 
U Test 

The U-value is 51. The critical 
value of U at p < .05 is 87. 
Therefore,  students’ score in 
Post-test significantly 
increased than pre-test.

Clerk

Grasper

Liver Gallblader

Movement :Grasp 

n = 20

Pre-test Post-test

70 80

60 90

70 80

50 80

60 80

60 80

60 80

50 70

60 50

70 70

70 90

60 80

40 60

40 70

60 50

40 50

50 90



Result The outcomes were 
measured using a 5-point 
Likert scale 
questionnaires

Clerk

Grasper

Liver Gallblader

Movement :Grasp 

Watch a cholecystectomy surgery 
video with  AI recognition system 

n = 39

• 94% students scored more than 3 out of 5 that 
the system would promote knowledge 
acquisition  

Knowledge acquisition

• 82% of students scored more than 3 out of 
5 that the system would promote  learning 
efficacy and motivation

Efficacy and motivation

• Compared to original instruction method, 
statistic by Mann-Whitney U Test, 
students’, satisfaction in learning surgery 
significantly increased (Z-Score = -2.78316, 
p < .05.)

Satisfaction



ChatGPT大腸直腸外科教學助教
Colorectal Surgery Assistant





使用ChatGPT的要點

• 下達正確的prompt





事先收集學生常見問題校正Chat GPT回答

• 常見問題包括:

• 手術流程

• 術中移除的部位

• 不能傷及的結構

• 術後照顧



"Colorectal Surgery 
Assistant“ model was 

regulated by senior doctor 

Students could ask "Colorectal 
Surgery Assistant“ any 

questions in the operating 
room  

Questionnaire

Result

• We designed a questionnaire 
based on the Kirkpatrick Model, 
using a scale from 1 to 5.

• 73.5% and 66.7% of students had 
more than 75% confidence that 
ChatGPT 4.0 would promote 
knowledge acquisition and 
learning efficacy respectively.

• Compared to original instruction 
method, students’ satisfaction in 
learning surgery significantly 
increased.

Clerk

n = 33



未來展望

• 結合前一年的研究結
果，可以將AI辨識到
正在進行的手術流程
轉成prompt，輸入
ChatGPT 4o，讓
“Colorectal Surgery 
Assistant“能夠針對目
前的手術流程做及時
解說



歡迎有興趣的夥伴加入我們



Thank you for your attention!

Association Professor
School of Public Health, National Defense Medical Center

greengarden720925@gmail.com


