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1. A|AE 2 22 &s!

Ok

1.1GNXIDC Q| 7|5 X9

GNXIDC= AFEALS| =2 3t ALO] 2|, et =28 &4, T2 slid=, 2= YEIE ST HAS20| ehd=
M2 2|3H= inverse display correction A|AEIO|CH AFRZH= EE7|Lt 2|8 st 2228
ZAtUIE O U5 =5 2YUS HEL S0 AILH2 o= HYO|Lt 2T Y27t ofLfet ot 23 eSS
2 Yot HAS2 0] ATEQ0 HZS 22 O|5H5HOF BTt

g

g o2 U 3t Z20i| 717t Y S 2ot o= o|0| Qe £2| 2 Hetstul, 2H2E rHPUS St
S
=

23 7h5% 212 Y210 E Ul Sk 0 Y3 ThR0) th Bl Ul et 92| MA A, optics A4, B B
R ER|, HRIAEL|, ZARIDVE 2F ZAFICE

N re o

122X B S8

AMEAN= 7|2 97| THE = HA 2= F20|M =4 MY
acemesh, native bridge, debug slider S 7}t 2| ¢/
S Z&8l Delta D 2 sigmaPx & At&5t0, 424 2llZI0] &=
2 ot A A= = 2fHHA canvas A20]| BFEEIC

2 e, FHY, =/ A, 28 = S, HAE A

A4k required diopter, Delta D, blur radius, sigmaPx, Wiener gain.
A2 text/photo/video/ui/e-ink & kernel/gain/safe mode Z4.

e 7J|E: telemetry, registry, audit log, export manifest.

202: GNX IDC& Eha TELZ} OFLIZ} MM, T3t 231, ZEI= M, 2% 7|22 AFshe ClAE2 0| BY 2YH
20 5
=2

£ EoIsitt 22t0|HEE to2t 23, ToF, IR,
S5 M = 22 RIS 2|9 ot B2
Al —

o

—h

EHOll ZHA| kernel 2} gain & A|SHSICEH 2|2 B33

.
Z

’

?
Ch 282t “H2| Y2 - ot A - oA - 7| 270 2HE A2

2. HE}Q OF7|EY X2} HHE T

2.1 M 1

YA 13E Python FastAPI OfZ2|#|0|40|0 7|2 ZE = 8000 O|Ct. AppSettings Ofl= B 14.2 0-
deploy-freeze, A|ZHCH Asia/Seoul, SQLite DB A2, 221 A=, static directory, Redis URL, telemetry/registry
stream key, CORS 3{-€ origin, 2|2} API key, tenant salt, batch size, export limit S0| H2|=|0{ QIC},

29 B A[ofl= AWS EC2 &= 0]0]| &ot= Linux QIAE A0 OfE2|AH[0| 42 systemd, supervisor, container
runtime & StLtZ DE ST ALEARZF Al ZoF Bietdt somato.co kr 2t HAE AEi2 dHS &+~ 2L, 2F ZA{0]
A= DNS, TLS, reverse proxy, firewall, security group, secret manager A2 {EE 8 24 =202 FC}

2238 A

SHA 1 @ A= FastAPl app, SQLite WAL database, Redis stream, browser reference Ul, hidden
canvas/video/capture surface, calibration engine, distance fusion core, policy engine, optics runtime,
—

presbyopic trim resolver, native bundle exporter, contract package exporter O|C}. SQLite = A2 F&4 22
A2 Redis £ O[HIE 7o HiX| 72| 2t& AZ 22 A ECt

HIO|E|E B2 HE2 Android SurfaceView/JNI/NDK, iOS CAMetalLayer/Metal, e-ink DRM-KMS 2| ZZE A|
QHoICt 2FAH= Ol HES “OEM 28 TH AATZ 2[Zol{0fF 51, A4 L4t AE2 V(7| Aot} HiE HS 0|20

A ZQ HAZHE 2o 24

B2t Ul, render-target canvas,

712 7| et O2/A S St AE
capture surface

Presentation

AP FastAPI v7/v10/v11/v13/v14/v14.2 B0 E2|, T2 Z2|22||0|M, optics
routes ALt
Computation DistanceFusionCore, He| 8, oty A2y £2| A&

ContentPolicyEngine,
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OpticsRuntimeEngine

Persistence SQLite WAL, Redis stream, audit_log Y 21, A AEZ|, Bt= al ZH}

SurfaceFlinger, Metal, DRM-KMS

Native/OEM bundle

47)7| B 23 B

202 HELS FastAPI AB{eL 22122 2I{HA U, SQLite/Redis 2% A3, WIO|EI= R $iS2 F4SIC),
AWS EC2 9 09l A2 29 HIE 0|0}, AAH|A SIOAE DNS/TLS/secret/firewall 422 U= Salsfof
Bk,

