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Calculate an orientation matrix of a viewer according to the
current viewing orientation

Play a three-dimensional video by using an inverse matrix of
the calculated orientation matrix as the position of the
three-dimensional videa in a viewer coordinate system
Obtain respective angles of rotation on three dimensions of
a current viewpoint

Calculate respective rotation matrices on the three
dimensions according to the obtained angles of rotation on
the three dimensions

Obtain a forward direction and an upward direction of an
original viewing orientation

Separately multiply the forward direction and the upward
direction by the rotation matrices on the three dimensions to
obtain a forward direction and an upward direction of a
current viewing orientation
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End

(57) Abstract: Embodiments of the present invention relate to the technical
field of virtual reality. Disclosed are a method and device for viewing a three-
dimensional video freely. In some embodiments of the present invention, the
method comprises: calculating respective rotation matrices on three dimen-
sions of a current viewpoint; calculating a current viewing orientation accord -
ing to the rotation matrices on the three dimensions and an original viewing
orientation; calculating an orientation matrix of a viewer according to the cur-
rent viewing orientation; and playing a three-dimensional video by using an in-
verse matrix of the calculated orientation matrix as a position of the three-di-
mensional video in a viewer coordinate system. According to the embodiments
of the present invention, displaying of a three-dimensional video can automat -
ically adapt to a position of a current viewpoint of a user along with a free
change in the position of the user, so that free viewing is implemented, and
user experience is improved.
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WSS vy, x, z B M 9 W N : EyeYaw, EyePitch, EyeRoll,
5 SRIGEKTEHEHEE rol1PitchYaw AN

Matrix4f rollPitchYaw = Matrix4f::RotationY( EyeYaw )
* Matrix4f::RotationX( EyePitch )

* Matrix4f::RotationZ( EyeRoll ):

BEHTARAR S (R 5 _E 1) 58y Up, R0 ¥ [H) 508 Forward, M AL B A eye;
10 THEAS B0 R AR S A, W
constVector3f up = rollPitchYaw. Transform( Up) ;
constVector3f forward = rollPitchYaw. Transform( Forward) ;
constVector3feye = (0,0, 0) ;
MR LR up, farward, eye, 11543 3 i 2 1 5] ) A m:
15 Vector3z = (eye — forward).Normalized() ;

Vector3x = up.Cross(z).Normalized() :

Vector3y = z.Cross(x) ;
Matrix4 m(x.x, x.y, x.z, —(x.Dot(eye)),
v.X, Vv.y, Vv.z, —(y.Dot(eye)),
20 7z.%, 7.y, 7.7, —(z.Dot(eye)),
0, 0, 0, 1);

Fi&) Normalized, Cross, Dot 23l VH 4k, X3, Sz,
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