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Ανάπτυξη 3D σκοπευτικού παιχνιδιού τρίτου
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ǥȏȈȁȊǼȏȘȌ ȉȀȇȆȂȆȓǼȑ:
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ǭȈȉȎȊțȅȈ ǬȄȓȐȄȁǼȊȈ

ǰǡǭǥǰǩǲǳǧǬǩǯ ǤǴǳǩǪǧǲ ǬǡǪǥǤǯǭǩǡǲ

ǳǬǧǬǡ ǧǫǥǪǳǱǯǫǯǣǸǭ ǬǧǶǡǭǩǪǸǭ & ǬǧǶǡǭǩǪǸǭ ǴǰǯǫǯǣǩǲǳǸǭ
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ǰȄȐǾȂȐȀȋȋȀ ȏȀȐȎȔȒǾȀȒȆȑ

u ǥȈȒȀȂȘȂǽ

u ǡȌǻȊȔȒȆ ȏȀȈȖȌȈȃȈȎȜ

u ǲȔȂȖȐȎȌȈȒȋțȑ

u ǡȏȎȓȄȊǼȒȋȀȓȀ

u ǲȔȋȏȄȐǻȒȋȀȓȀ
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ǥȈȒȀȂȘȂǽ
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ǥȈȒȀȂȘȂǽ ð ǳȀ ȏȀȈȖȌǾȃȈȀ

Á ǰȐȎȒȕǼȐȎȔȌ ȀȋǼȓȐȆȓȆ ȗȔȖȀȂȘȂǾȀ ȉȀȈ ȃȈȀȒȉǼȃȀȒȆ.

Á ǢȎȆȇǻȌȄ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȎȔ ǻȂȖȎȔȑ, ȓȆȑ ȉȀȓǻȇȊȈȗȆȑ ȉȀȈ ȓȆȑ 

ȋȎȌȀȍȈǻȑ.

Á ǡȊȊǻé
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Á ǣǾȌȎȌȓȀȈ țȊȎ ȉȀȈ ȏȈȎ ȃȆȋȎȕȈȊǽ

Á ǤȈȀȃȐȀȒȓȈȉțȑ ȓȐțȏȎȑ ȉȎȈȌȘȌȈȉȎȏȎǾȆȒȆȑ

ǥȈȃȈȉǻ ȂȈȀ ȓȀ ȏȀȈȖȌǾȃȈȀ ȏȎȊȊȀȏȊȝȌ ȏȀȈȉȓȝȌ (multiplayer) :



ǥȈȒȀȂȘȂǽ - ǲȉȎȏțȑ

Á ǡȌǻȏȓȔȍȆ ȄȌțȑ multiplayer ȏȀȈȖȌȈȃȈȎȜ ȂȈȀ ȔȏȎȊȎȂȈȒȓǼȑ

Á ǡȌȓȈȋȄȓȝȏȈȒȆ ȓȆȑ ȃȔȒȉȎȊǾȀȑ ȀȌǻȏȓȔȍȆȑ multiplayer ȏȀȈȖȌȈȃȈȝȌ ȊțȂȘ:

Å ǤȈȉȓȜȎȔ

Å ǲȔȂȖȐȎȌȈȒȋȎȜ ȉȀȓȀȒȓǻȒȄȘȌ

Å ǪȀȇȔȒȓǼȐȆȒȆȑ

Å ǡȌȎȋȎȈȎȋȎȐȕǾȀ ȄȍȎȏȊȈȒȋȎȜ

Á ǡȌȀȊȔȓȈȉǽ ȄȏȄȍǽȂȆȒȆ ȓȆȑ ȃȈȀȃȈȉȓȔȀȉǽȑ ȏȊȄȔȐǻȑ ȄȌțȑ multiplayer 

ȏȀȈȖȌȈȃȈȎȜ, ȊțȂȘ ȓȆȑ ȄȊȊȈȏǽȑ ȓȄȉȋȆȐǾȘȒȆȑ ȏȎȔ ȔȏǻȐȖȄȈ ȃȈȀȃȈȉȓȔȀȉǻ 
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ǥȈȒȀȂȘȂǽ ð ǥȏȄȍǽȂȆȒȆ ȓȄȖȌȈȉȝȌ țȐȘȌ ȓȎȔ 

ȏȀȈȖȌȈȃȈȎȜ
6

ǲȉȎȏȄȔȓȈȉț

ǥȒȓǾȀȒȆ ȒȓȆȌ ǽȓȓȀ ȓȘȌ 

ȄȖȇȐȝȌ ȋȄ ȓȆȌ ȖȐǽȒȆ 

țȏȊȘȌ.