3.0|0|E] BRIl API EZE

3152 9z py

SensorSampleln & tenant_id, device_id, source, distance_m, confidence, ambient_lux, user_present,
face_box_size, sensor_latency_ms & ZE&SICH source = tof, ir, facemesh, native_bridge, debug_slider,
camera_estimator = 3tLI2 H|SHEIC}H OpticsEvalln & requested_assist_d, profile_name, panel_kind,
source_kind, content_mode, ppi, pupil_diameter_m, hardware_snr, luma_mean, luma_var, motion_score,
scroll_score, text_density, low_contrast_ratio, distance_m_hint, ambient_lux_hint & Z&3tC},

OcularProfileln & 22 sphere/cylinder/axis, near point, binocular balance, dominance, T8 & A%, fatigue
sensitivity, chromatic aberration hint £ Zt=C} 0| A8 = B Z20| 2Q51R|0t 7iQIH 2 = M| QA QIZt
HOIHZE 252 4+ UYL= 2[4 £ HIEAHE 4T

3.2F2 API

2 ZA= API H{ A alias & O|5H3HOF BTt v14.2 7}t 2| S alias Off 7} A2 v7, v10, vi1,v13, vi4 327t S&
B} 2% BHOE V142 B 7IE02 SUsin, 519l B Z2E FWSH EE U 222 BASICH /healthz £
TN A ME 80, /readyz £ OJE4 FHIAEY 2010 ALSBICH

=/ L

22| At APl = verify_admin_key & S2}5}{OF SICt. analytics summary/recent, export, native manifest/export,
contract manifest/doc/export A @2 22|t Y22 = A|etst= 20| |2[0|Ct S2t0|HE0]| A telemetry 2t
sensor push & S = tenant_id 2t device_id € tE A= NYsHOF 25 AS2t X AER| H|wI} 7Hsst
Ct.

API HME

e
o

/healthz, /readyz GET S E= U2
/api/v14.2/bootstrap GET D24/3|A 7|5 HEAEH 2l &= A|5H
/api/v14.2/telemetry POST B Edng a4y 220|AHE
/api/v14.2/registry POST AS/HYE HAAER| OHE | 22/0|¢HE
/api/v14.2/sensors/push POST Hel/FHE/ A o &4 Z2I0[¢E
/api/y14.2/fusion/{tenant}/ GET 23 72| 23] Soiz/2at0[01E
{device}
/api/v14.2/profile/upsert POST ot =l SE/4A IS T MY
/api/v14.2/optics/evaluate POST A optics A4 ST MY
/api/v14 .2 /trim/evaluate POST LotHY ERIME S T HE
/api/v14.2/optics/realtime POST AA[ZHUI &0 AH A S20|HE

B 23S Bas| BB 2l UE BE

2012: GlO[E| RYS AL, ClHO|A, MA|, O TR2W, Zeix Yej, B
2vi42 7|Eo2 EYstD, UZE Z2W APIE A SHA|HES HBafof

o
[m
&
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4.1 7] 4417} o/n|
HAIZt BHO| S4IE2 Delta D O|C}. required_d = S Al 72| distance_m 2| 2 ALLEICH AFR ALV} 7H7H2
242 required_d = S715tCH AFAF B 7Hs A3 E = requested_assist d 2 7|222 BEZES A

._ﬁf'l' delta d 7t &L}, delta _d7t 3"% atato)| a¥sl S2l0| HZICED 211 0|2 pupil diameter, distance, pixel

Wiener gain 2 ¢ ZE2 o|0|siC} HP Lo M':g 7HMO| 25110, 2 =28 halo, ringing, noise
amplification O] &/dgt 4~ QUCt T2tA] raw_gain & =0 SNRLP sigmaPx & 1&fsff 4H+EStL, Ol ZEI=z A

240| panel_kind 2} content_mode Of| @2} A|gtstct,

4.2 Negative lobe kernel

HE 8d 222 A LA 220 = LA AAE SA|0| 2ESHEL _build_kernel_matrix & sigmaPx 2t

wiener_gain, kernel_kind, kernel_size £ @l2{o 2 Ho} Al 20| Gaussian A¥ 27122 g5,
negative_lobe_log ¥ M ring &2 2 7I5tCH ORR|2tofl= S4 B0 1.0 - accum 2 G350 A4 of| L z| B20f 7t
NtE "ElZ YaFstct.

