






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Proceedings Template - WORD - Horizons

culture, transparency of the environments' activities, and communication with .... definition of self-actualization by: â€œWhat a man can be, he must beâ€� [14]. ... On level I, wearables deal with physiological needs, and therefore ..... To answer this question we ..... environments choices are pushed to the extreme because of the. 

















 Télécharger le PDF 






 570KB taille
 2 téléchargements
 353 vues






 commentaire





 Report
























Physiological, Safety, and Belonging Needs: From Wearable Computers to Intelligent Environments Sébastien Duval



Hiromichi Hashizume



Nadine Richard



SOKENDAI National Institute of Informatics Hitotsubashi 2-1-2, Chiyoda-ku, Tokyo 101-8430, Japan



National Institute of Informatics Hitotsubashi 2-1-2, Chiyoda-ku, Tokyo 101-8430, Japan



National Institute of Informatics Hitotsubashi 2-1-2, Chiyoda-ku, Tokyo 101-8430, Japan



[email protected]



[email protected]



[email protected]



ABSTRACT To ensure intelligent environments improve our quality of life, we propose to base their creation on Maslow's hierarchy of needs. Its interest was previously evaluated for wearable computing with interviews, questionnaires, and experiments. Selected results are gathered here, and their interest is discussed for the design of intelligent environments. Finally, we propose eight guidelines related to well-being, support for disrupted settings, artificial intelligence, emotional displays, gender and culture, transparency of the environments' activities, and communication with other devices.



Categories and Subject Descriptors H.1.2 [Models and principles]: User/Machine Systems – human factors ; H.5.2 [Information interfaces and presentation]: User Interfaces – input devices and strategies, prototyping, user-centered design.



General Terms Design, Human Factors, Theory.



Keywords Cyberclothes, General Public, Intelligent Environment, Maslow, Psychology, Quality of Life, Wearable Computer.



1.INTRODUCTION Whether embedded in garments, everyday objects, or buildings, ubiquitous technologies can ensure our environment is safe, comfortable, and ready for our activities. Numerous technologies are already available but adoption by the general public is uncertain: these technologies are still expensive, may require us to change our habits, have unforeseen drawbacks, and may not be adapted to our individual needs. To ensure that intelligent environments improve our quality of life, we must be careful in their design, from the initial concept to the final details. We propose here to exploit psychological theories developed by Maslow to define useful environments, and to guide their creation.



We previously evaluated the relevance of Maslow's hierarchy of needs for the field of wearable computing [7]. We consider here some of these results, and focus on the most fundamental elements that can be injected in intelligent environments. These elements concern physiological, safety, and belonging needs. In addition, we include new findings about communication support, and emotional displays. They provide insights on the acceptation of new systems, and complement a psycho-social risk assessment of the use of artificial intelligence. Rooted in psychology, our results provide a strong theoretical basis for the design of ubiquitous services. They can therefore be easily generalized to intelligent environments. To provide an overview of the general public's feelings regarding various services, we carried out a social study based on informal interviews and self-completion questionnaires. To clarify some results we completed the social study with experiments using a prototype of enhanced jacket. 26 students and researchers from France and Japan were interviewed, for 15-30 minutes each with a focus on content rather than duration. 174 French and 115 Japanese people filled our questionnaire, which were provided by native speakers in French and in Japanese. The questionnaire included seven series of close-ended assertions, and an open-ended question. Respondents rated the assertions on a 5-point Likert scale: 1-strongly disagree, 2disagree, 3-nor agree nor disagree, 4-agree, and 5-strongly agree. During the analysis we considered that a mean below 2.5 indicated a significant trend for rejection, and above 3.5 acceptance. Respondents included artists, designers, librarians, reporters, students, teachers, researchers, engineers, secretaries, salesmen, managers, housewives, retirees, medical staff, soldiers, preachers, etc. We present Maslow's hierarchy of needs and the state of the art in section 2 and 3. Then we introduce our results for physiological and safety needs in section 4, and belonging needs in section 5. In section 6, we discuss the universality of our results, implications for intelligent environments, and accordingly propose guidelines. Finally we consider future work and conclude in section 7.



2. FUNDAMENTAL NEEDS Maslow considered an ordered set of needs [15] including deficit needs and being needs. The difference between these two types of needs is that deficit needs can be seen as necessary for survival, at least to maintain a good health, whereas being needs are not. The usual representation of this theory is a five-level pyramid (figure 1), displaying most fundamental needs at the bottom. Based on this theory, intelligent environments designed to fulfill human needs should sustain in priority physiological needs, safety needs, then belonging needs.



Finally, after the satisfaction of esteem needs, self-actualization needs (level V) become salient. Maslow summed up the definition of self-actualization by: “What a man can be, he must be” [14]. Distinguishing between categories is not always clear-cut; for example, relations with the family can fall into safety or belonging categories. For Maslow, categorization should be based on an individual's motivations. As explained previously, lower needs have priority over higher ones. When a need is satisfied, it becomes unimportant in the current dynamics of the individual, and higher needs then become salient. However the full satisfaction of a need is not required before the emergence of higher needs; priorities evolve gradually. Furthermore, lower needs can ulteriorly come back into focus: when one faces a crisis (job loss, divorce, etc.), a person can regress to a lower level that reflects needs of what has been lost. Salient needs impact on our current perception of the environment, and of the future, which can lead to a crisis due to the underestimation of lower (currently satisfied) needs.



