3 glivD jue=x wyixo Avatar Jelay (Rigging +
Animations + Lip-sync + Three.js)

3 ol il joizell glgisdID jug=i — oyixo Avatar wu gl il (Blender — Three.js) Jold rig +
animations + lip-sync + integration

1. (§ladl) g9 inall e

&S nb Novagates J| juai (w6 195y (uxiio )glaiy avatar duesd | (lgeww! Sarah):

1. Virtual Assistant (V-Assistant) — o axiuell go odSiw dujye Sl 8 + Geoddl duyell (S35 dclue
He widget cMasll g8lgo w6 oo + dashboard U & joull dg>lgdl & 8)lw .s)I5] TTS e luwadl glin.

2. Virtual Tour (V-Tour) — 360 dualyisl BN g> duaie® (Postgres + NestJS microservices monorepo +
React frontend). S bol)gildl J=15 yehais 8)lw guide JI ju pazxiwell duibyn bolyisl hotspots.

lg0 3y (uxiiall MS React Three Fiber (R3F) + Three.js. ol :oglhall Sarah JI (6 Jsiiii 3jal>
pipeline calo juw Lie «Jo&JL > GLB.

2. (dladl dbd) 8y6giall Jguo VI

Jl o oo udsye S\ila project:

calall px=dl Sgixall
Sarah
1.24 . :
Blender MB Blender source file (Maya-style hierarchy)
.blend

export gITF ;924 rig — 12 meshes, 7 materials
(Skin/Hair/outfit/eye/glass/Teeth/Gums), 18 textures 33,111 .dxo 0 vertex.
41,646 triangle

Sarah 26.54
Blender .glb MB

JI 11> ago source ;o aLol Maya. JI scene roots Iaic per-node scale: 0.01 (cm—m conversion) dgée
JI o hierarchy JI jasy e meshes ( Teeth , low, Hairstyle Combine , glassesl, pSpherel ). dglxo le
rigging ;9 bake U zu=.o world matrices ziiia avatar lgrs meshes 4 scale 100x Luwais 05 Liaid) 850
(oail puilis go 015 Jus (piye.



3. duglball Gl>y2all (Deliverables)

3.1JI Rigged GLB (wipl &iiall)

e Skeleton:

o 53 bone Mixamo standard sl (Hips/Spine/Spine1/Spine2/Neck/Head + arms + legs go

fingers).

o 13 face bone duouozxe: Jaw, LeftEye, RightEye, LeftEyelidUpper , LeftEyelidLower ,
RightEyelidUpper , RightEyelidLower , LeftBrowInner , LeftBrowOuter , RightBrowInner ,
RightBrowOuter , Tongue , TongueTip .

e Skinning weights:
o JI JsJ @85 meshes (oLl + olulll + 8,Ladl + qulall + ysidl + Gigll).

o g duplicates ) LeftEye.001 gi bones g>10 9.

3.2 JI Blendshapes (Shape Keys) — 4 deformation dusls clowl ko i

e 15 Oculus visemes: viseme sil , viseme PP, viseme FF, viseme TH, viseme DD, viseme kk ,
viseme CH, viseme SS, viseme_nn, viseme RR, viseme aa, viseme E, viseme I, viseme O,
viseme U .

o 52 Apple ARKit blendshapes: diauJl clawll 52J1 JS ( eyeBlinkLeft / Right ,
eyelLookUp/Down/In/Out X2, jawOpen / Forward / Left / Right ,
mouthClose / Funnel / Pucker / Smile x2/ Frown X2/.... browInnerUp , browDownLeft / Right ,
browOuterUp X2, cheekPuff / Squint x2. &|).

JS :z)> by blendshape suic (550 o)V per-vertex delta JI e dus> meshes JU dolxll region )JLU ol
lgro (L Jie name metadata). plaxiwl 03 Joxaia script jwdy magnitude JI deltas.