O] A2 ZAE TEd| 7 TS ZERIAES S2|l= YA CH20H AFBAS| oM Y S S A2

SHO{ o} H0i| O]2| ghoh Breke| 7HE R[S A &Sttt 2YAt= O] de|E 4 ff “LUoM MHSHH 20|=F otH T
AOM ALY ot = &2 AFEE &= ATt

oj2to| g o|0| 29 o5t

distance_m =1t 3t Ato| 72 It 445 required_d &5

delta_d ErE = B U= MHE I

sigma_px Mooy s F A9 2712} gain Off &

hardware_snr THE /MM &S QHH A4 noise amplification Aot

kernel_kind negative_lobe_log, text_safe & ZHIZHE 2208 22|

safe_mode gain/size A|5t €Y A /AT E/e-ink ES

OF.
4
A

—_

+ D}
-

Follz]

Mo
Joll

212 7{2| 94, Delta D, PSF sigma, Wiener gain, negative lobe kernel 2| &AM 2 2tz 8ic}, 2G4}
248 AAe| dFS T e o} St

rr ko

ollz
Mat

o
H
=

5 MM s, #e|Zeo]d, et =2 E

51 MM ¢

DistanceFusionCore = tenant_id 2} device id & 7|2 2|2 MM MES B&GICH 2 HE2 source E weight,
confidence, freshness, user_present 2 Y=Lt ToF £ 7t =2 7|2 weight £ 7HA|0{ IR,
native_bridge, camera_estimator, facemesh, debug_slider =2 2 AT 7}+S 2|7t SHOfRICtH QefEl MEL2
freshness 7t S0tA 88 20| A F3F0| S0{ =L

A= MIMZHS THY RIAZIO 2 2|Z51R| L1, source_mix 2 confidence 2 &HH| 2150} ST}, confidence
7t AL fresh 7} false @1 A0l distance_m_hint £ Ot 7|22tO 2 fallback 3t11, 2= 5t gain A28 2
Z|Bict,

5.2 Zg|=Eg|0|M

42| 22j|0|M MR quick, full, ebook, phone 2EE £836tC} 7|£ full 2E+& binocular, left, right =01 Ci3H
landolt, paragraph, text, low_contrast 22 Z A2 CI2 71 2|0l A ZH2I5HA| SHCt AF2 A= clear_score 2t
comfort_score € Y35t finalize EtAH|= near point 2F 22 balance, ocular dominance, fatigue sensitivity,
cylinder hint & 22 22T 2 HSISHCH

GNXIDC - Hof ZEE SA Fel&2



22| E2|0|d Bt AFEALS] ZA| 2 HIO[E{ 7} OfL{2t GNX IDC 0| AFZE Tl A
2tA o| 24 ZIHO| OofL|et ot By Mo /58 2Y2[2ts 8+E Ul 2F 20| Zatst= XA0[ L.

[
* quick: 2 O2 = 27| ASE.
o full: 2t0|MA HAS D} ALER} A E.
e ebook: e-ink/A& 7
e phone: Yt ADEE ZH|
=]

5tC}. MIA confidence &F AF22} clear/comfort score
{7t 7bsstCt.

6.1 ZRI= Hx

ContentPolicyEngine & content_mode 7t auto ¥ @ text_density, motion_score, low_contrast_ratio,
scroll_score € 7|22 text, video, ui, mixed & THHSIC} e-ink = text_safe A2 &2 gain 22 A|SHsHCY

video = gaussian_psf 2} motion clamp & 83511, photo = halo control 2 2I3l|l gain 8 Y&C}. text =

o

low_contrast 7} Y2 I negative_lobe_log & M AFE3IH, low_contrast 7| =2 &< text_safe & M2FSHC

O] Y2 A|F rHgo| ifoltt et o= Aot HYO| 7tssiete 210l S, 23 &, Ay ZT, etst

(= O —

Bl 0 M = artifact 7k & 4= QT W2tM safe_mode = &7} Ot 2t H424Q ES S22 2 HH OF otLt,

6.2 Presbyopic trim

PresbyopicTrimEvalin 2t _resolve_presbyopic_trim & &8t AZIo| 25 B 0|F H&= 210 EJ 22 O|M| 2H Gt
Ct. exposure_bias, contrast_global, highlight_rolloff, shadow_lift, local_contrast, edge_clarity,
texture_suppression, chroma_noise_guard, stroke_weight_bias, font_micro_remap & AF&310] AA| 47| ™
o|dg =elct

E 22 optical correction 2| CHA|Z0| OfL|C}. O|= AFA[C| 2%, A{CiH| B|&, MIAE W glare weight,
motion guard & 2243} 1% £t 22} 0|MYS ZHH= $H{2| FMO|CH 2UAE optics Ao trim AWS £
2| 7| =30 st

3| Elzh =3

e-ink gain clamp, text_safe ghosting/partial refresh 2
video/motion gaussian_psf, &2 gain 2l /A A

text negative_lobe_log E+= text_safe 22} stroke MHE M

low contrast fallback &' safe mode Lo|z 35 &4

fatigue high texture/chroma guard 27t o2 &2 oA

2052 REl2 YU EUS YS HHS OHE ALBAL FHOZ HITE H0|S0|CH RYAHE MBS HCH3H I} of
LI2H %S artifact 2|23t2} 97| WMol FE"S SE= Hsfof Bict.

