






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Human-computer interaction Chapter_1 â€“ Perception

User physiology and psychology. â€¢. Equipment for interaction .... This type of perception is of great importance when users have to operate on virtual realities ... 

















 Télécharger le PDF 






 273KB taille
 46 téléchargements
 180 vues






 commentaire





 Report
























Human-computer interaction Chapter_1 – Perception



Interaction homme-ordinateur



Page 1/I



Petre Dimo 2008



Lecture plan Basic elements • User physiology and psychology • Equipment for interaction • Ergonomics (human factors) Design process • Interacive systems specific properties • Methods and tools • User help • System evaluation Theory and models Interaction homme-ordinateur
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User psychology 1) Perception : communication channels –



Human vision



–



Human hearing



–



Haptic (touch) perception



2) Human memory –



Sensory memory



–



Short term memory



–



Long term memmory



3) Thinking –



Reasoning and problem solving



–



Learning and skill acquisition



–



Errors and mental models
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User psychology ●



●



Emotion –



Positive emotions



–



Negative emotions



–



Stress influence



Individual differences –



Intelectual capacity



–



Sex



–



Age



–



Physical capabilities
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Stages oh human visual processing
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Vision (1) ●



Retina is light sensitive and contains 2 types of photoreceptors : rods and cones. Rods are highly sensitive and allow vision of weakly illuminated objects. They dominate peripheral vision



The eye



Cones are grouped in the center and since there are 3 types, sensitive to different wavalength of light they alow color vision. Vision is the main source of information : 75% of information percieved by human is of visual nature The fastest signals reach the cortex in about 30 ms. Color perception needs about 80 ms to reach : this is faster than movement perception.
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Vision (2)



●



Form perception



●



Color perception



●



Movement perception



●



Limitations : optical illusions



Understanding properties and limits of visual perception is of primary importance to interface designers
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Vision – form perception



Visual angle : is affected by both the distance to the object and it's size Measure : arc degree, minute and second 1° = 60 arc minutes, 1min = 60 arc seconds A normal person would recognize a straight line if the visual angle at least 0.5 seconds. Spaces between lines are identified if the visual angle is at least between 30 seconds and 1 minute.
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Vision – color perception ➔



Color perception is the result of computations in the brain, upon the 3 stimulus sent by the 3 types of cones :  Red cones  Green cones  Blue cones => RGB An average person can distinguish about 150 different hues, but the color perception is best in the fovea (center of retina) and loose at the periphery => frontal vision. The blue cones represent only 3%-4% of the fovea wich makes blue acuity lower.
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Vision – movement perception Movement is detected owing to specialized neurons.There are three ways we look at moving objects, that we normally combine : ● We look at a fixed mark while the object is moving into our visual field ● We follow the moving object with our eyes without moving our head ● We keep ouor eyes fixed while moving our head. Whatever the technique, the brain builds the right model of the movement and manages to evaluate it. This concerns a real movement, but the movement can aso be apparent, produced by a special arrangement of blinking lights or by extension of the perception of a stopped movement. This is called MAE (movement after effect) Examples : ➔ Being in a train and looking to the train next to ours when it starts to move slowly. ➔ Consider a white disk, covered by a dense radial network of black lines. The experience consists of looking to the disk while it spins fast. If we stop the disk, we « percieve » the spin was reversed.. ➔ A chain of lamps lightning one after another ➔ Cinema ➔ The dancer
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Vision – interpreting perceptions The brain is able to rectify an erroneous or an uncomplete perception by using memorized information or context knowledge. Examples : The brian is albe to recfity an erronoues or an ucnomplete perpection by usnig meomrized infomartion or contxet knolwedge. If you can raed tihs you must hvae a fnuny bairn. Olny 55 pesrons out of a hudnred are capbale of raeding and undestrnading this txet. A Camibrdge Unvierstiy stduy had shwon that as a maettr of fact, the oredr of the lettres is not imoprtant : the imoprtant fcats are thier nmuber and keeipng unachged the frist and lsat lettres. It means that when rdeaing the brian is looknig for txet chuncks inestad of redaing each leettr in a wrod. Don't you find this stragne ? Application : abbreviated SMS texts
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Vision – optical illusions An optical illusion is a visual image which does not corespond to the observed object. We should distinguish between physiological and cognitive illusions Physiological illusions are produced by perception imperfections and the influence that close retina regions have on each other : ● Hermann's grid ● Mach's strips Congnitive illusions are generated by a wrong interpretation of the visual data in the brain. ● Ambiguity ➔ Necker's cube ● Rubin's vessel ● Distorsions ➔ The wall ➔ The Müller-Lyer illusion ● Paradoxes ➔ The impossible ladder ➔ Penrose's triangle ● Fictions ➔ Kanisza's triangle ➔ The crossed strips ● False mouvements ● False colors Interaction homme-ordinateur
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Hearing (1) Sound parameters : C a ● Frequency : acoustic waves r a ● Intensity : oscillation amplitude c t ● Timbre : presence of harmonics é r i s t The lost of hearing acuity is a very strong source of stress. i q u e s d u s o Interactionnhomme-ordinateur
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Hearing (2) Sound frequency as detected by...



