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m of App.h D of App VS AICLA T DEESZIENT D
m 5]) ofCamera camera;
B 50L&
m f5I) ofEasyCam camera;
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m of App.h D of App VS AICLA T DEESZIENT D
m f5) ofLight light;
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m of App.h D of App VS ADE=ZS KDBICUATFZIENT D
B using namespace glm;

B CNZANRWNWESE(EILAFED vec3 Z&EP glm::vec3 (CTD
m of App.h D of App VS AICLATDEESZIENT D

m 5l) vec3 velocity, gravity;
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m of App.h D of App TS AIMERT IO TS ADATZT U b
DE=SZIENMT D
m [OJ#R 5 ofCylinderPrimitive 7> X (F4E)

f5]) ofCylinderPrimitive turn_table;

m 5% ofBoxPrimitive (I[H54K)

f5]) ofBoxPrimitive left pedestal, right_pedestal;

m 185 ofCylinderPrimitive 7= X (F9f¥)

f5]) ofCylinderPrimitive barrel;

m f@58 ofSpherePrimitive 75 X (AR TR =/zEk)

5]) ofSpherePrimitive bullet;

m MBA ofPlanePrimitive (Y£ME)

f5]) ofPlanePrimitive ground;
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m O ASOONE

® void ofNode::setPosition(const vec3 &p)
m f51) camera.setPosition(vec3{ 0.0f, 10.0f, 50.0f });

m O AS DM

m ofNode::lookAt(const glm::vec3 &t)
m f5]) camera.lookAt(vec3{ 0.0f, 10.0f, 0.0f });

B DASDERS (BAEE)

m ofNode::setFov(float f)
m f5) camera.setFov(30.0f);




S DAL/ FEDEE AL /

m 51 hOAME (RICRDSBE

® void ofNode::setPosition(const glm::vec3 &p)
m 5l) 1light.setPosition(vec3{ 100.0f, 300.0f, 200.0f });

m 5 hDOAME (HTHEROSS

m ofNode::lookAt(const glm::vec3 &t)
m f5]) light.lookAt(vec3{ 0.0f, 10.0f, 0.0f });

m 51 bOBIME

® void ofLight::enable()
m f5) light.enable();
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m JERZE R

® void ofLight::setPointLight()

m f5) light.setPointLight();

m JORZEATICRRICT D

m void ofLight::setDirectional()

B ROCIRISMEDZ LN ER (CR2E
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m f§) light.setDirectional();
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® void ofEnableDepthTest()
m f51) ofEnableDepthTest();
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m 5) velocity = gravity = vec3{ 0.0f, 0.0f, 0.0f };
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® void ofCylinderPrimitive::set(float radius, float height, int radiusSegments,
int heightSegments, int capSegments=2, bool bCapped=true,

ofPrimitiveMode mode=0OF PRIMITIVE_TRIANGLE_STRIP)
m 51) turn_table.set(10.0f, 2.0f, 40, 1);

VA=

® void ofNode::setPosition(const vec3 &p)
m 5]) turn_table.setPosition(vec3{ ©.0f, 10.0f, 50.0f });
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® void ofBoxPrimitive::set(float width, float height, float depth)

m 5l) left pedestal.set(2.0f, 10.0f, 5.0f);
right_pedestal.set(2.0f, 10.0f, 5.0f);

VA=

® void ofNode::setPosition(const vec3 &p)

m f5l) left pedestal.setPosition(vec3{ -5.0f, 6.0f, 0.0f });
right pedestal.setPosition(vec3{ 5.0f, 6.0f, 0.0f });
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® void ofNode::setParent(ofNode &parent, bool

bMaintainGlobalTransform=false)

m 5]) left pedestal.setParent(turn_table);
right_pedestal.setParent(turn_table);
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m void ofCylinderPrimitive::set(float radius, float height, int radiusSegments, int

heightSegments, int capSegments=2, bool bCapped=true, of PrimitiveMode
mode=0F_PRIMITIVE_TRIANGLE_STRIP)

m ) barrel.set(4.0f, 15.0f, 40, 1);
m B

® void ofNode::setPosition(const vec3 &p)
m f51) barrel.setPosition(vec3{ 0.0f, 10.0f, 0.0f });

m I ZiR(CIT D

®m void ofNode::setParent(ofNode &parent, bool
bMaintainGlobalTransform=false)

m 5) barrel.setParent(turn_table);
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® void ofPlanePrimitive::set(float width, float height, int columns, int rows,

ofPrimitiveMode mode=0OF PRIMITIVE_TRIANGLE_STRIP)
m f5) plane.set(1000.0f, 1000.0f, 100, 100);
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® void ofNode::tiltDeg(float degrees)
m 5]) ground.tiltDeg(-90.0f);



fid5gi%




A DR ya
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m void ofSpherePrimitive::set(float radius, int resolution, ofPrimitiveMode

mode=0F PRIMITIVE_TRIANGLE_STRIP)
m f5]) bullet.set(3.0f, 20);

