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以色列於約旦河西岸攻擊行動引發國際關注

近期以色列對約旦河西岸軍事行動頻繁
以色列極端分子藉機擴張其領土定居

以色列

西岸

受以色列攻擊區域

西岸巴勒斯坦人發起抗議，反對
以色列定居者對該地區土地的侵占

- 以色列於約旦河西岸發動空襲與地面攻擊造成多名巴勒斯坦人死亡，引發國
際譴責

- 美國宣佈將對西岸定居者針對巴勒斯坦人的暴力行為實施新制裁，並敦促以
色列調查

- 約旦河西岸事件提高中東區域衝突擴大威脅

HAZEM BADER

Reuters

簡報者
簡報註解
https://www.theguardian.com/world/article/2024/aug/28/israeli-forces-kill-at-least-nine-palestinians-in-west-bank-raids
https://www.bbc.com/news/articles/c89w851xw5ko
https://www.bbc.com/news/articles/cm2ny546m7go
https://www.bbc.com/news/live/c5y8xkejjn3t
https://www.bbc.com/news/articles/c624qr3mqrzo
1 降級信號未能消除以色列與真主黨對抗的擔憂- FT中文網
https://sg.news.yahoo.com/us-slaps-sanctions-israeli-settlers-181440169.htmlhttps://www.theguardian.com/world/article/2024/jul/11/us-sanctions-israeli-settlers-west-bank



以巴雙方同意暫時停火優先控制迦薩小兒麻痺疫情

法新社

疫苗中心

迦薩小兒麻痺疫苗
配送地圖

Hassan Jedi

- 6月迦薩廢水監測發現小兒麻痺病毒，8月出現25年來首例個案

- 以色列已同意三階段人道主義停火施打疫苗控制小兒麻痺疫情，第一輪從9/1

日開始施打，持續三天以達到95%接種率防止疫情蔓延

- WHO和UNICEF計劃於迦薩設置11個疫苗中心，於2024年8月底和9月進行

兩輪大規模全面小兒麻痺疫苗接種，預計將接種超過64萬名10歲以下兒童

簡報者
簡報註解
https://www.bbc.com/news/articles/cn02z5kjn40o
https://www.theguardian.com/world/article/2024/aug/29/netanyahu-gaza-polio-vaccination
https://www.who.int/news/item/16-08-2024-humanitarian-pauses-vital-for-critical-polio-vaccination-campaign-in-the-gaza-strip
https://www.care.org/news-and-stories/news/polio-in-gaza-the-latest/



烏東衝突加劇俄烏互相攻擊基礎設施

- 俄羅斯近期針對烏克蘭的水壩與基礎設施進行大規模空襲

- 烏克蘭向俄羅斯羅斯托夫地區的石油儲存設施發動無人機攻擊

- 澤倫斯基敦促西方取消烏克蘭的武器使用限制，並表示近日將提出勝利計畫

- 美援烏F-16戰機8/30於執行勤務時墜毀，造成飛官喪生

烏克蘭的水力發電站與基礎設施遭毀
至今造成七人死亡，數十人受傷

澤倫斯基表示近期將向美國提出
勝利計劃，近期入侵俄羅斯為計畫內容

美聯社

路透社

路透社

烏克蘭
俄國

羅斯托夫油槽

美援烏F-16
不幸墜毀

簡報者
簡報註解
https://edition.cnn.com/2024/08/26/europe/ukraine-russia-air-attacks-intl-hnk/index.html
https://udn.com/news/story/122663/8188160
https://www.bbc.com/news/articles/c3d90ke0ello
https://www.ft.com/content/1f0d2c76-845d-4b68-b135-a3d7fc9f11fb
https://www.bbc.com/news/articles/crrlnl2vqe2o
https://www.reuters.com/world/europe/ukraines-drones-set-oil-depot-russias-rostov-ablaze-russian-telegram-channels-2024-08-28/
https://www.aljazeera.com/news/2024/8/28/fire-rages-at-oil-depot-in-russias-rostov-after-ukraine-drone-attack
https://www.reuters.com/investigations/ryan-evans-killed-ukraine-played-vital-role-reuters-2024-08-28/



俄國通訊軟體Telegram創始人被捕

- Telegram創辦人兼執行長帕維爾·杜洛夫遭巴黎警方逮捕
- 法國指控杜洛夫涉嫌洗錢、販毒及散播兒童性暴力內容
- Telegram涉入烏克蘭與俄羅斯的軍事和宣傳活動之地緣政治動機，逮捕事件
引發廣泛關注

