VISO-90/0f . F304 .0/

e E%ij VI50 : Vision et Réalité Virtuelle
Examen Final
Semestre Automne 2010

Durée : 2h, Aucun document, ni calculatrice, ni SmartPhone autorisé
Chaque partie devra étre rendue sur des feuilles séparées

_ : PARTIE 1 : Physique (5 points) |

Question 1.1 :

Pourquoi les écrans & plasma ont-il un meilleur contraste que les écran LCD?

Exercice 1.2 :

Un pendule est constitué d’un fil idéal de longueur |, fixé en O et auquel est
suspendu un objet ponctuel M de masse m. Il oscille dans le plan et sa position est
repérée par 0 . (cf. Figure 1)

> —

1) Que représentent e, , ¢, , Tet P 7?

2} Quelle est I'équation différentielle vérifiée par 6 7
Indications: Il y a deux méthode possibles: 2*™ loi de Newton ou Théoréme du
moment cinétique.

3) Donnez la période des petites oscillations en résolvant I’équation différentielle
pour & petit.
Rappel: 8 petit implique sin8~8

4) Que se passe-t-il si on considére que la masse n'est plus ponctuelle en
considérant que le frottement induit par le milieu sur fa masse est un
frottement fluide petite vitesse de coefficient 2 ?

Question bonus 1.3 :

Comment peut on chronométrer la cuisson d'un ceuf a la coque avec un metre
ruban pour SEUL instrument de mesure? (Indication: La cuisson d'un ceuf & la cogue
est de trois minutes. Il y a au moins trois méthodes possibles)

Figure 1 ﬂ. N x o6
: s
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Exercice 4.2 :

Réaliser un script « Camfly.js » permettant de gérer le déplacement d'une caméra
libre, utilisant le clavier et la souris.

Le choix des touches ainsi que le type d’implémentation est libre.

Le pseudo langage est autorisé.

Une partie de la documentation unity 3D est disponible en annexe,

Exercice bonus 4.3 ;

Proposez une solution permettant de mettre en place un systeme de stéréoscopie
active ou passive sous Unity3D.

M ANNEXE 1 : Camera Unity3D

Camera Inherits from Behaviour

A Camera is a device through which the player views the world.

A screen space point is defined in pixels. The bottom-left of the screen is (0,0); the right-top is ( pixelWidth i
units from the camera.

1), The z pesitien is in world

A viewporl space point is normalized and relative to the camera. The bottom-leit of the camera is (0,0); the top-right is (1,1). The z posilion is in
world units from the camera.

A world space point is defined in giobat coerdinates (eg. Trans{orm.position).

See Also: camera compenent.

Variables

farClipPlang
senderingPath
actualRenderingPath
orthographicSize
onthographic
depth
aspect
cultinghask

ac | olo
rect

pixelRect

cams o1l
o] Cameral i

projectioniMatrix

Funclions

ResatWorldToCameraMatrix
RBesetProjectiontatrix

The field of view of the camera in degrees,

The near clipping plane distance.

The far clipping plane distance.

Rendering path.

Aclually used rendering path {Read Only}.

Camera's half-size when in orthographic mods.

Is the camera orthographic {frue) or perspactive {false)?
Camera’s depth in the camera rendering order.

The aspect ratio {width divided by height).

This is used to render parts of the scene selectively.

The color with which the screen will be cleared.

Where on the screen is the camera rendered in normalized coordinates.
Where on the screen is the camera rendered in pixef coordinates.
Deslination render texture {Unity Pro only).

How wide is the camera in pixels (Read Only),

How tall is the camera in pixels (Read Only).

Malsix that transforms {rom camera space to wesld space (Read Gniy}.
Matrix that transforms from world to camera space.

Set a custom projection matrix.

Get the world-space speed of the camera (Read Cnly).

How the camera tlears the background.

Per-layer culling distances.

How and if camera generates a depth texture.

Make the rendering position reffect the camera's position in the scens.
Make the projection reflect normal camera's paramsters.

Revert lhe aspect ratio to the screen's aspect ratio.

Transforms position from world space into screen space.

Transforms position from world space into viewport space.
Transforms position from viewport space into wotld space.
Transforms posilion from screen space inte world space.

Fransiorms positicn from screen space into viewport space.
Transforms position from viewport space into screen space.
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Construclors
GameObject
Functlons

GetCemponent

Comparelag
SendMassagelUpwards
SendMassage
BioadcastiMessage
AddComponent
SampleAnimation

Inherited members
Inherited Variables
pame
hidetlags
Inherited Functions
Getinstancell
Inherited Class Functions

opejator bool
Instantiale

Creales a new game object, named name.

Returns the component of Type type if the game object has one attached, null if it dossn't. You can access both b
this function.

Retumns the component of Type type in the GameObject of any of its children using depth first search.

Returns all components of Type type in the GameObject,

Returns all cornponents of Type typs in the GameObject or any of its children.

Sats the active stale of this and all the game objects children o state.

Is this game object tagged with tag?

Calls the method named methodMame on every MonoSehaviour in this game object and on every ancestor of the be
Calls the method named methodName on every MonoBehayiour in this game object.

Calls the method named methodName on every MonoBehayiour in this game object or any of its children.

Adds a companent class named className to the game object.

Samples an animation at a given time for any animated properties.

Creates a game objact with a primitive mesh renderer and appropriate collidar.

Returns one aclive GameObject tagged tag. Returns nuil if no GameObject was found,
Returns a list of active GameObjects tagged tag. Returns null if no GameQObject was found.
Finds a game object by name and returns it.

