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int episode,
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if (paused)
paused =
$_ResumeSaund [,
}

il (skill > sk_rughtrmare)
skill = sk_nightmane;

# This was quite messy with SPECIAL and commented parts. (5

J Supposedly hacks to mike the latest edition work.
/1t might not, wark properly.
it (epmode < 1)

episade = 1;

{
i lepisode > 4)
episade = 4
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else d | gamemeode == shareware )
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/! force players to be nitalized upon first level load
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/7 da thegs to changs the game state
while (gameaction = ga_nothing)
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SUUNandbuld new consistancy chack

buf = (gametc/ticdup SEACKUPTICS;

for =0 ; i<MAXPLAYERS ; i++)
{
i playerngamealil)
L

memepy (emd, Snetemdshilibull, szeoliveend L)),

i [qu:hvhar.:k)
G_ReadDemoTicemnd (emd);

if (demorecardng)

G _WriteDemoTicemd (emd);
LEFLASH1
AGHE check for turba cheals
i (emd->forvardmove > TURBOTHRESHOLD
88 Ygametic831) 88 ((gametc>>5183) == i)

static char turbomessagel801;

extern char *player_names(4);

sprintf llurhumesgga "Yes s turbel” plager_nameslil);
player l.message = wr

it B8 Inetd

88 lgameticHiticdup) |

if (gametic > BACKUPTICS
&8 = amd->

{
|_Esror Ucensistency failure (961 shoud be 9407,
emd->consistancy, consistancylilibufl;
4}
if (playarstil.ma)
consistancylilibufl = plaverstil.mo->x;
else
consistancylilibull = rdindax;

check for special buttons
for (=0 ; i<MAXPLAYERS ; t++)
{

d [playerngamelil)
if (playersiil cmd butteas & BT_SPECIAL)
{
switch [playerslil.emd buttens & BT_SPECIALMASK)
{
case BTS_PAUSE
paused A= 1;
if (paused)
S_PauseSound ();
else
S_ResumeSound (;
bresk;
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Value of Edge Al

Current Al

.y algorithm Current {Learning] @ Cloud server
technology N’

Prediction
(Use knowledge)

Embedding

System A System B System C




Vision -

(o

We make edge devices smarter

to realize an efficient society



Our business

Provide our original Al algorithm license for machine control
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Graduate form Waseda Univ.

KIM Chyon Hae

Graduate form Waseda Univ.

Master of mechanical engineering

Doctor of mechanical engineering
Associate professor at lwate Univ.
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Research Al for machm&\“&ontrol

Over 12 years::

\\'n

N

\

‘‘‘‘‘

\\\\\\



Problems of traditional machine control

1.Need to make individual control model for accuracy

2.Need to always keeping update the model
to keep high accuracy

3.Can only.use low performance computer resource



Solution -

Origrnal Al algorithm
Deep Binary Tree @

DBT
- Up-to-date

 Processing on

Al



Up-to-date Live training

Value

Can always keeping update the model so it dose not deteriorate
Can make individual control model considering individual differences

Does not deteriorate Consider individual differences

@ @ @

ST Yo



St onesrsereoeeece

Processing on the edge side

-
A

Value & #PIZERO

Number of training data is 13.
Average of error is 0.16762973053259142,

Never delay the control cycle processing time of learning i< NN
—The calculation time is constant

Low performance computeris-available




Explainable Al

Image of state space assignment

Depth
(Layer)

Single tree structure

¥

Can explain why the output was
(Answer by the width of the input space)
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Use Cases

Individual difference correction

§

{ Response to aged

Correction of product
deterioration individual difference

P

Individual difference
correction

Individual difference
correction of biometric
information

Predictive control

<0

Complex system

Slip prediction

Modeling complex
systems

ie God
& g’a;nli
o N 2

Craftsman's intuition

lathe manufacturing

Damping control

Corresponding to gusts

Manufacturing control

Rolling process




Disclosable clients

OITI Ron Business partnership

Market capitalization: $ 10billion

DENSQO Co development about UAV

Crafting the C
relring the Lore Market capitalization: $ 37billion

Co development with about Train
Market capitalization: $ 39billion

JRERBEK




Casel : Co-development with OMRON

Machine : winding machine
( Attach the sheets wound on the reel )

Issue : Occurrence of defective product
afer changing the real

Cause : Vibration of the machine

Solution : @Predict the movement by
(@ Correct the vibration according to the
prediction

Result : the occurrence of defective
products to

“Control + DBT technology"

Defective item
Generation section

1/3

Conventional control technology Control + DBT




Case 2 : Co-development with DENSO

Machine : UAV (6 Drive, Variable pitch mechanism)