- 逮捕事件於俄烏衝突情境中增加歐盟數位服務法（DSA）執行壓力

圖片來源：日本防衛省

Telegram擁有約9億5000萬
龐大的用戶群體

8/24日，39歲的杜洛夫遭法國警方逮捕

Getty Images

Reuters

簡報者
簡報註解
https://www.bbc.com/zhongwen/trad/world-69300794
https://www.cna.com.tw/news/aopl/202408280335.aspx
https://www.economist.com/business/2024/08/27/the-arrest-of-telegrams-founder-rattles-social-media
https://www.theguardian.com/world/article/2024/aug/28/european-union-arrest-telegram-pavel-durov-law-analysis



中國軍機侵犯日本領空日方警戒提高

- 8/26日，中國偵察機進入日本男女群島附近領空，日本航空自衛隊戰機緊急
升空戒備，官房長官表達嚴正抗議，外務大臣與防衛大臣表示將提高警戒

- 日本召見中國大使館代表強烈要求中方防止類似事件再次發生
- 中國外交部强調無意侵犯他國領空，目前正釐清經過與原因

https://www.aljazeera.com/

中國運-9偵察機進入日本領空
引起東北亞地區安全緊張局勢

mod.go.jp

日本防衛省

男女群島

偵察機航線

日方表示入侵領空嚴重侵犯主權

https://cn.nytimes.com/

https://ft.com

內閣官房長官林芳正

簡報者
簡報註解
https://news.tvbs.com.tw/world/2599116
https://cn.nytimes.com/asia-pacific/20240827/china-surveillance-japan-airspace/zh-hant/
https://big5.ftchinese.com/premium/001104026?archive




中國與西方地緣政治經濟動態

- 美國國家安全顧問沙利文8/27訪華，於北京與中國外交部長王毅會面，旨在
在美國大選前平息兩國之間的緊張關係並安排拜登與習近平通話

- 英國首相與習近平討論貿易、經濟和教育等領域的合作，並一致認為，應該
在全球安全和氣候變遷問題上密切合作

- 加拿大宣布將對中國製電動車徵收關稅，中國稱此舉違反WTO公平原則。英
國則開放中國電動進入其市場，目前市佔約10%

https://www.aljazeera.com/

圖片來源：日本防衛省

英國首相施凱爾與
中國領導人習近平首次對話

加拿大將對
中國電動車

徵收
100%關稅

蘇利文和王毅將討論廣泛議題
包含台灣和與科技相關的國家安全政策

Getty Images 美聯社

金融時報

簡報者
簡報註解
https://www.bbc.com/news/articles/cwy7wdyrd42o
https://www.nbcnews.com/news/world/national-security-adviser-jake-sullivan-arrives-china-talks-rcna168360
https://www.bbc.com/news/articles/cm2n091v4m5o
https://www.ft.com/content/c2fd2a45-bd2e-4bc6-b3a0-65e535782bf7
https://www.rfi.fr/tw/%E7%BE%8E%E5%9C%8B/20240823-%E6%B2%99%E5%88%A9%E6%96%87%E5%B0%87%E4%BB%A5%E7%BE%8E%E5%9C%8B%E5%9C%8B%E5%AE%B6%E5%AE%89%E5%85%A8%E9%A1%A7%E5%95%8F%E8%BA%AB%E4%BB%BD%E9%A6%96%E6%AC%A1%E8%A8%AA%E8%8F%AF
https://big5.ftchinese.com/interactive/168903?exclusive
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漂浮城市：動態建築應對氣候風險

填海造陸建設可能導致海洋酸化
生態環境破壞提高氣候風險

荷蘭發展漂浮城市與水共存
應對氣候風險

斜屋頂避免積水

地基 浮力桶

浮動地基

水位上升
建築浮起

防止房屋損毀
或依需求進行

調整

乾季 雨季

Milos Ruzicka/Alamy

Anthony Devlin/Getty

- 氣候變遷災難頻傳，荷蘭、法國與馬爾地夫等國投入永續漂浮城市計畫，避
免洪水造成房舍財產損毀

- 目前仍面臨設計困難、社會不平等、生態影響等問題

漂浮房屋防洪設計

簡報者
簡報註解
Olthuis 認為，城市建築發展應該擺脫過去的「靜態」（static）模式，改為「動態」（dynamic）組合。以往，以陸地為基座的城市為靜態的，若不拆除建築物，就不容易進行更動；而「浮動城市」則可依據季節或是人口變化反覆改造。

https://www.nature.com/articles/d41586-024-02679-w
https://www.seinsights.asia/article/5285



推動永續發展AI能源效率標準規範

- AI模型耗能互異，圖像處理應用耗能較高
- AI能源需求導致碳排放增加，需要公開能源消耗數據建立管理政策減少環境
影響，

- 環境科學界呼籲建立AI能源評級系統，便於產業選擇高能源效率AI模型

平均值

圖像生成
圖像標註

文字分類
問題回答

自動語音識別

執行一千次任務所需能量(Wh)