The name of the object.
Should the object be hidden, saved with the scene or modifiable by the user?

Returns the instance id of the objecl.

Does the object exist?

Clones the object original and returns the clone.

Removes a gameobject, component or asset.

Destroys the object obj immediately, it is strongly recommended fo use Destroy instead.
Returns a list of all active loaded objects of Type type.

Returns the first active loaded object of Type type.

Compares if two objects refer to the same

Compares if two objects refer to a different object

Makes the object larget not be destroyed automatically when loading a new scene.

ANNEXE 3 : Transform Unity3D

Transform Inherits from Component, IEnumerable
Paosition, rotation and scale of an object.

Every object in a scene has a Transform. H's used lo store and manipulate the position, rotation and scale of the object. Every Transform can
have a parent, which allows you to apply position, rotation and scale hierarchically. This is the hierarchy seen in the Hierarchy pane. They also
support enumerators so you can lcop through children using:

JavaScript

/i Maves all transform children 10 units upwards!

for {var child : Transform in transform) {
child.position += Vector3.up * 10.0;

}

See Also: The component teference, Physics class.

Variabtes
pasition
localPosition

tarhA
ocalEute

The position of the transtorm in world space.

Position of the transform relative to the parent translorm.

The rotation as Euler angles in degrees,

The rotation as Euter angles in degress relative to the parent transform's rolation.
The red axis of the transferm in warld space.

The green axis of the transform in world space.

The blue axis of the transform in world space.

The rotation of the transtorm in world space stered as a Quatewion.
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extureCoord? The secondary uv texture coordinate al the impact point.
i ord The uv lighimap coordinate at the impast poini.
collider Tha Collider that was hit.
rigidbody The Rigicbody of the collider that was hit. If the collider is not altached to a rigidbody then it is null.
fransform The Jranstorm of the rigidbady or collider that was hit.
ANNEXE 5 : Input Unity3D B
Input
Interface into the Input system.
Use this class to read the axes se! up in the [nput Manager, and te access multi-toush/accelerometer data on mobile devices.

To read an axis use pul.GelAxis with one of the following defaull axes: "Horizonat* and “Vertical” are mapped to joystick, A, W, 8, D and the
arrow kays. “Mouse X* and "Mouse Y* are mapped to the mouse delta. "Fire1”, "Fire2" *Fired" are mapped to Gtrl, Alt, Cmd keys and three
mouse os joystick buttons, New input axes can be added in the [nput Manager.

If you are using input for any kind of movement behaviour use lnput.GetAxis, It gives you smoothed and configurable input that can be mapped
to keyboard, joystick or mouse. Use [nput.GetBullon for action like events only. Don't use it for movernent, Input.CotAxis will make the script

code smaller and simpler.

Nota also that the tnput flags are not reset untit "Update{}", so its suggested you make all the Input Calls in the Update Loop.

Class Variables

an Wi

inputString
acceleration
elarati ents

a eratiol 4
touches
touchGount
multiTouchEnabled
evice Origntati

Class Funclions
GetAxis
GetAxzisRaw
GelBultort
GetButtonown
GetButtonip
mummmmk

k] a Wil
Geteylp
€] sti a
GetMouseBulton
GelMouseButtonown
GetMouseButtonllp
ResslinputAxes
Ge -elerationEv
G i

The current mouse position in pixel coordinates. (Read Only)

ts any key or mouse butten currently held down? (Read Only}

feturns true the lirst frame the user hits any key or mouse button {Read Only).

Returns the keyboard input entered this frame {Read Only).

Last measured linear acceleration of a device in three-dimansionat space (Read Only).

Returns list of acceleration measurements which occureed during the last frame {Read Only) (Allocates temporary variat
Number of acceleration measurements which occwred during last frame.

Returns list of objects representing status of all fouches during tast frame (Read Only} (Allocates temporary variables).
Number of touches (Read Only}.

Property indicaling whether the system handles mulliple touches.

Device physical orientation as reposted by OS (Read Only}.

Returns the value of the virtual axis identified by axisName.

Returns the value of the vittual axis identified by axisName with no smoothing filtering applied.
Returns true while the virtual buiton identified by buttonName is held down.

Returns true during the frame the user pressed down the virtual button identified by buttenName,
Returns true the firs! frame the user releases the virtual bulton identified by buttonNarne.

Returns true whils the user holds down the key identified by name. Think auto fire.

Returns true during the frame the user stars pressing down the key identified by name.

Returns true during the frame the user releases the key identified by nama.

Returns an array of stings describing the connected joysticks.

Returns whether the given mouse button is held down,

Returns true dusing the frame the user pressed the given mouse button.

Returns true during the frame the user releases the given mouse button,

Resets all input. Aftar ResellnputAxes all axes return to 0 and all buttens return to 0 for one trame.
Returns spesific acceleration measurement which occurred during last frame {Does not allocate temporary variables}.
Returns object representing status of a specitic touch (Does rol allocate temporary variables).

-

ANNEXE 6 : MonoBehaviour Unity3D B

MaonoBehavlour Inherits from Behaviour
MonoBehaviour is the base class every script detives from.

Using Javascript every script automatically detives from MoroBehaviouy. When using C# or Boo you have to explicitly derive from

MonoBehaviour.

Note: The checkbox for disabling a MoncBehavior {on the editor) will only prevent Start(), Awake(), Updatel(), FixedUpdate(), and OnGUI) from
execuling. if none of these functions are present, the checkbox is not displayed.
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