Goal 1 : Risk prediction avoidance

Current status : Avoid after reaching
dangerous condition

Goal 2 : More flight

Current status : High athletic performance

and trade-off stability

Goal 1 : Risk prediction avoidance

1. Future prediction of aircraft inclination with
DBT

2. Avoid before getting into
danger
Current Using DBT

AL 4\

D——
™| Avoid before
getting into danger

DENSO

Crafting the Core

Goal 2 : More stable flight

DBT predicts change in motion due to change in

pitch angle

Predictive control

- High efficiency (smooth)

- Stable

propeller

Variable pitch
mechanism




Business Model

@DPOC Service

$ 50K~

>

A 2 co-development

AlSing

$500K~

3)License

Product License
SDK License

Customer




Technology roadmap

2019 1 Starting to provide DBT as a IP for every devise
which has Trust Zone (Arm'’s architecture)

e EEETTITI mm
- BeEen ol L

[

e ¥ o K

“as a IP(RTL) for every FPGA

i

2020  Starting to provie DB
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mamepy (frags, playersiplayerd lmqs.a pol
falicount. = pla/u-slplumrl mom(.. 1

Bacretoount = plu)wrddaya-l seprel

memset Ip, 0, swml'l'ull

memcy (playersiplayer] frags, lmu&. wsulmla,au‘&qu | fragsll,
playarsipleyar] kilcount = h\k.om

playersiplayerd. sw‘ﬁm\n. ueuveluml,

pusedown = p->etackdoen = "V’
p->playerstats = PST_UVE:
p>heslth = MAXHEALTH;

o i/ do-\u do smmm mmaﬁuwlv

Py DN = o>
p>weaponomnediwg, fist] = tue
p—wdlw,p:uml = trugy

for ti=0) sNUMAMMO ; 1441
pomammnoli] = maxamimall: |

88 (gmﬁﬁk commerciall )}

layerslil deisecret = true;

wiminlo dideecrat = players| consoleplayer] didsecret;
wiminfo.apsd = gameapisade -1;
wlm’lnhﬂ\: gamermap -1;

// weninfo et is O bigsed, unlke gamemap
il ( gamemode = commercii]

il (secrataxitl
switchlgarmemap)
t

case 15:whinfo.next = 30; break.
case 31 wminfo.next = 31 tn;ak
i1y 1LO0K
L akid 3 BLOOOYTWATE
switch{gishestip) |
{ 10H4
case 81:
case 321 wminfo.next = 15; break.
defaidt: wrinfo.next = gamemap;

i (secrataxit)

wiminfo et = 8¢ /! go to secret lavel
else if {gamemep ==8)
{

M rétirning fram secret level
swstch [gamespisadel
v

casi ¥
L imelo next = 3;
Breal;

dage 2
wivsifo.next = 5;

cise )

¥
else f | gamemede == sharewsre |
{

15FR_SHT2.0.5,4A_ AeFral,8 DS
1SPA SHT21 ,7~.u|.u.s.nmnaum. /15 DSNAY
(SPA_SHI2,0.3NULLY'S_ DSEUNDOWN,D,01
(SPHSHT2.32776,5 44 Light1),S_DSGUNFLASH2.0.0),
ISFRL 512 32777 41 Light2}5 LIGHTIORE 0.0,

5.
1SFR CHLvt] 01 A . Lower).§ ﬂ-iAIhDGWNﬂ ﬂl, " S_GWII
{SPA_CHBGG 0.1.40_Raisel,5_CHAINUPO,O
(SFA_CHBE.0.A4A_FireCGun) 8_CHAINZ,0.0),
1SPA_CHBB.1.4,4A_FireCOunl.S_CHAING,0.0,
1SPA_ CHBLv 1.0.A_Refirel, 8 CHAIN.O.0),
1),

£ DSOURambuld nes mismmy check
"

MM:W:M

/F drew the pettem into the back screen
i SJ)HAM.ASHQ emd = Splayerslil.omd;
" s_mssu': nmtw lemd, Bnetemdshilibufl, szeolitcend t).

1SR PHGF 32769.5|A Light2),S |
1SPH_MISG.O.1 (A Wnpuﬂaad/l 5_MISSILE 0 Dl
ASPA_MISE.T1 (A _Lower).S_MISSILEDOWN 0,01, # 8,
{SPA_MESB,0.1,(A_Raise),S MISSILELRE, 0,
(SPA_MISE, 1,8 (A_GunFlash),S_MISSLE2.0.0), 5
(SPFI MLSG 11244 Fmersslle)S MISbLEJO.D)./." 5 MISSILE2

void 6_DoSayelame lwoid)