3.3 JI Animations (4 &slo] 3 + dnwlwl)

JS animation 30fps. J 31>lg JSg «(duy j87 i) d8usd 3o key 13 JI JS face bones:



idle

listening

talking

thinking

greeting (dsls| V-Tour)
pointing (dslas| V-Tour)

walking_in_place (dols] V-

Tour)

W] plaziwl

60 sec (1800
sec bl gl + blinks aglali + breathing

frames)
90 sec (2700 iSy> Jsl — alSiy paziwall Lo, head tilts.
frames) interested gaze

240 sec (7200

wsub sMS + gesturing + facial expression dc gl
frames) SO o g g p 9o

60 sec (1800
( Sai — eyes up/aside. subtle hand-to-chin

frames)

5 sec o dwo)lei du=i wave sl (o

3 sec o=V b 8,Li] (U hotspot navigation)
4 sec loop J&il ¢ g3y dude (Hw Jaiil panoramas)

3.4 plAj Lip-sync JoI8 (Code + Demo)

e TypeScript/JavaScript class Juaiwi TTS phoneme alignment (timestamps + phoneme labels L__si o

y=o TTS) J lglg=ig viseme weights JI e avatar JI 6 runtime.

e Phoneme — viseme mapping «s;bs (i gS «uilylo] (192w «(Srow) Dlxgd 8 + ol dyy=ll J

(PN} ITUNTRCTINUN VYN

e Demo HTML page ] cud lip-sync go §Uniw audio Jss (cllys4i sample audio + phoneme JSON 0

TTS lielw).

3.5 Three.js Integration (a2l cj=Jl)

A. React Three Fiber components 8al>g d41giSe:

sarah-engine/

— src/

| }— SarahAvatar.tsx
| f— AnimationController.ts
| I— LipSyncDriver.ts
| }— HeadTracker.ts
|

b— presets/
L— index.ts

}— package.json
L— README.md

# i)l oSl

# state machine 7 J 0 animations + blending
# consumer ' phoneme stream

# bone-driven head/eye look-at I cursor

# lighting + material variants

B. &\ integration examples U 4Ll run [d=e:

1. V-Assistant widget integration — . zoio React app yoyc de fixed 320x480 (chat sidebar

widget).

2. V-Assistant dashboard preview — full-screen preview go state switcher g3u.

3. V-Tour guide integration — Sarah J=>l> daslg panorama 360° (e JUo j64i panorama). Sy animate
Josing dbhai) dhdi o pointing e pgx pazxiuwell o) hotspot.



C. dauisy Oldbis:

e Mobile-friendly: (Je Jsidy iPhone 12 &pig + Android mid-range 30 5+ FPS.
o LOD: JsVI (e iz (high U desktop. low-poly 1 mobile).

e WebGL 2 + WebGPU fallback.

e ASkin filmic tone mapping + HDR environment support.

e Memory budget: total GPU footprint < 80 MB (textures + geometry + skeleton).

3.6 Documentation + Handover

¢ README 2z jiu =iVl + (uy=Jl: setup. APIs. OligSedl S lighting presets.
¢ Video walkthrough (10-15 min) U Blender file + JI code structure.

o Test scripts U verification (puwidl Jus lglsii cleaiy ol — &)s64in).

4. doylall Jguadl yulee (Acceptance Criteria) — 8i>lg JS yoxaia!