7. 28 Xk AIZL 2LIEE, e, 2hE

Al

Xl
A2 ADMIN_API_KEY, TENANT_SALT, REDIS_URL, ALLOWED_ORIGINS £ BtEA| M5t} ofZ2|7|
12 0| 2f0| 2™ contract-grade boot & SCHSICt Redis 2 SQLite 22 Mt static_dir 27| 26, 271 0}
Z2Z, CORS origin, reverse proxy header, TLS QISME HASH 5| TZMAE A|RSHCT

MH|A 7|& Z0||= /healthz 2f /readyz € &HQI5t1, /api/v14.2/bootstrap 22 7|2 T2 Tt 3|At JE
Ct. 0]0f sensor push, realtime optics, telemetry ingest, registry ingest &A 2 smoke test & $34tC}.
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7.2 BLIE{ 2D} Wy

DLUEE T4 API latency, 4xx/5xx 2F&, Redis stream length, worker flush interval, SQLite WAL 37|,
telemetry batch insert 425, audit_log 27} 0{&8, export & 4=, CPU/GPU AF2E0|Ct, 2} reference
9| FPS 2} latency_ms &= telemetry 2 S0{22 2 2|¥ H& H|woj| E26IC}

BHA2 SQLite DB IHU 2 WAL, static contract/native export At2S, 271 THY X B SHA|S ZEHstCt 74!
F= ot T2 O|O|Ef7F EEHE MAR A2 o5t BT |2HS ATt export limit 2 7[& 5000, hard 25000
o2 4O YL 2 Y BHE2 Ha 501 MUt LRSIt

e 0§ health/ready 891, 27 271 HE, DB HY.

o DfR: API ST MEY Hok7| M2 7|2 HE, export 0|2 &1,
o ZUZ|A FH:AAFIA| BM B HAE D} rollback A3l B,
o 2k AlA} A: demo tenant 2 AA| 2% tenant £ £2.

Q02 29 10| SHAlL2 secret =2k HFZ|, APl smoke test, telemetry/audit 7| = &HQ1, DB/211 ¥idio|C}, Ht&a}
HAZ2 FIRIPEES L Aok S0 M=ot HZSHOF SHCt,

=

PN |
2

8. HotH 7l EE

MH0
[0

8.1%2SEHA|

2|2} APl = X-Admin-API-Key 3|ICIE S5lf ZSEICH 37 2F0M = B 7|82 SESHA| B2 TLS, IP
allowlist, WAF, reverse proxy 2=, VPN L= zero-trust access & 275t} tenant_id 2} device_id = LHE Al
H2t2 RAletL |f 210 2L 26tA &otR| b=t

AHoj| At

| 7|2 40| &

_|
D
>
Q
o]
3
_|
(@]
o
D
o]
2.
®
rr
—
D
o]
Q
-]
3
an
QL
—
N
rx
T
<
>
a)
wn
T
>
N
ul
(e))
HM
rlu
njo
=
0x
_o'ﬂ
2
=)
=
Im
40
Iy
0x
=]
i
nE
> Jjo

Al =
ULt salt & HZA0H| £2| 210 cloud secret manager & 0S #A#HA+R20t 2S STt 7| WA
S YA 28 F2S 02| YL

co

27HeIN e Y

T O2W A7 2|, R8I, fatigue sensitivity = Z1Q1Q| A|ZH St Al EMHES 2 E25]
Z|Aa4Z, 22A|sH 227|172 H|SH tenant 22|, W22, AFRRIC| AMA 2

¥ tenant 2 device_id £ AtE3IC}.
702t £= facemesh A€ YHS G4 HE A2 A=A O =2 T|stn AHe|/4A2|=/SA 0 HASCH AA G4
0| LURSHARLE HE Fo|of H7|Zt 2 2

19 rlore

Gilo]&{ b HE 23|

et o=g =2 A2, HIHS A, A 23

NE=F St tenant/device Bl A5, 7|2 245}
2|0 Eg =1t SHE Ba0(2t, BE AR

7to2t A < == A A d, He Al Ee 59|

Z+2| 2} export == &0, 21, limit, THY &S5t

r<

of2: HO #2|2 the APl key 7t OfL|2} M4, 7] &2, Cl0[E] 2|43}, 4 0jAY, Bhs AR FEEC 2
| .