G_ReadDemoTiccand (em);
ig)
G WriteDemoTiccmd (emd);

char nameAVERSIONSIZEY,

11'S_MISSILEF As-lﬂ check for turbo cheats
/S MISSHLEFLASHH (md~>hnmdm > TURBOTHRESHOLD

asm Mrsc 32769'4 ANULL s

i l.huJPami (,jm,n (0] Fﬂ MISE32770,4.4A Lnghl?)s MI&MFL’-&.M 041

static char turbamessagel801;

extern char *plaver_names(4l;

sprinef (rbamessage, s & twrbal” plager_nameslil);
| message =

B aprint| (name SAVEGAMENAME*06d.dsg’
deschiption = ssvedeseription

(SPH SAWB 2 1, i ers') S, SA{vDUWN 0,0)
(SPA_SAWEG.2,1.4A_Raisel.S_SAWURD,OL,

L .04 (A _SawhS_SAWS 0,01, //S_SAW1
{SPA_SAWE.1 4.4A_Saw),S_SAW3.0.01. /

save_p = savebualfor = screens! 1 1-O0yA0X00,

for (i=5_SARG_RUN1 : i<=8_SARG_
ipticn, SAVESTRINGSIZE] -

md:mldMT BRJISERQ-I]T! spead = 15°FRACUNIT;
mobjnfelpAT_HEADSHOTLspeed = 10°FRACUNIT;
mobjofolMT_TROOPSHOT L speed = 10°FRACUNIT;

i (gametic > BACKUPTICS
S8 =

&y 3
{SPA_PLSG,0,3 A FirePlasmal, g
1SPAFLSG,1,20,4A AeFre)S_PLASMA,0,0L
1SPA_PLSF.2768 4,40 Light11.8 LIGHTOIONE 0,01,
(SPA_PLSE 3576840 Light 11,8 LIGHTDONE .m‘
{SPA_BEGG.0,9. 1, WesporReadyl, S BFG.0,0),
(SPATBRGG0,1.Bh, Lower,S_BFEODWN,0,0),
{SPA_BFGG0,1 1A Reise) S BFELRE.0),
u.m "BEGG0204A_BFGsound) S BFGA 1),
FG5.1, BRE3

|_Ervor Cconsistency failure (9 shoud b 9611, «
/ foree players to be initalized upon first level load emd->consistancy, consistancylilibufllp:
for (=0 ; i<MAXPLAYERS : t-+) }

playerslil playerstate = PST_REBORN,

S vill be set false if a dema

,HF(}QE?GB 1A, L|j|L|!s Bf-bFU\EH?[!ﬂI
BFEF32768,6 (A Light21LS LIGHTOONE 0.0,
BLUD,2 8 (NULLYES _BLDCD2.0.0), // ‘:- BLDOO1
BLUD, 1. 8NULLYLS BLO003.0.0!
BLUD, 0.8 NULLES NULL 0.0,
PUFF32769.4,(NULLLS PUFF2 D‘D)

11 check for spacial buttons
for (=0 ; i<MAXPLAYERS ; i++)
i

/ set the sky map for the episade

if (pleyarstil.cmd buttens & BT_SPECIAL)
it [ gamemode == commercial] {
{

BAL1. 32769 11 ANULL). S
BALT 32770,64NULLLS
BAL1.32771 BANULLLS
BAL1 32772 64NULLLS
BAL2 32768 .4 {NULL)S
BAL2.32765,4,INULLLS
BAL2,32770,6,(NULLLS R
BAL2 32771 6ANULL), S

skytexture = B_TextureNumFoeiame ("SKY3"),

skytaxwure = A_TextureNumFoiName ((S8KY17);

e i b HAssLale SR AVED skytexture = R_TextureumPorame (SKY2HSPR

7 wides vl monsters
il {see->vatidoount = validcount
B s >soundumocsal <=

1

; retue //awm

seo>valideouns = validoounty
e >sosidiraversed = soundbiocks+ 1,
sec->soundtanget = soundtargec:

for (=0 icseo >inecount. . f+4)
{
check = see->lineslil;
it 0 (chack->Hags & ML_TWOSIDED) )
cominue;
F_LineOponing feheckl;

il (opunrangs <= 8]

COitne; // closat! dooe
I 1 sidend chuck->sidenuniCl) | sector == sec)
other = sidesl chock->sxdenuml 11 | sector;
el

other = sidesl chock->sxienumi0l 1sactor;

il (checl
|
il Bsoundblocks)
P_HecursiveSound lather, 1)

>fags & ML_SOUNDBLOCK)

)
else
P_RocursiveSound {other, soundblocks);

Larget

enmmiter )

saUndEarget = target;
valbduoants+;

switch (playerslil.emd.buttens & BT_SPECIALMASK)

£_HbuitsinSound lammiter->sul >sector, O);
i ;
/7 P_ChapkMulecRings =
boalean P_ChockiMelseRangs (ol o sotor)
0bj_t 1
fixed _t i
if tacte
{2
| = acsor>tay
i P_Apr seanca (pd >x-actor>x, playactor >yl

if (dist MELEERANGE - 20 FRACUNIT4 pl- >info->radius]



