Dead Reckoning 7| & &&%
HENT ALY 5713 a3 4

A0, ol g
o} 3t it

bio8641@ajou.ac.kr, hwan@ajou.ac.kr

Analysis of synchronization effects of network games
using the Dead Reckoning technique

Kwangbin Hyun, Hwanyong Lee
Ajou University

Q

ekl AN E AHgAE
HeRS B

A=

Thel] thekel s 2§
o] ofe gk thE ARE-ALS stHe A9 F7]|3s7t &
dPgo] FAlstH FAF] YF Wolxar, o2 Qg A AN Aol=
FAE Y Szt dEstA] EA H7l wEel
9kztalr] Yk W o] Dead Reckoning 71 o]ttt Dead Reckoning &

o] dojith. of|l AR} 54 HES &S
g Q3ld|, 1 3 AFERS] o] Fo hE FE=
213

s AYstr] R Aotk ol gt
Ao @Al 1A

,]J_(z}:

AEE 7lter nYo HAE F5ok= WHolt & =EolMe AlEdHeds BT g

ALE W=, Dead Reckoning 7]HE &-83Fo] ekt 3

71l wE 28R Aol

1A 2
2el AYAAE AEAE 7 &
Qojuith of® ALgAT 54 AES 9L ) ol vjgt
A8 MeAsl ddansl Biar devd, o
o

iuf
0%
rot
ox
fol
it

X}Oli ?_]OH TTX1E 7}4 £7]ﬂ7}
ol T3] A 28] Zhek R A ]‘ﬂr. °] Eﬁ& A=
23}3l7] 98 WhHo] Dead Reckoning 7] o]t}. Dead
Reckoning & =49 dAl 94 AKE 7|Wo = nzf
AAE F53he= otk EmddAe Aladods
AP 7+hsk AdS wHEal Dead Reckoning 7|H<

Gt oA HAEFHHA olF F7]g
7o a5 B3 E Aotk

Q8] C#9] .NET
. dol Fagt AdAH

EN 27 9% Aol w=A s of E=

Asynchronous Multi-Thread 2] 2 & 5} o}

Ty dLas

- Dummy Client 7}%
FAY o] SHoldEE HE

c#e A ol FaeldEs  Ausdd. A%

oA HAEENRHA o]F 57|38t

SHolAEdqA = Yy SolJEY & AT F J2
Poisson Distribution & %3] Random 3F &% ¢&
gul  SgoldES  olF W&
Timeline & 48 Wol ZFglo]AELSS] 24U
Simulate & 4= Slt}.

- Unity Client 7}%

Iy 1 3 Zo] EHoldEEY 9
AAz  elam olE Ao A=z Ay o
Unity3D & A}83te] Zo|dEES Mg} g
STolAEA A1 FHolo] B tE EEoAEEY]
Z#olole] A s g% ‘}F 23, 7 (Dummy)
Z ¢ o]o] 9] o]% Event Timeline & dd o] glo] 335}=
Ghost 7} 1o 7|87t & o] FojH =X Fls] & &

At
Connect

’ X * Y
. . 34 =

~ {
P L
Player 45
Player 45 ¢
|
Player 14
Player 6
4 Player 14

( Player w

19 1 Unity Client 3}



- &713 HAE
°olE 57185 H2Es| fldl A2 92 5713 719
k73 ]

1=>
[m
P‘L
92
N
K
il
=
=
NE,
M
1%
o k
32
+
>,
oo
i
(&l
fr
m
1|
flo

Move V1 & @3 Zeloloje] g1xm Agshy,
A0 Adpon FeteldEE dF SdololE W7el
917 2 43k o] B AT

Move V2 = Zdoloje £ Arrts ddsiy,
ANe Agow FHolAES T Zejolofs] ST
e FEELER PR by

Move_V3 + 7]EAHoz && AHunl ddwron}
4 A HFlell= A FRE FUIE ddol vy |7l
W] Aol A AR 05T & YES SuF Aol
M EEREEE
2.2. 4% 23

ra
. . -1/\ Original Path's
N A N Move Distance
NN\ \, Average = 0.2
TN Variance = 1.38781E-11
b = | — ~ Standard Deviation = 3.72533E-06

a2 ET0lY dE B

“ ) 'l Using Move_V1 Path’s
0 N E Move Distance
Average = 0.193859
Variance = 0.448442
Standard Deviation = 0.669658