Jdlil uyl oo oliedsil I JSON-level structural checks JI joxaia .awlS jie delivery ng_\i 54
iLsdio:

YY) 4l yozily zlxil by
bone count, viseme/ARKit . ) o
/ 83g>g0 clowwVI JS.: durations within 1% ¢

verify freelancer.py names, animation durations,
target

embedded textures

JS mesh 2~ 391> (om (11 Liuaom cloak

inspect_meshes.py world bbox mesh
s 5 Vgm teeth)

per-vertex delta magnitude JsJ JS blendshape max_delta > 5mm JI e

check_morph_deltas.py .
blendshape mesh dx=uall (jinas zero-delta morphs)

JS animation lgws channels J Jaw + 4

heck JI animati i k
= G animations J key Js eyelid + 4 brow + 2 eye + 2 tongue (>38

inspect_anim_channels.py

face bones .
face-bone channels minimum)
. - renders 5 gl visemes dalixo Jol8 ol Sibgll (Lire skin tissue 89> (o)
render_verl V2. . . . . .
- y-ve-py + animations visemes Joxi lip parting zslg

Jl Jaxia :olb] $pau b GLB s gltf.report g model-viewer joxaia g:

e Jlavatar Llgyl JS oo dusuub iy yglboy
e Jl animations Joxiy deformation dsuslg 4 noy

e wao black artifacts Vg inverted normals Vg missing UVs

by Three.js demo: o Jsibiy o)V delwis Al 35Sl npm install && npm run dev J| boy=yg «Jyasi g
avatar 4 &,xie lip-sync e ydss sample audio.


https://gltf.report/
https://modelviewer.dev/

5. (Lol dulw wylxi o) 8)glozall <oVl

A J— s 3] .ellid Guilis go 0yyST clbsl oia delivery [)gé auss) aiun:

1.100x scale silent no-op bug: JI meshes c&uxi (Ml Teeth / glassesl / Hairstyle_Combine laiic per-
node scale 0.01. Apply Transforms _y $s3lsll N0-0p paziwl :zuzall J2I . Cieuay lgude
o.data.transform(o.matrix_world) oJ o.parent = None g o.matrix_basis.identity() JSJ mesh Jus
rigging.

2. Empty blendshape metadata: clouwl 3u)g7 £ gino shape keys 91y deltas JS .dsisé> ARKit/viseme o)V
=y vertices Uss.

3. Eyes asymmetry: Jl left + right eye spheres Jg> lolai ¢yulilaio lgigSy o3V X = @ . il offset > Tmm

4. Stray primitives: ¢J)j ¢ giowo Cube/lcosphere/L__si primitive zero-material J| (o scene. zlixo ¢J bone
custom shape: ¢ dacl collection dbadio _helpers Log export .

5. Bone count drift: 53 ksl Mixamo + 13 custom = 66. JI gITF exporter cauny Sew neutral_bone
(67 S Joudo) (pilali.

6. Mismatched animations: JS animation giUnaii 03V duration JU target (within +100ms). 30fps strict.

7. Heavy textures: 4 ¢ 4iooK textures Je mobile-targeted assets. 2 03K max U Skin. 1K s Ul.

8. Skipping Three.js verification: 6 Jli" Jgiig ol £ gian Blender”. JI (b JBui ] Cuii o)V stack
le .

6. JI Stack sl

Source 3D: Blender 4.5+ (JI ¢clJys4in source file).

e Format: gITF 2.0 binary (.glb) — embedded textures.

e Runtime: Three s (latest) + @react-three/fiber + @react-three/drei.

e Lip-sync input: JSON 0 Azure TTS / Google Cloud TTS / ElevenLabs (945 samples).

e Hosting: Self-hosted (yiuso CDN U (s>)l5 assets duwlwu=ll).

e Tested browsers: Chrome 120+, Safari 17+, Firefox 121+, iOS Safari 17+. Android Chrome.

7. o2l bgb + duiljuel!

o cloye b ylsl 2l

e Milestone-based payment J>l)» 4 Jc (rigging — blendshapes — animations — integration). JS
milestone a=ii il Slog=all b a2y Jguddl piw.

o HLizMlg wilgdl pudwidl Ju8 JolS o5 V.



Jito 0 :8).p'i dbs\e avatar U showreel — o5 production asset JUT‘OLOI oy b J2dus
I+ 8>l .yl e axiwell engineering rigor JI ie (baclall Lo aesthetics .
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— &% Novagates