Human Dog Mouse Cat Frog Elephant Sound frequency (hz)
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Hearing (3) Sound intensity Sound intensity corresponds to the pressure exerciced by acoustic waves on the reception organ. It is measured in Pascals (Pa) ; 1Pa=1N/M2 In acoustics one use a relative unit to measure intensity, which is more adapted to evaluate the human perception of sound. This unit is called decibel (db) and is expressed as the logarithm of the ratio between the so called unitary pressure exerciced by tha wave and the reference unitary pressure p0, which equals 20 µPa db=20log10(p/p0) Ear's sensibility varies with the sound frequency. Therefore the reference unitary pressure is defined internationally as the pressure at which a normal ear starts to percieve a 1 Khz sound ; this is equal to 20µPa. A 10KHz sound exercising the same pressure will seem less intense and a 30 Khz sound will be inaudible... On an average person, a 80 db sound provoques a pain, a 100 db is considered dangerous and a 120 db sound is unbearable Interaction homme-ordinateur
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Hearing (4) The sound's timbre The timbre is a given by the harmonics composing a sound. The human hearing system is able to « filter » percieved sounds and thus it enables us to individually recognize the sound sources even in a noisy environment. Use of sounds in the human to computer interfaces is unavoidable in the multimedia systems but can also be used efficiently to send messages about system's and/or application's status
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Touch ●



Provides important feedback about environment.



●



May be key sense for someone who is visually impaired.



●



●



●



Stimulus received via receptors in the skin: – thermoreceptors – heat and cold – nociceptors – pain – mechanoreceptors – pressure (some instant, some continuous) Some areas more sensitive than others e.g. fingers. Kinethesis - awareness of body position – affects comfort and performance.
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Touch – haptic perception (1)



Haptic perception is produced by the hand movements getting in contact with objects This type of perception is of great importance when users have to operate on virtual realities : robotics, simulators, video games... This is also true for blind people, using the Braille alphabet
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Movement (1) ●



Time taken to respond to stimulus: reaction time + movement time



●



Movement time dependent on age, fitness etc.



●



Reaction time - dependent on stimulus type: – – –



●



visual auditory pain



~ 200ms ~ 150 ms ~ 700ms



Increasing reaction time decreases accuracy in the unskilled operator but not in the skilled operator.
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Movement (2) ●



Fitts' Law describes the time taken to hit a screen target: Mt = a + b log2(D/S + 1) where:



a and b are empirically determined constants Mt is movement time D is Distance S is Size of target



⇒ targets as large as possible distances as small as possible
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Touch – haptic perception (2)



Haptic modes ●



●



●



Tactile sense : thermo- and mechano - receptors. A test to show their sensitivity is « the two point threshold test » Kinesthésic perception : receptors in joints to percieve movement and static position. Sensorimotricity : receptors in muscles. Effort and interaction perception
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Touch – haptic perception(3) Examples in robotics ● Medical instrumentation used for remote surgery ● Instrumentation for manipulating radioactive objects Interaction between the tool and the human :



Input : haptic interface configuration output : resistance to operator's handling The back effort in robotics must be calculated (ex : assisted driving wheel) Multimodal perception = associating perceptions, for instance haptic and visual (et acoustic)
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