ǳȐǾȓȎ ǰȐțȒȘȏȎ

ǯ ȏȀǾȉȓȆȑ ȄǾȌȀȈ ȎȐȀȓțȑ 

Ȁȏț ȓȆȌ ȉǻȋȄȐȀ.

ǰȎȊȊȀȏȊȎǾ ȏȀǾȉȓȄȑ

ǤȜȎ ǽ ȏȄȐȈȒȒțȓȄȐȀ ǻȓȎȋȀ 

ȏȀǾȅȎȔȌ ȓȀȔȓțȖȐȎȌȀ ȒȓȎ 

ǾȃȈȎ ȏȄȐȈȁǻȊȊȎȌ.

Roguelite

ǳȔȖȀǾȀ ȃȆȋȈȎȔȐȂǾȀ 

ȂȄȂȎȌțȓȘȌ, ȋțȌȈȋȆ ǽȓȓȀ ȉȀȈ 

ȓȀȔȓțȖȐȎȌȀ ȋțȌȈȋȆ 

ȏȐțȎȃȎ.



ǥȈȒȀȂȘȂǽ ð ǳȀ Roguelike ȏȐȎǽȊȇȀȌ Ȁȏț ȓȎ 

ȏȀȈȖȌǾȃȈ Rogue (1980)

Roguelike

Å ǳȔȖȀǾȀ ȃȆȋȈȎȔȐȂǾȀ ȏȄȐȈȁǻȊȊȎȌȓȎȑ

Å ǬțȌȈȋȎȑ ȇǻȌȀȓȎȑ

Å Turn based ȉǾȌȆȒȆ ȒȄ ȏȊǼȂȋȀ

Å ǰȄȐȈȏȊȎȉțȓȆȓȀ

Å ǥȒȓǾȀȒȆ ȒȓȎȔȑ ȄȖȇȐȎȜȑ

Å ǚȋȕȀȒȆ ȒȓȆȌ ȄȍȄȐȄȜȌȆȒȆ

Roguelite

Å ǰȈȇȀȌǽ ȓȔȖȀǾȀ ȃȆȋȈȎȔȐȂǾȀ 

ȏȄȐȈȁǻȊȊȎȌȓȎȑ

Å ǬțȌȈȋȎȑ ȇǻȌȀȓȎȑ ȋȄ ȋțȌȈȋȆ 

ȏȐțȎȃȎ

Å ǰȄȐȈȏȊȎȉțȓȆȓȀ

Å ǥȒȓǾȀȒȆ ȒȓȎȔȑ ȄȖȇȐȎȜȑ

Å ǚȋȕȀȒȆ ȒȓȆȌ ȄȍȄȐȄȜȌȆȒȆ

Å ǲȔȌȃȔȀȒȋțȑ ȋȄ ǻȊȊȄȑ ȉȀȓȆȂȎȐǾȄȑ 

ȏȀȈȖȌȈȃȈȝȌ
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ǥȐȂȀȊȄǾȀ ǡȌǻȏȓȔȍȆȑ 8

ǳȄȖȌȈȉț ȉȎȋȋǻȓȈ: ǲȖȄȃȈȀȒȓȈȉț ȉȎȋȋǻȓȈ:

VS Code

Paint.net Draw.io



ǡȌǻȊȔȒȆ ȉȀȈ ȏȄȐȈȂȐȀȕǽ
BULLET DRIFTERS
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ǡȌǻȊȔȒȆ ȏȀȈȖȌȈȃȈȎȜ 10