充飽手機
約需22Wh

資料中心提高碳排放造成
環境影響社會議題

Brian Lawless/PA/Alamy

S. Luccioni et al.

477
109

251
0.5

AI模型應如同高功率電器
提供能源效率



人工智慧加速機器人發展

- 人工智慧（AI）增強機器人的三大核心能力使機器人在日常生活和工業中扮
演重要角色

- 機器人應用相問議題如責任歸屬、社會互動、勞動力市場改變、隱私、資料
安全等影響須及早規劃因應

AI強化機器人
三大核心能力

感知

決策

適應
Covariant

簡報者
簡報註解
https://www.nature.com/articles/d41586-024-01442-5



機器人支援老年人口照護
Q1.機器人陪伴會讓你不孤獨嗎?

目前多數受訪者對機器人持懷疑態度

絕對不會 可能不會 可能會 絕對會

絕對不接受

Q2.如果你有失智症，你可以接受你的照顧者是機器人嗎?

不接受 接受 完全可以接受

機器人可能可以解決老年照護問題

百
分
比(%

)

百
分
比(%

)

65歲以上
18-64歲

- 使用AI機器人於老年照護中可以改善老年人情緒、增加社交互動
並減少照護者的壓力

- 目前尚未有關於生活品質提升實證，且多數年長者的接受度較低

Noriko Hayashi/Panos Pictures

Devonna Palmer

簡報者
簡報註解
https://www.nature.com/articles/d41586-024-01184-4
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人形機器人演進

擬
人
化
與
智
慧
功
能
化
程
度

簡單步行階段

初階智慧階段

進階智慧階段

Yuchuang Tong et al.(2024)

1960-2000
早稻田大學發展系列機器人

建立穩定行走功能

發展人形機器人基礎控制技術

2000-2010
Honda ASIMO建立整合

感知系統，穩定控制技術

發展環境感知判斷

2010-
高度動態運動、認知能力提升

精細互動執行、多樣訊息接收

智慧決策能力

簡報者
簡報註解
S1

The initial stage, commencing in the late 1960s, witnessed the nascent advancement of humanoid robots, exemplified by the bipedal walking robots pioneered by Waseda University. This institution spearheaded the research in this domain, and their series of robots, including WAP (Waseda Automatic Pedipulator), WL (Waseda Legged), WABIAN (WAseda BIpedal humANoid), and WABOT (WAseda roBOT), successfully accomplished fundamental walking functionalities [9]. Concurrently, research institutions in Japan, the United States, the European Union, and South Korea also ventured into the field of humanoid robotics, attaining substantial advancements. Throughout this period, the primary emphasis lay in realizing bipedal walking functionality and establishing a foundational level of control 
The second stage of humanoid robots marked a significant advancement with the introduction of highly integrated systems, exemplified by Honda's humanoid robots. During the 21 st century, the integration of sensing and intelligent control technologies enabled these robots to possess rudimentary sensory systems, allowing them to perceive basic information from their surroundings. Leveraging these sensory inputs, they demonstrated the ability to make simple judgments and adjust their movements accordingly, leading to smoother and continuous locomotion. A prominent example of this stage was Honda's humanoid robot “ASIMO2000”, unveiled in 2000, which not only resembled humans but also showcased predictive capabilities by anticipating future movements and proactively adjusting its center of gravity. This innovation allowed for seamless walking during turns, making ASIMO2000 the first globally influential humanoid robot [35]. Other notable robots from this era include Sony's “QRIO” [36], which debuted in 2003 as the first humanoid robot capable of running, as well as “BIP2000” [37] from France, Sony's “SDR” series [38], and South Korea's “HUBO” [39]. These robots exhibited impressive capabilities such as standing, navigating stairs, running, and engaging in physical exercises.
The third stage showcases breakthrough progress in humanoid robot development, with Boston Dynamics and Tesla leading the way in achieving highly dynamic motion. Advancements in control theory and technology have boosted their cognitive capabilities, enabling them to perform intricate movements independently and with stability. These robots can make informed decisions based on their judgment and surroundings. For instance, Honda's ASIMO robot can perform delicate tasks like grasping objects and pouring liquids accurately by integrating visual and tactile object recognition technologies. It can also respond to voice commands and gestures [40]. Boston Dynamics' ATLAS robot showcases human-like perception, judgment, and decision-making skills, demonstrating dynamic abilities such as navigating conveyor belts, avoiding obstacles, and maintaining balance even in challenging scenarios [41]–​[43]. “Petman”, another creation by Boston Dynamics, mimics human physiology by regulating body temperature and perspiration [44], [45]. Tesla's humanoid robot, “Optimus prime”, is anticipated to revolutionize mass production and contribute to the industrial progress of humanoid robotics [46]. These breakthroughs signify a remarkable advancement, holding promising potential for further strides in intelligent robots capable of intricate tasks.





