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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
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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/


%%E KNE #%5E B HINERE R

=M ER NI R R EER L
iBAIETE - ﬁHBJ\&{ﬁﬂEHﬁ%nfEWQ
e

e ¢ .ﬁf—.{%
XapKie:

nnnnn

h%%%miﬁﬁﬁm@ghﬂmp
ESERLIGEE - B+ A DS

- REBEAAHAE B SR EAYKIREES *‘“B‘LEL TARRIRZEEE

- ErREDRERERTRMERNAHFEF RS EARINE

- EmBERRASIESZENRGFERRE - RAOBKGIRLEBREE
- EERF-1681%8/30MMITEHIFEE - EARERE


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/
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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
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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
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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
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https://big5.ftchinese.com/interactive/168903?exclusive
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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
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簡報者
簡報註解
https://www.nature.com/articles/d41586-024-01442-5
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簡報者
簡報註解
https://www.nature.com/articles/d41586-024-01184-4
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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.
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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].
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簡報者
簡報註解
https://hotelemarketer.com/2024/05/11/beyond-sci-fi-12-amazing-humanoid-robots-you-need-to-know-about-with-videos/
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簡報者
簡報註解
https://hotelemarketer.com/2024/05/11/beyond-sci-fi-12-amazing-humanoid-robots-you-need-to-know-about-with-videos/
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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].
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https://hotelemarketer.com/2024/05/11/beyond-sci-fi-12-amazing-humanoid-robots-you-need-to-know-about-with-videos/
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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.
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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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https://www.ebrain-science.de/de/e-brain-das-projekt/infofilm/
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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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