Å10 ȂȜȐȎȈ

Å4 ȃȈȀȕȎȐȄȓȈȉǻ ȄǾȃȆ ȂȜȐȘȌ

Å6 ȍȄȖȘȐȈȒȓǻ țȏȊȀ

ÅǬțȌȈȋȄȑ & ȏȐȎȒȘȐȈȌǼȑ 

ȀȌȀȁȀȇȋǾȒȄȈȑ

ǳȔȖȀȈȎȏȎǾȆȒȆ ȓȘȌ:

Å  ǥȖȇȐȝȌ

Å  ǝȏȊȘȌ ȉȀȈ ȓȆȑ ȏȎȈțȓȆȓǻȑ ȓȎȔȑ

Å  ǡȌȀȁȀȇȋǾȒȄȘȌ ȉȀȈ ȓȆȑ ȏȎȈțȓȆȓǻȑ ȓȎȔȑ

Å  ǥȈȃȝȌ ȂȜȐȎȔ



ǲȔȂȖȐȎȌȈȒȋțȑ
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ǤȈȀȒȜȌȃȄȒȆ ȏȀȈȉȓȝȌ ȋȄ ȃȈȀȉȎȋȈȒȓǼȑ12

ÁǲȜȌȃȄȒȆ ȒȄ ȃȈȀȉȎȋȈȒȓǼȑ ȓȆȑ Photon

ÁǯȈ ȏȀǾȉȓȄȑ ȃȆȋȈȎȔȐȂȎȜȌ ȉȀȈ ȒȔȌȃǼȎȌȓȀȈ ȒȄ ȃȘȋǻȓȈȀ

ÁǬțȌȎ Ȏ ȃȆȋȈȎȔȐȂțȑ ȓȎȔ ȃȘȋȀȓǾȎȔ (host) ȋȏȎȐȄǾ ȌȀ 

ȍȄȉȈȌǽȒȄȈ ȓȎ ȏȀȈȖȌǾȃȈ

ÁǬȄȓǻ ȓȆȌ ȃȈȀȒȜȌȃȄȒȆ ȒȄ ȃȘȋǻȓȈȀȓȎ ȏȀȈȖȌǾȃȈ ȄǾȌȀȈ 

peer to peer



ǳȐțȏȎȈ ȒȔȂȖȐȎȌȈȒȋȎȜ ȏȀȈȉȓȝȌ

ü PhotonView

ü Photon Transform View Classic

ü Photon Animator View

ü PhotonNetwork.AutomaticallySyncScene

ü PhotonView.IsMine

ü PhotonNetwork.IsMasterClient

ü OnPhotonSerializeView()

ü RPC()

ü RaiseEvent()
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ǤȈȀȃȈȉȓȔȀȉǼȑ ǲȔȌȀȐȓǽȒȄȈȑ

ǩȃȈțȓȆȓȄȑ ȉȊǻȒȆȑ

Unity Editor



ǶȐǽȒȆ ȓȆȑ ȈȃȈțȓȆȓȀȑ PhotonView.IsMine  ȂȈȀ ȓȎȌ 

ȃȈȀȖȘȐȈȒȋț ȓȎȔ ȖȄȈȐȈȒȋȎȜ ȓȘȌ ȏȀȈȉȓȝȌ

ǰȀǾȉȓȆȑ 1 ǰȀǾȉȓȆȑ 2
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IsMine = False

IsMine = True

IsMine = False

IsMine = True

ÁǡȌ ȓȎ PhotonView ȃȄȌ ȀȌǽȉȄȈ ȒȓȎȌ ȏȀǾȉȓȆ, 

ȓțȓȄ ȄȏȈȒȓȐǼȕȎȔȋȄ Ȁȏț ȓȈȑ ȒȔȌȀȐȓǽȒȄȈȑ



ǤȈȀȃȈȉȓȔȀȉǼȑ ȒȔȌȀȐȓǽȒȄȈȑ ȂȈȀ ȓȆȌ ȀȏȎȒȓȎȊǽ 

ȋȆȌȔȋǻȓȘȌ ȋȄȓȀȍȜ ȓȘȌ ȏȀȈȉȓȝȌ

RaiseEvent

ǡȏȎȒȓȎȊǽ ȄȌțȑ ȃȈȀȃȈȉȓȔȀȉȎȜ 

ȋȆȌȜȋȀȓȎȑ ȋȄ ȃȄȃȎȋǼȌȀȏȐȎȑ 

ȓȎȔȑ ȏȀǾȉȓȄȑ ȏȎȔ ȄȏȈȊǼȂȎȌȓȀȈ, 

ȂȈȀ ȓȆȌ ȒȜȂȖȐȎȌȆ ȄȉȓǼȊȄȒȆ 

ȒȔȌȀȐȓǽȒȄȘȌ.