全球人形機器人研發趨勢

日本聚焦於仿生形態模擬
開發複雜且逼真的仿生機器人

美國致力人腦反應決策機制模擬
開發可適應複雜環境機器人

應用美國與日本發展技術結合LLM與
人工智慧開發專長機器人

中國著重於機器人穩定步行、運動控制、
和視覺感知等技術發展應用

外 部 構 造 模 擬 + 內 部 智 慧 模 擬
Yuchuang Tong et al.(2024)

簡報者
簡報註解
1) Humanoid Robots in Japan
Research on humanoid robots in Japan has predominantly focused on morphological simulation, with a specific emphasis on developing intricate and lifelike bionic robots tailored towards domestic and service-oriented applications [62].
Waseda University pioneered humanoid robot development with the groundbreaking WABOT series in 1976, achieving the first successful implementation of bipedal walking tech- nology [63], [64]. Over nearly five decades, Waseda University has sustained its leadership in advancing humanoid robotics. Collaborating with the National Institute of advanced industrial science and technology (AIST), the university's contributions extended to the WABIAN series, enriching the domains of bipedal locomotion, control algorithms, and the intricate interplay between humans and robots [65]. The AIST catalyzed significant progress in the realm of humanoid robotics, exemplified by the HRP line of robots [66]. These platforms have illuminated diverse avenues of research encompassing humanoid locomotion, manipulation, and human-robot interaction. Notably, the HRP-4 robot emerged as a striking testament to its ability to mimic human movements and manipulations [67]. Subsequent iterations like the HRP4C [68] optimized motor skills and expressions, while the HRP-5P [69] fortified stability against external forces. Additionally, the University of Tokyo's Kenshiro humanoid robot demonstrated enhanced flexibility through an increased number of degrees of freedom [70]-​[72]
Aside from research institutions, notable companies such as Honda, Toyota, and Sony have made significant contributions to humanoid robot research [35], [73]–​[75]. Honda's partner robot (PR) achieved high-speed running capabilities through a unique design inspired by horse hooves. Sony developed entertaining humanoid robots, namely the SDR and QRIO, capable of singing, dancing, kicking a ball, and engaging in human-computer interaction [36]. ASIMO, Honda's renowned robot introduced in 2000, represents a reduction in size from the P2 humanoid walking robot while further enhancing walking and working capabilities. The improved version of ASIMO, developed in 2011, demonstrated the ability to walk on uneven surfaces, perform voice recognition, avoid static and moving obstacles, and exhibit multi-finger coordination [40], [76]–​[80]. Another noteworthy creation is the Schaft robot, developed in 2013, which exhibits the capacity to navigate uneven terrains and climb ladders, among other functions [62]
2) Humanoid Robots in the Usa
In the USA, humanoid robotics research has primarily focused on understanding the mechanisms and functional simulation of the human brain, resulting in significant advancements in operating robots within complex environments. These achievements lay a solid foundation for potential real-world applications.
One notable institution, the MIT LegLab, adopted a progressive approach from the 1980s to the 1990s, culminating in the development of a series of highly capable mobile humanoid robots based on pneumatic telescopic leg mechanisms. These robots demonstrated remarkable locomotor capabilities due to the high power density of pneumatic mechanisms. For instance, the planar biped and the 3D biped not only exhibited fast running speeds but also performed cartwheels while in motion [31]-​[34]. The MIT Artificial Intelligence Laboratory contributed to the field with the Kogo robot, which emulated human-like learning processes to perform specific tasks. Additionally, Willow Garage's two-armed service robot, PR2 (personal robot 2), showcased the ability to execute complex oper-ations such as folding clothes and towels, opening doors, and autonomously locating its own charging socket [81]. NASA developed the humanoid two-armed robot, Robonaut 2, which replaced astronauts during tests on the international space station, carrying out repetitive tasks in the hazardous space environment [82]–​[86]. Agility robotics is a leading company known for innovative humanoid robots, like their flagship “Cassie” humanoid robot and “Digit” humanoid robot, which sets new standards in versatile robotic mobility [87], [88]. Rethink Robotics introduced the Baxter robot, a new generation of flexible two-armed industrial robots. Baxter robots are known for their cost-effectiveness, versatility, and ease of programming, making them suitable for a wide range of applications [89]–​[92]. Sarcos developed the Sarcos humanoid robot capable of maintaining balance and achieving movement despite disturbances during walking and standing. Boston dynamics, a renowned leader in humanoid robotics, has developed a variety of dynamic and highly mobile robots. The original humanoid robot, Petman, was designed to perform actions such as walking, push-ups, and overcoming obstacles [45]. Building upon Petman, the Atlas robot underwent comprehensive improvements in walking and manipulation capabilities, enabling it to operate in unknown environments [41]–​[43]. The institute for human and machine cognition (IHMC) stands as a prominent research institute specializing in humanoid robot walking motion control. In 2019, IHMC designed and developed the M2V2 humanoid robot specifically for urban environments [93], [94]. Tesla unveiled its latest humanoid robot, Optimus Prime, in 2022, envisioning its deployment in thousands of households. Optimus Prime demonstrates humanlike dexterity, steady walking, the ability to bend over, wave to audiences, and perform simple dance moves [46], [95]. Additionally, Nadia, jointly designed and built by IHMC and Boardwalk Robotics, represents the next generation of humanoid robots. It possesses a wide range of motion, high speed, and great strength. With experience gained from working with robots such as Boston Dynamics' Atlas and NASA's Valkyrie, Nadia aims to advance robotics and apply these technologies to practical real-world applications. Unlike Tesla's Optimus Prime, Nadia employs a hybrid power system, combining electric and hydraulic power sources [96]-​[98]