Average Distance with Original = 1.005526
2% 3Move V19 AZ v

z

= Using Move_V2 Path's
® I Move Distance
o \// Average = 0.2
" Variance = 1.27999E-11

o Standard Deviation = 3.58E-06
Average Distance with Original = 3.031399
13 4Move V2 9] FE 1|
z
v ’,< Using Move_V3 Path's
S \ { Move Distance
/ Average = 0.212625
Variance = 0.002414
~ | Standard Deviation = 0049133
@ T | w

R

Average Distance with Original = 0.713291

Y 5Move V39 HZ H|1L

- 5718} 7ol W& o)l AE BN Ay
gy 3, 4, 5 © A AEATE 50 Wl AldelA
ZEoldEnT 1 xo] 4 W X AHH HHS
AEeld S u, doo FeolAE(Player 1) o5 4=
A Aot g 959 TA AFE 7F Ty delA
ol A9t AYE FAR AL, 2 St

A A¥+= a3 2 o 9E HZ(Original Path)$}
Hlaste] P A& e AL Sl
e 43 Yo o5 ARt H A=
Move_V1 ¥ Move_V3 & Z+ZF 1.005526, 0.713291 &
AA Aol 7F AR AR Move_V2 & 3.031399 = &
ztol & WYt YA E BAste 7)o A o)F
AEetol Ao GFS A VA= AR IR
ol AT Ht Agle BT ¢ 0.2 2 vH=gA gt
¥ HAo A Move_V2 ¢ Move_V3 £ 717 3.58E-06,
0.049133 o= wl$  ZIAT Move V1 oA
0.669658 & A& o2 =4 ygtrh

=

mZ&

E=FoAE 2 7HA ol B78t 7IHE AHsta,
50 W] Fo|AEVL A& #AAAMe 7 7l
7ol olF AZRE YE olF AH=ES Hlustd F7]38)
qes FARgT. dHY ol HA=ete HA ARE
Move_V1 ¥ Move_V3 7} H|SEEA  #gkorH
Move_V2 = A8 oz A4 ygt}. ol AR HA
HAL 25 vl oy, EFHAFA Move V2 7} vl $-
ZFkal, Move_V3 &= ZFEA|HF Move_V1 o] Agid o=
A Ut Qg ol ARE F ulrie Ao
olygl HE=HA ol Fslor st olF w7 544 AT
EFAzE A deotof sl2E Move_V1 & o]% F7]3}
Wi o 24 A - A] ) wheF V1 9] WS AL&-EeE
ALl Z ] 9t o]F IS AFd ek s, o=
v =2 ASHS aFstE s v g g 4ol

w2} A, Dead Reckoning & E3] tt& ZglojddEe
e 2498 Audoem H2 97l dAEFgo=

A = k= AT} o= HES SFoldE
T7 B2 U EHZ AY SA4oA MEYA TAHS A
=Y = JS Ao dAH

-

r
P
tlo
e
5

O
o

ACKNOWLEDGMENT

= AFE 2024 W} HBAE 9 AR FA17) 8714 9

SW SAl A o] 232 435 31 5(2022-0-01077)
FaEA

[1]1 J. Aronson. “Dead Reckoning: Latency Hiding for

Networked Games” 1997,

(https://www.gamedeveloper.com/programming/dead-

reckoning-latency-hiding-for-networked-games).

[2] C. Haag. “Targeting - A variation of dead reckoning”
2001,
(https://www.gamedev.net/reference/articles/article1370.

asp).


https://www.gamedeveloper.com/programming/dead-reckoning-latency-hiding-for-networked-games
https://www.gamedeveloper.com/programming/dead-reckoning-latency-hiding-for-networked-games