ǡȏȀȐȀǾȓȆȓȆ Ȇ ȜȏȀȐȍȆ ȓȎȔ 

PhotonView  ȒȓȎ ȀȌȓȈȉȄǾȋȄȌȎ.

ǪȀȊȄǾȓȀȈ ȏȎȊȊȀȏȊǼȑ ȕȎȐǼȑ ȀȌǻ 

ȃȄȔȓȄȐțȊȄȏȓȎ ȂȈȀ ȓȎ ȂȐǻȗȈȋȎ 

ȃȄȃȎȋǼȌȘȌ Ȁȏț ȓȎȌ ȉǻȓȎȖȎ ȓȎȔ 

PhotonView , ȉȀȈ ȓȎ ȃȈǻȁȀȒȋȀ 

ȓȘȌ ȃȄȃȎȋǼȌȘȌ Ȁȏț ȓȎȔȑ 

ȔȏțȊȎȈȏȎȔȑ ȏȀǾȉȓȄȑ.

ǡȏȀȐȀǾȓȆȓȆ Ȇ ȜȏȀȐȍȆ ȓȎȔ 

PhotonView ȒȓȎ ȀȌȓȈȉȄǾȋȄȌȎ.

OnPhotonSerializeView RPC

ǡȏȎȒȓȎȊǽ ȄȌțȑ ȉȘȃȈȉȎȜ ȉȀȈ 

ȃȄȃȎȋǼȌȘȌ ȋǼȒȘ ȄȌțȑ 

ȃȈȀȃȈȉȓȔȀȉȎȜ ȋȆȌȜȋȀȓȎȑ ȂȈȀ ȓȆȌ 

ȒȔȂȖȐȎȌȈȒȋǼȌȆ ȄȉȓǼȊȄȒȆ 

ȉȝȃȈȉȀ.

ǤȄȌ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ Ȇ ȜȏȀȐȍȆ 

ȓȎȔ PhotonView.
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ǪȊǽȒȆ ȓȆȑ OnPhotonSerializeView  ȂȈȀ ȓȎȌ 

ȒȔȖȌț ȒȔȂȖȐȎȌȈȒȋț ȋȄȓȀȁȊȆȓȝȌ
16

ǳȎ IsWriting ȄǾȌȀȈ ȀȊȆȇǼȑ ȋțȌȎ ȂȈȀ ȓȎȌ ȉǻȓȎȖȎ ȓȎȔ PhotonView  

(ȏȀȐțȋȎȈȎȑ ǼȊȄȂȖȎȑ ȋȄ ȓȆȌ ȈȃȈțȓȆȓȀ IsMine)

Á O ȉǻȓȎȖȎȑ ȂȐǻȕȄȈ ȃȄȃȎȋǼȌȀȉȀȈ ȓȀ ȒȓǼȊȌȄȈ

ÁǯȈ ȔȏțȊȎȈȏȎȈ ȏȀǾȉȓȄȑ ȊȀȋȁǻȌȎȔȌ ȉȀȈ ȃȈȀȁǻȅȎȔȌ ȓȀ ȃȄȃȎȋǼȌȀ

ǲȔȖȌțȓȆȓȀ ȉȊǽȒȆȑ ȒȔȌǻȐȓȆȒȆȑ ȀȌǻ 
ȃȄȔȓȄȐțȊȄȏȓȎ
Á SerializationRate = 1 0

ǲȔȖȌțȓȆȓȀ ȀȏȎȒȓȎȊǽȑ ȃȄȃȎȋǼȌȘȌ 
ȀȌǻ ȃȄȔȓȄȐțȊȄȏȓȎ
Á SendRate = 20



ǪȊǽȒȆ ȓȎȔ RPC ȂȈȀ ȓȆȌ ȒȔȂȖȐȎȌȈȒȋǼȌȆ 

ȄȉȓǼȊȄȒȆ ȒȔȌǻȐȓȆȒȆȑ
17

ÁǤȔȌȀȓțȓȆȓȀ ȀȏȎȒȓȎȊǽȑ ȃȄȃȎȋǼȌȘȌ ȉȀȈ ȄȏȈȊȎȂǽȑ ȒȓțȖȎȔ ȋȄ ȓȆȌ 

ȈȃȈțȓȆȓȀ RpcTarget (All, Master, Others)