3) Humanoid Robots in Other Countries
In various coun- tries, the research on humanoid robots has been influenced and inspired by the distinctive studies conducted in the USA and Japan, leading to further innovative research and develop- ment.
In France, Aldebaran Robotics has made significant contributions to humanoid robotics with the development of various humanoid robots, including ROMEO, Pepper, and NAO. The NAO robot, widely utilized in the academic field, has gained global recognition [127]. ROMEO, primarily designed for personal care, possesses the ability to observe its surroundings and engage in conversations with humans [118]–​[120]. The Pepper robot is designed to interact with humans, specifically, recognizing emotions through human facial expressions and voices and adapting conversational patterns accordingly [115]–​[117]. The Flower Lab at Inria has developed POPPY, a low-cost humanoid robot manufactured using 3D printing technology. POPPY's movements closely resemble those of a human [128], [129]. Germany, specifically the Technical University of Munich, has developed the Johnny humanoid robot, primarily utilized for kinematic research, indoor environmental services, and fast walking, including navigating obstacles [136], [137]. The German Aerospace Center (DLR) has developed the TORO humanoid robot, which emphasizes coordinated control of the robot's arms and gait control for safe human-robot interaction [138], [139]. Tobot, a software company, has created two robots capable of dancing to music. The iCub humanoid robot, developed by the Italian Institute of Technology, plays a significant role in human cognition and artificial intelligence research, aimed to deepen our understanding of human cognitive processes [51], [52], [106], [140]–. Additionally, the Italian Engineering School has developed the flexible humanoid robot COMAN, primarily for studying the planning and control of natural walking and jumping movements [108], [109], [141], [142]–. The University of Brussels in Belgium has developed the Lucy humanoid robot, equipped with pneumatic artificial muscles [143]. PAL in Spain has introduced the REEM-C humanoid robot, featuring walking, visual recognition, and human-robot interaction capabilities [113], [114]. Engineered Arts, a British Technology Company, has created a humanoid robot, renowned for its realistic expressions and advanced interaction capabilities, earning it the reputation of being one of the most human-like robots [112]. In South Korea, the KHR series of humanoid robots developed by KAIST enjoys significant recognition [144], [145]. The HUBO KHR-3 robot can walk at a speed of 1.4 km/h with a straight-knee gait and run at 3.6 km/h [146].

Humanoid robots are currently advancing in two main directions: One aims for a human-like appearance, while the other emphasizes functional similarity, encompassing humanlike movements, dexterity, and environmental perception. These approaches stem from different research perspectives and have shaped the field in distinct ways [48], [49].
The first approach focuses on replicating human appearance and functions externally. Through assimilating insights from human behavior, robots acquire the capacity to execute tasks in a manner akin to humans, harnessing sophisticated sensors and adept control programs [40], [42], [50], [51]–.
Examples of notable research outcomes include Honda's ASIMO robot [40], Beijing Institute of Technology's BHR robot [50], the iCub robot developed by the Italian Institute of Technology [51], [52], and Boston Dynamics' Atlas robot [42]. These robots integrate artificial intelligence algorithms for initial self-learning and adaptability. Through redundant actuators, researchers creating humanoid robots with humanlike dexterity though controller design remains a challenge. Various mathematical algorithms have been proposed to control humanoid robots with highly redundant actuators, such as the zero moment point [53], capture point [54], [55], and central pattern generator algorithms [56] for achieving stable bipedal locomotion, as well as model-free reinforcement learning [57] and demonstration-based imitation learning algorithms [58] for diverse operations. While these approaches are still in the early stages of research, they hold promise in expanding the application range of humanoid robots.
The second approach delves into internally emulating core human mechanisms, resulting in intelligent robots with human-like internals. These robots simulate human traits such as visual cognition, decision-making, motor control, and musculoskeletal systems, aiming to establish empathy and deep cooperation with human partners [48]. Research teams globally, including the USA, EU, Japan, South Korea, Canada, Australia, and China, have made significant strides in humanoid mechanisms, brain-inspired algorithms, neuromorphic chips, and musculoskeletal systems, achieving notable progress [59]–​[61].