[eXe)
FA= bt B HIOIE S 2 C|o|E{o]| F310] CHR0{Of BtCt,

9. 45, Fol S, SE

7|2 H32 APl smoke test, TH2| A4t HS, 728 optics 22} H| W, Z2H engine branch coverage, DB
insert/export, Ul FPS/latency Sd22 /dsttt 2717 432 e SFE =2 text, Ul, photo, video, scroll, low
contrast ZHE LI+0] halo, ringing, ghosting, eye strain & T 7}stCt
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HEIY S &2|0M e L7 HY optics B29| 2L 55 B2 profile mapping 2 & &0 8Tt £3
profile_trim_d, ambient_lux, binocular_balance, fatigue_sensitivity, profile 2£0| 0{™ profile DB £=
payload 220X &EL|=2| HIAEZ nFGIC} O 52 280|272 |20t 4S8 A interface hardening &=2
g Ze|st= HO| A Aottt

9.2 20 CHE

Redis &0f A| stream enqueue 2t batch worker 7t AI{gt 4~ QOB 2 telemetry &4 & HU 2t retry J2US
ZsiCt SQLite MY 23 = WAL H|CHSEH 2H45HH worker batch size, checkpoint, T3 01} 37t =0l
Ct. CORS 25 = ALLOWED_ORIGINS A&} reverse proxy origin header & 43St optics APl 2F =
He|, distance_m_hint ®%, profile_name, sensor fusion fresh &€iZ 2| &It

AEAEZE L= 8 A7 S0|{2MH safe_mode & 7|22 2 3511, gain clamp & Y2
motion/video/photo ZHO|| A= aggressive kernel 2 H|2H3I5ICH O|22 SA7t Q= ZR0
ot ME ol=7 |2 AT 1| E A|STHC}.

rr
>
o
N
n
(@)
=

o ZARAPI401 - 2|2} 7| EL B S &l
o Z=Akreadyz Af - Redis/DB {2 A5 U StA B4 SOl
Al B 22 - content policy, safe mode, wiener_gain clamp 291
Al 2+0] 252! - MIA| source_mix, confidence, sample freshness 29!
=4 e-ink 2t - text_safe 2F partial refresh 242 &0l

I O CHS2 Al4h2k, MM F2, 2= 2, qYA JEl, AFEAL ¢S oM 2L HEsH Hol=

-— O /1,

o
runtime B 32 22} AM7|7| frame validation 2 YFEA| 145} OF SiC},

o

=
[S)
=
® S
=

o

>

Qoka- AH

9T

o[N

Ofeff | 22| AEE 2HAVLHE £ G2 0| &Helgt &F=0|Cf. dA| DAL HS20M= W5 secret gret 712l
| 5

o SAMHA AZ L ADMIN_API_KEY, TENANT_SALT, REDIS_URL, ALLOWED_ORIGINS.
o TOQI/TLS/reverse proxy/security group Q! .

* healthz/readyz/bootstrap & TA.

e HAE tenant 2} device ID 4.

o MM HMZE 3ZF 0l push = fusion 21t &l

e realtime optics API2 0.25m, 0.35m, 0.5m A4t |1,

e telemetry/registry A& & summary/recent £3].

e export At 5} audit_log 7|2 &QI.

o  HRQ/ES/4AD S OIAZE FH].

o

B20lAl &

AA|ZE optics Al4F Gl A|= distance_m 0.35, diopter 2.0, pupil_diameter_m 0.004 & 21510{ delta_d,
blur_radius_mm, sigma_px, wiener_gain, kernel_size & &9Q15}= &AI0|C}t MA| API E|AEO| A= JSON A7|
Ofet @l HQIE S5t 2ugtE MHelEa B2 I}

HAE Lk 7|cH =tel

7t Az distance_m=0.25 required_d 4%, delta/gain £7} A&k

S AHE distance_m=0.35 7|2 ADIEZE 97| A&t

o Az distance_m=0.50 23 2k o5}

video mode motion_score =& safe mode & gain clamp

e-ink mode panel_kind=eink text_safe kernel A&
2012 B20| 22 ANV} UM 22 AME HHES DS HHFEE S= H0|Ck OJA| 2B HA2AES
25t 2ol A AMAtet 2ol the 25F0IM 271 At=7} ELt.
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