3. STATE OF THE ART Recent research on intelligent environments mainly focuses on context-awareness, and on multimedia applications. Intelligent environments envisioned to support fundamental needs are quite rare [16][20][23]. Wearable computers however provide good examples of devices covering fundamental needs; we introduce below systems related to physiological, safety, and belonging needs. Figure 1. Maslow's hierarchy of needs. The most basic needs are physiological needs (level I). They target homeostasis, and maintain a stable state, within tolerable limits, of–notably–the temperature and content of our blood. They are sustained by consumption of air, food and drinks, good sleep, appropriate temperatures, etc. Effects of unfulfilled physiological needs include pain, illness, discomfort, and ultimately death. After the gratification of physiological needs, safety needs (level II) emerge. They are concerned with physical and psychological security: health, comfort, freedom, peace of mind, stability, and consistency. Physical assaults, divorces, experiences with sickness, death, wars, and natural disasters increase safety needs. Even simple unfamiliar situations can initiate them; for example, a child can become terrified just because she got lost. Once safety needs are relatively-well gratified, belonging needs (level III) become salient. They deal with emotional relationships: love, affection, and belongingness. This covers relationships with the family, community, work groups, and clubs. Unfulfilled belonging needs can elicit loneliness and social anxieties. After the satisfaction of belonging needs, esteem needs (level IV) emerge. These needs include both respect and self-esteem. Respect is related to status, presence, and reputation. Selfesteem is related to concrete achievement, confidence, competence, independence, and freedom. Negative aspects of these needs include a sense of inferiority, and helplessness.



On level I, wearables deal with physiological needs, and therefore basically with survival. Models developed for soldiers help find resources and provide partial protection [28][32]. Firefighters can use equipment that assesses the environment (oxygen, toxicity, temperature) as well as their location and health [12][29]. Other specialized models have features to handle specific environments, such as suits for arctic environments [21] that support thermo-regulation of the wearer's body. For uses by both professionals and the general public, medical jackets [11] can acquire ECG data and inject drugs to prevent fatal heart problems. Sensatex's SmartShirt [3] also takes advantage of various sensors. Several watches support health, such as the Sleeptracker [4], which monitors sleep and highlights anomalies revealing e.g. sleep apnea, or the GlucoWatch [2][26], designed for diabetics. To maintain good health, one can benefit from systems that help with a particular diet and exercise [13]. Devices that recognize passersby can improve security [22] or help people suffering from Alzheimer's disease. Dedicated systems can detect dangerous situations based on emotions [10] or external data [25] and inform appropriate persons, for example policemen or parents. Creative devices include clothes that produce smells to relax their wearer [27], which helps fight against depression. Novel applications that support emotional bonding include gloves that emit light according to stress [19], badges that display messages [8], and help people know each other in more depth [5]. Finally garments that display graphics like France Telecom's tee-shirt support communication and community belonging [1]; this is a rare example of model designed for the general public from the beginning.



4. PHYSIOLOGICAL & SAFETY NEEDS The perception of wearables satisfying physiological and safety needs was mainly evaluated with self-completion questionnaires. The analysis of results indicates a similar pattern among French and Japanese respondents. However a strong cultural difference appears for the selection of preferred control methods: manual versus artificial intelligence. The results of questions on perceptual functions and physiological monitoring (figure 2) indicate a positive perception of enhanced garments that improve body condition, comfort, and safety. Examples of assertions to rate are: “It would be acceptable for me to wear clothes that analyze the air (pollution, temperature, smells).” and “I would agree to use garments that monitor my condition (heartbeats, movements) to adapt my environment to my needs (temperature, light, music)”.
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An example of assertion to rate is: “If I had enhanced garments, I would like them to be controlled by some form of artificial intelligence”. We used the term “artificial intelligence” freely, considering that the general public had recently been much exposed to the concept, especially through movies like “A.I.”, “Terminator”, or “I, Robot”. This did not seem to rise any problem for respondents. Comments from the questionnaire's open section and from informal interviews indicated that respondents rejected full control by an artificial intelligence for safety issues. They feared that the system could harm them physically or socially. For example, physical harm could occur if the A.I. selected an inappropriate temperature for the heating/cooling system, and social harm could occur if the A.I. disclosed private photos or information to co-workers.
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Systems' autonomy (figure 3) appears as an important factor. Full control by an artificial intelligence is considered as the worst option by respondents, and is clearly rejected by the French (2.3). Limited control by an artificial intelligence is globally the most accepted, but specific results for the French and Japanese indicate that the French prefer full user control.
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Figure 2. Acceptance for physiological and safety needs.
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Among items that were a priori unrelated to physiological and safety needs, two sets of results attracted our attention: the preferences for systems' autonomy, and perception of emotional displays.
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To assess the reliability of our results, we calculated intervals (table 4.1) for our ratings using a t-distribution, with a 95% confidence level . All but one of these intervals have their lower bound above 3.5, which indicates that features and services listed are all considered acceptable or desirable by the general public.
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Figure 3. Preferences for systems' autonomy. Table 4.1. T-distribution for physiological safety needs (95%). French
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Although mainly related to belonging needs, results regarding devices that evaluate and display information about a wearer's emotional state (figure 5) also cast a light on safety needs. These devices are rejected, especially those that provide information to nearby people. Carrying out additional investigations on the reasons of this rejection, we established that emotional displays are considered both useless and potentially harmful (figure 4). The intensity of the respondents' feelings varied with the social distance to the persons that would view the information.
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To assess the reliability of our results, we calculated intervals (table 5.1) for our ratings using a t-distribution, with a 95% confidence level. Two elements indicate a significant cultural effect (p 
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