波士頓動力:環境適應靈活機器人 Atlas

- 波士頓動力公司的 Atlas 機器人為全電動力且靈活人形機器人，
設計適應日常環境，與人類協同執行複雜任務

- 電力版本人形機器人將於現代車業工廠協作測試

Boston Dynamics
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工業自動化機器人 Optimus

- Tesla 開發 Optimus 機器人打造能執行重複性和危險工業任務
人形機器人，提升工廠安全性和效率

1X Technologies Tesla
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人形機器人知識領域發展

外觀仿生功能
- 模擬人類動作行為、靈巧性、環境感知

- Honda ASIMO、波士頓動力Atlas

- 精細控制器、動作穩定預測演算法，提

高環境適應性

認知決策仿生功能
- 建立人形機器人-人類夥伴同理心與合作

關係

- 視覺、觸覺、決策、運動控制整合

- 人工智慧晶片與LLM技術加速發展

研究學者合作互動

早期研究集中於學者，理論研究為主
(K. Hirai、S. Kajita、Q. Huang)

研究社群擴大、國際合作增加、
應用與跨學科合作增加

中國
日本

台灣

美國義大利
法國 英國

西班牙 德國
南韓

主要創新技術發展國家 主要創新技術領域

虛擬實境

路徑規劃

人機互動

手勢感知

人形機器人

雙足步行

人體運動

模仿學習

機器人聽覺

Yuchuang Tong et al.(2024)
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B. Research Ideas of Humanoid Robots Humanoid robots are currently advancing in two main directions: One aims for a human-like appearance, while the other emphasizes functional similarity, encompassing humanlike movements, dexterity, and environmental perception. These approaches stem from different research perspectives and have shaped the field in distinct ways [48], [49]. The first approach focuses on replicating human appearance and functions externally. Through assimilating insights from human behavior, robots acquire the capacity to execute tasks in a manner akin to humans, harnessing sophisticated sensors and adept control programs [40], [42], [50], [51]. Examples of notable research outcomes include Honda’s ASIMO robot [40], Beijing Institute of Technology’s BHR robot [50], the iCub robot developed by the Italian Institute of Technology [51], [52], and Boston Dynamics’ Atlas robot [42]. These robots integrate artificial intelligence algorithms for initial self-learning and adaptability. Through redundant actuators, researchers creating humanoid robots with humanlike dexterity though controller design remains a challenge. Various mathematical algorithms have been proposed to control humanoid robots with highly redundant actuators, such as the zero moment point [53], capture point [54], [55], and central pattern generator algorithms [56] for achieving stable bipedal locomotion, as well as model-free reinforcement learning [57] and demonstration-based imitation learning algorithms [58] for diverse operations. While these approaches are still in the early stages of research, they hold promise in expanding the application range of humanoid robots. The second approach delves into internally emulating core human mechanisms, resulting in intelligent robots with human-like internals. These robots simulate human traits such as visual cognition, decision-making, motor control, and musculoskeletal systems, aiming to establish empathy and deep cooperation with human partners [48]. Research teams globally, including the USA, EU, Japan, South Korea, Canada, Australia, and China, have made significant strides in humanoid mechanisms, brain-inspired algorithms, neuromorphic chips, and musculoskeletal systems, achieving notable progress [59]–[61].



《我是你的完美男友（I’m Your Man）改編自德國作家Emma小說，主角Alma為柏林
佩加蒙博物館的一名科學家，受派與人形機器人Tom相處3週後提出關於機器人社會角色
界定報告。Alma與Tom於虛擬舞會見面，期間Tom對Alma提出數學文學考驗接對答如流

Alma起初對Tom具防衛心，認為Tom為演算法下取悅客戶之機器人，設法將Tom退還給公司，
持續相處後Tom展現對於失落、哀傷、快樂等人性經驗之理解與同理能力，

Alma逐漸接受Tom，將其視為人類伴侶

人形機器人人際互動:我是你的完美男友



情境感知啟發

情感同理人性互動

人形機器人社會接受

人形機器人社會人際互動需求

人形機器人社會融入



24

人形機器人

中風復健應用



多功能客製化家事幫手 NEO

- 1X Technologies NEO 機器人設計應用於家庭和工業環境中提
供客製化協助，由家務到複雜的工業功能等多種任務

1X Technologies 
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物理治療機器人 GR-1

- GR-1可以協助進行物理治療和病患照護，自動執行常規任務，
讓治療師能專注於與病患的互動和個性化照護，提高治療效果

Fourier Intelligence 
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腦損傷後手部復健療法
手部能力訓練(AAT) 手部基礎訓練(ABT)