VA=

® void ofNode::setPosition(const vec3 &p)
m 5]) bullet.setPosition(0.0f, 10.0f, 0.0f);
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E F—ZHHUTCUVD/ true

B bool ofGetKeyPressed(int key)

m key: OF_KEY _LEFT (<), OF_KEY _RIGHT (->)

m 1
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EHNEDIZE) void ofNode::panDeg(float degrees)

ENS=77>015%) void ofNode::panRad(float radians)
m ) turn _table.panDeg(1.0f);
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E F—ZHHUTCUVD/ true

B bool ofGetKeyPressed(int key)
m key: OF KEY UP (1), OF KEY DOWN ()

m [
n (A

n (A

(x EHE D D

O
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§) ZIRIEDOEESHSIEKT D

ENHNEDIHZE) void ofNode::tiltDeg(float degrees)

ENS77>0D%5) void ofNode::tiltRad(float radians)
m ) barrel.tiltDeg(-1.0f);
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B double ofGetLastFrameTime()
m 5l) const float dt = ofGetLastFrameTime();

s fIEDEF

® void ofNode::move(const glm::vec3 &offset)
m f5) bullet.move(velocity * dt);

m IXEDEF

mv' =v+at
) velocity += gravity * dt;
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m [ EDHUYE

® glm::vec3 ofNode::getPosition()
m float ofNode::getX(), float ofNode::getY(), float ofNode::getZ()

m BRKDF 1R DEZ
m float ofSpherePrimitive::getRadius()
] iﬂ]_'_/\@/ _FO):IZIJ}\:

m O y MEEOFRUTOESEI(C{... ) ROUIBZITD
mf5]) if (bullet.getY() <= bullet.getRadius()) { .. }

m{ .. } NOIETZITDIMNIBEDTERTLIC E-_‘TL\
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B T glm::distance(const vecType &p0=P, const vecType &pl=P)

m5l) float d =

target.getPosition());

m figsE &

distance(bullet.getPosition(),
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m ) if (distance(bullet.getPosition(), target.getPosition())
<= bullet.getRadius() + target OKX=T) { .. }
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m O ASOIERRLG

® void ofCamera::begin()

m f5) camera.begin()

m O ASOERRT

® void ofCamera::end()

m X

m f5]) camera.end()

HZ2 (of3dPrimitive 27 =_.X) DI

® void of3dPrimitive::draw()

m 5]) bullet.draw();
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m 51

m (S>J7>CHUS) float ofNode::getHeadingRad()
m f5) const float heading = turn_table.getHeadingRad();

S[)ENYE:
m (ETCHUE) float ofNode::getHeadingDeg()

m {[IEBOBEUS

m (ECHUE) float ofNode::getPitchDeg()

m (S>J7>CHUS) float ofNode::getPitchRad()
m 5]) const float pitch = barrel.getPitchRad();
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m0: AUA., ¢: 1A, d=* ¥y 2)":. AEXRTKNIL

X = sin¢ sin 6

Y = COS ¢
Z =sin¢ cos b

sin(pitch) * sin(heading);
cos(pitch);
sin(pitch) * cos(heading);

m 5l) const float x

const float y
const float z
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BvIIRENRT N, v ZEOEIME. d=& ¥ 2)!: AEAN
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v=vd
m f5) velocity = 50.0f * vec3{ x, y, z };
ma= (4 ay a)HLRENRT ML, g =-98: FEHIRE
a=(0 g 0)
m 5l) gravity = vec3{ @.0f, -9.8f, 0.0f };
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® ofBoxPrimitive 7 5 X3F
m f5) ofBoxPrimitive target;
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m O

=

DE w. B97 d. FIMIE p
m float w = grand.getWidth(), d = grand.getHeight();
mvec3 p =

mfloat x =
mfloat z =

m AIDS A =D TEEMICALIEZRTE I D
m EENEF. HHEF. ANDOF—Z2FATUIEESRE

m f§) target.setPosition(x, ©.0f, z);

grand. getP051t10n(),
ZYIDOAEDRIFIE (x, vy = 0, z)

ofRandom(-0.5f * w + p.x, 0.5Ff * w + p.x);
ofRandom(-0.5f * d + p.z, 0.5f * d + p.z);
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ofMaterial bullet_material;

ofApp.h £

// LB SHRER & ERE /R 51%EK
const ofFloatColor diffuse{ 0.8f, 0.2f, 0.4f };
const ofFloatColor specular{ 0.3f, 0.3f, 0.3f };

/] TEERER

const float shininess = 30.0f;

TITHRILVF—REFOECRSIBS LTFZRELTCLEZBRZSFEIL)

N diffuse & ambient DE(FE U (C T DDHER

/] MBDEE

bullet material.setAmbientColor(diffuse);
bullet material.setDiffuseColor(diffuse);
bullet material.setSpecularColor(specular);

bullet material.setShininess(shininess);
T draw() 5

bullet material.begin();
bullet.draw();
bullet material.end();

m ofMaterial IS ADAT T
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