ÁǝȏȎȈȀ ȒȔȌǻȐȓȆȒȆ ȉȀȊȄǾȓȀȈ Ȁȏț ȓȎ RPC ȏȐǼȏȄȈ ȌȀ ȖȀȐȀȉȓȆȐȈȒȓȄǾ ȋȄ ȓȎȌ 

ȓǾȓȊȎ [PunRPC]



ǡȏȎȒȓȎȊǽ ȉȀȈ ȏȀȐȀȊȀȁǽ ȓȘȌ Events ȂȈȀ ȓȆȌ 

ȒȔȂȖȐȎȌȈȒȋǼȌȆ ȄȉȓǼȊȄȒȆ ȉȝȃȈȉȀ
18

ÁǡȏȎȒȓȎȊǽ ȄȌțȑ Event

ÁǰȀȐȀȊȀȁǽ ȓȎȔ Event

ǰȀȐțȋȎȈȀ ȋȄ ȓȀ RPC:

x ǰȈȎ ȒȜȌȇȄȓȆ Ȇ ȔȊȎȏȎǾȆȒȆ ȓȘȌ events

VǤȄȌ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ Ȇ ȖȐǽȒȆ ȄȌțȑ 

PhotonView



ǢȄȊȓȈȒȓȎȏȎǾȆȒȆ ȄȏǾȃȎȒȆȑ

u ǡȏȎȇȆȉȄȔȓȈȉțȑ ȖȝȐȎȑ

Å ǲȔȋȏǾȄȒȆ țȊȘȌ ȓȘȌ textures ȂȈȀ ȓȆȌ ȒȆȋȀȌȓȈȉǽ ȋȄǾȘȒȆ ȓȎȔ 

ȀȏȎȇȆȉȄȔȓȈȉȎȜ ȖȝȐȎȔ Ȁȏț 882MB ȒȓȀ 334 ǬǢ.

u ǵȘȓȈȒȋțȑ

Å ǶȐǽȒȆ Baked (ȏȐȎȚȏȎȊȎȂȈȒȋǼȌȎȔ)ȕȘȓȈȒȋȎȜ ȂȈȀ ȓȆȌ ȀȜȍȆȒȆ 

ȄȏȈȃțȒȄȘȌ

u Object pooling (grouping)

Å ǥȌȄȐȂȎȏȎǾȆȒȆ/ǡȏȄȌȄȐȂȎȏȎǾȆȒȆ ȂȈȀ țȊȄȑ ȓȈȑ ȒȕȀǾȐȄȑ ȂȈȀ ȓȆȌ 

ȀȜȍȆȒȆ ȄȏȈȃțȒȄȘȌ
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ǡȏȎȓȄȊǼȒȋȀȓȀ
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ǡȏȎȓȄȊǼȒȋȀȓȀ-ǲȖȄȃȈȀȒȋțȑ ȏȀȈȖȌȈȃȈȎȜ 21