- 適用於輕度或中度手臂輕癱的患者

- 訓練手部特定感覺獨立與協作運動
- 手指快速交替運動

- 保持手臂和手穩定

- 手部靈巧度

- 嚴重手臂輕癱患者。

- 刺激手臂肌肉群神經支配，強化肌肉

控制

- 治療師協助下系統性並重複訓練手臂

與手部動作

https://www.ebrain-science.de/en

簡報者
簡報註解
https://www.ebrain-science.de/en/translate-to-english-informationen-fuer-patienten/translate-to-english-therapieverfahren-im-projekt/


Arm Basis Training
Severe arm paresis after stroke leads primarily to the inability to perform selective arm movements as the main focus arm dysfunction. I.e., in case of severe paresis individual muscles can either no longer be activated at all, or they can no longer be activated individually or specifically. Therapeutic goal in that situation is to reactivate innervation for all muscles group in the arm in such way that they can be controlled individually and in a selective way.
The arm basis training, developed by the physiotherapist Christel Eickhof, systematically and repetitively trains movements in all segments of arm and hand.
The arm can only be used optimally in daily life, if selective active movements in all segments of the arm and hand (e.g. shoulder joint movements, elbow joint movements, wrist joint movements, finger movements) have been restored.

AAT
The arm ability training, developed by Professor Platz, is a specific treatment for patients with mild or moderate arm paresis. It can be used to train different independent specific sensorimotor functions with reduced capacity, e.g. the ability to perform rapid alternating movements with the fingers, the ability to keep the arm and hand steady, dexterity with the manipulation of objects and to perform aimed movements with the arm precisely. All these abilities are frequently impaired after acquired brain damage or other diseases of the nervous system. Affected persons notice this by the fact that the arm no longer can be used as dexterously, as quickly or as easily in everyday life. The arm ability training aims to increase the performance in all these different areas. It is not sufficient to train single abilities. Instead, all described abilities need to be trained systematically to improve the everyday competence of the affected arm.

Mirror therapy
The therapies described above, are complemented by the mirror therapy. Mirror therapy has been proven to promote functional recovery in everyday life, especially in cases of severe arm paresis (Thieme et al., 2018) and can be implemented without an assistant.
Mirror therapy aims to help the affected side of the brain, which is the one opposite the paretic arm, to re-gain control over it again. For this purpose, this half of the brain can be stimulated.
The brain is not only stimulated through movements themselves, but also through seeing the arm being moved. Seeing the arm movement reinforces the movement control of the brain.
Unfortunately, affected persons with severe arm paresis can no longer move their severely paretic arm, and hence no movement of the paretic arm can be perceived by the brain.
With a mirror, however, an illusion can be created. If the healthy arm moves and the affected person looks into mirror while doing so, he/she sees a mirror image that looks exactly like the other, paretic arm. While the healthy arm moves and the affected person looks into the mirror, he/she sees that the paretic arm appears to move quite normally. This apparently normal movement of the paretic arm in the mirror can then stimulate the affected half of the brain and thereby promotes its control for the affected arm.




醫師
治療師

管理者電腦

技術團隊 中央電腦

伺服器

機器人

患者

治療設備
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管理介面
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應用程式

數據流
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圖例

人形機器人個人化復健治療模式架構

- 建立個人化患者評估互動，解釋治療方案
- 說明治療目標、處方治療及原理、訓練任務說明、表現回饋，安排患者休息

Platz et al., 2023
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FIGURE 1. In this figure, the technical setup and roles of the patients, therapists, and technical team (programmers) are depicted. All devices are connected via Wi-Fi in the same network. The main program files of the system are hosted on a central computer running on Cent OS (Linux operating system; https://www.linux.org). The software of the therapy application consisting of the python dialog scripts, database, therapy management interface, and communication is deployed on this computer. During a therapy session, all device interactions are transmitted via the OASIS standard messaging protocol for the IoT MQTT (https://mqtt.org/) and processed on the computer. The main focus is to offer therapy sessions for the patient. To organize a therapy and its sessions, a therapist creates a patient entry in the system database via the therapy administration interface and configures the therapy sessions. The interface can be accessed on any generic computer inside the system network. The humanoid robot Pepper (https://www.unitedrobotics.group/products-services/hardware/), the Android OS tablet, and the touch monitor are running apps developed for the therapies. The robot provides the verbal dialog to patients while the other devices are used in parallel to display images, videos and subtitles (e.g., for instruction purposes), diagrams (e.g., for knowledge of result feedback), or plain text (e.g., “do you need a break?“) and to support the robot program with patients’ entries (e.g., “ready to continue”). A system programmer of the technical team has access to the system to check for errors and possibly fix errors on the application.