ǥȏȈȊǼȖȓȆȉȀȌ 8 ȃȎȉȈȋȀȒȓǼȑ ȆȊȈȉǾȀȑ 18-34 ȖȐȎȌȝȌ ȉȀȓǻ ȓȆȌ 

ȏȄȐǾȎȃȎ ǲȄȏȓȄȋȁȐǾȎȔ - ǯȉȓȘȁȐǾȎȔ 2023

ǯȈ ȃȎȉȈȋȀȒȓǼȑ ȃȝȒȀȌȄ
ȒȔȌȀǾȌȄȒȆ ȂȈȀ ȓȆ 
ȒȔȋȋȄȓȎȖǽ ȓȎȔȑ ȒȓȆȌ 
ȀȍȈȎȊțȂȆȒȆ ȉȀȈ 
ȒȔȋȕȝȌȆȒȀȌ ȋȄ ȓȎȔȑ 
ȉȀȌȎȌȈȒȋȎȜȑ ȏȎȔ
ȃǾȌȎȌȓȀȈ Ȁȏț ȓȆȌ 
ǥȏȈȓȐȎȏǽ ǧȇȈȉǽȑ 
ǤȄȎȌȓȎȊȎȂǾȀȑ ȓȆȑ 
ǚȐȄȔȌȀȑ (ǥ.ǧ.Ǥ.ǥ) ȓȎȔ 
ǰȀȌȄȏȈȒȓǽȋȈȎȔ
ǤȔȓȈȉǽȑ ǬȀȉȄȃȎȌǾȀȑ
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ǬǼȒȆ ȉȀȇȔȒȓǼȐȆȒȆ ð 91ms



ǲȔȋȏȄȐǻȒȋȀȓȀ

u ǧ ȀȌǻȏȓȔȍȆ ȓȘȌ ȗȆȕȈȀȉȝȌ ȏȀȈȖȌȈȃȈȝȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȏȄȐǾȏȊȎȉȆ țȒȎ 

ȋȄȂȀȊȝȌȄȈ Ȇ ȉȊǾȋȀȉȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.

u ǧ ȃȈȀȃȈȉȓȜȘȒȆ ȄȌțȑ ȗȆȕȈȀȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȏȐȎȒȇǼȓȄȈ ȄȏȈȏȊǼȎȌ ȁǽȋȀȓȀ 

ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȉȀȈ ȄȋȕȀȌǾȅȎȌȓȀȈ ȒȜȌȇȄȓȀ ȏȐȎȁȊǽȋȀȓȀ ȏȎȔ 

ȉȀȇȈȒȓȎȜȌ ȓȆȌ ȀȏȎȒȕȀȊȋǻȓȘȒȆ ȋȈȀ ȃȜȒȉȎȊȆ ȃȈȀȃȈȉȀȒǾȀ.

u ǳȎ ȃȔȒȉȎȊțȓȄȐȎ ȉȎȋȋǻȓȈ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ǽȓȀȌ Ȏ ȒȔȂȖȐȎȌȈȒȋțȑ ȓȎȔAI 

ȓȎȔ ȄȖȇȐȎȜ.

u ǧ ȄȋȏȄȈȐǾȀ ȀȌǻȏȓȔȍȆȑ ȄȌțȑ ȗȆȕȈȀȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ ȒȔȂȉȄȉȐȈȋǼȌȀ 

ȄȌțȑ multiplayer ȏȀȈȖȌȈȃȈȎȜ ǽȓȀȌ ȄȍǾȒȎȔ ȄȔȖǻȐȈȒȓȆ țȒȎ ȉȀȈ ȄȏǾȏȎȌȆ.
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ǬȄȊȊȎȌȓȈȉǼȑ ȄȏȄȉȓǻȒȄȈȑ

u ǰȄȐȈȒȒțȓȄȐȎ ȏȄȐȈȄȖțȋȄȌȎ ȏȀȈȖȌȈȃȈȎȜ țȏȘȑ ȄǾȃȆ ȄȖȇȐȝȌ, țȏȊȀ ȉȀȈ 

ȀȌȀȁȀȇȋǾȒȄȈȑ.

u ǯȈ ȀȌȀȁȀȇȋǾȒȄȈȑ ȌȀ ȏȀȐǼȖȎȔȌ ȏȈȎ ȄȌȄȐȂǼȑ ȄȏȈȃȐǻȒȄȈȑ ȒȓȎ ȏȀȈȖȌǾȃȈ.

u ǥȌȒȘȋǻȓȘȒȆ ȀȒȕǻȊȄȈȀȑ ȂȈȀ ȓȆȌ ȀȏȎȕȔȂǽ ȉȀȉțȁȎȔȊȘȌ ȖȐȆȒȓȝȌ.
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ǲȀȑ ȄȔȖȀȐȈȒȓȝ!
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