In this figure, the technical setup and roles of the patients, therapists, and technical team (programmers) are depicted (Forbrig et al., 2021). All devices are connected via Wi-Fi in the same network. The main program files of the system are hosted on a central computer running on Cent OS (Linux operating system; https://www.linux.org). The software of the therapy application consisting of python dialog scripts, database, therapy management interface, and communication is deployed on this computer. During a therapy session, all device interactions are transmitted via the OASIS standard messaging protocol for the Internet of Things (IoT) MQTT (https://mqtt.org/) and processed on the computer. The main focus is to offer therapy sessions for the patient. To organize a therapy and its sessions, a therapist creates a patient entry in the system database via the therapy administration interface and configures the therapy sessions. The interface can be accessed on any generic computer inside the system network. The humanoid robot Pepper (https://www.unitedrobotics.group/products-services/hardware/), the Android OS tablet, and the touch monitor are running apps developed for the therapies. The robot provides the verbal dialog to patients while the other devices are used in parallel to display images, videos, and subtitles (e.g., for instruction purposes), diagrams (e.g., for knowledge of result feedback), or plain text (e.g., “do you need a break?”) and to support the robot program with patients’ entries (e.g., “ready to continue”). The touch monitor with a 27-inch screen is used for the neuro-visual therapy of the project (not used in this study population). A system programmer of the technical team has access to the system to check for errors and possibly fix errors on the application.
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納入中風並出現上肢癱瘓或
視覺忽略症狀個案

手部能力訓練(AAT)
手部基礎訓練(ABT)

- AAT適用於輕度手臂癱瘓，機

器人提供全程指導，患者可以

自主訓練

- ABT則適合中度手臂癱瘓，機

器人一樣提供指導，但，需要

協助者提供物理輔助

E-BRAiN人形機器人復健計畫

- 機器人以對話與患者交流，同
時顯示圖像、視訊、字幕、圖
表或文字，根據患者的輸入進
行互動

- 27吋觸控顯示器用於神經視覺
治療

- 平板電腦和觸控顯示器執行復
健療程程式

觀察員

觀察員
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人形機器人個人化復健治療過程評估
Platz et al., 2023
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FIGURE 1. In this figure, the technical setup and roles of the patients, therapists, and technical team (programmers) are depicted. All devices are connected via Wi-Fi in the same network. The main program files of the system are hosted on a central computer running on Cent OS (Linux operating system; https://www.linux.org). The software of the therapy application consisting of the python dialog scripts, database, therapy management interface, and communication is deployed on this computer. During a therapy session, all device interactions are transmitted via the OASIS standard messaging protocol for the IoT MQTT (https://mqtt.org/) and processed on the computer. The main focus is to offer therapy sessions for the patient. To organize a therapy and its sessions, a therapist creates a patient entry in the system database via the therapy administration interface and configures the therapy sessions. The interface can be accessed on any generic computer inside the system network. The humanoid robot Pepper (https://www.unitedrobotics.group/products-services/hardware/), the Android OS tablet, and the touch monitor are running apps developed for the therapies. The robot provides the verbal dialog to patients while the other devices are used in parallel to display images, videos and subtitles (e.g., for instruction purposes), diagrams (e.g., for knowledge of result feedback), or plain text (e.g., “do you need a break?“) and to support the robot program with patients’ entries (e.g., “ready to continue”). A system programmer of the technical team has access to the system to check for errors and possibly fix errors on the application.

In this figure, the technical setup and roles of the patients, therapists, and technical team (programmers) are depicted (Forbrig et al., 2021). All devices are connected via Wi-Fi in the same network. The main program files of the system are hosted on a central computer running on Cent OS (Linux operating system; https://www.linux.org). The software of the therapy application consisting of python dialog scripts, database, therapy management interface, and communication is deployed on this computer. During a therapy session, all device interactions are transmitted via the OASIS standard messaging protocol for the Internet of Things (IoT) MQTT (https://mqtt.org/) and processed on the computer. The main focus is to offer therapy sessions for the patient. To organize a therapy and its sessions, a therapist creates a patient entry in the system database via the therapy administration interface and configures the therapy sessions. The interface can be accessed on any generic computer inside the system network. The humanoid robot Pepper (https://www.unitedrobotics.group/products-services/hardware/), the Android OS tablet, and the touch monitor are running apps developed for the therapies. The robot provides the verbal dialog to patients while the other devices are used in parallel to display images, videos, and subtitles (e.g., for instruction purposes), diagrams (e.g., for knowledge of result feedback), or plain text (e.g., “do you need a break?”) and to support the robot program with patients’ entries (e.g., “ready to continue”). The touch monitor with a 27-inch screen is used for the neuro-visual therapy of the project (not used in this study population). A system programmer of the technical team has access to the system to check for errors and possibly fix errors on the application.
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