
Open AI Video Restoration Project Proposal

VideoRepair
प्राचीन चल�चत्रों के दू�षित Frames, Small Faces,
तथा अल्प-का�लक Degraded Spans की AI-
सहा�यित सुधार-प�रयिोजना

मुख्य लेख सरल शुद्ध �हिन्दी में हिै; Software Development, AI Models, VRAM,
Python, ComfyUI, PyTorch, Dataset, Frame, Mask, तथा Folder
Structure जैसे तकनीकी शब्द English में रखे गये हिैं।

मूल �सद्धान्त
Current degraded frame को संरचना-
आधार मानकर, adjacent good frames से
guidance लेना।

मुख्यि लक्ष्यि
Small faces में identity drift रोकना, और
केवल दू�षित frames/regions को सुधारना।

प्रथम फल
Analyzer, bad-span detector, mask
generator, repair queue.

दी�र्घ लक्ष्यि
Trainable temporal restoration
models + ComfyUI bridge.
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VideoRepair : मुक्त AI Video
Restoration प�रयिोजना प्रस्तावि

प्राचीन films और low-quality videos में ऐसे दोषि �मलते हिैं �जन्हिें सामान्य AI upscalers सदा ठीक नहिीं
कर पाते। आधु�नक video restoration tools �कसी पूरे video को बहुत सुध�रत �दखा सकते हिैं। वे noise
घटा सकते हिैं, sharpness बढ़ा सकते हिैं, blur कम कर सकते हिैं, contrast सुधार सकते हिैं, और कभी-कभी
खोये हुए detail जैसे �दखने वाले नये detail भी बना सकते हिैं।

परन्तु इन tools की एक अत्यन्त गंभीर सीमा हिै - low-quality video में small faces। जब face बहुत
छोटा हिो या बहुत दू�षित हिो, model के पास वास्त�वक सूचना अत्यल्प हिोती हिै। तब वहि अ�धक स्पष्ट �दखने वाला
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face बना सकता हिै, पर वहि सहिी actor/person का face नहिीं रहि जाता। Identity बदल जाती हिै। गंभीर
restoration में यहि अस्वीकायर्या हिै।

मुख्यि साविधानी: य�द AI-restoration से frame अ�धक sharp �दखता हिै पर व्य�क्त का रूप बदल
जाता हिै, तो वहि restoration नहिीं, replacement हिै।

1. Core Idea / मूल �विचार

VideoRepair का लक्ष्य प्रत्येक frame को अन्धाधुन्ध enhance करना नहिीं हिै। उ�चत पद्ध�त यहि हिै:

measure degradation frame by frame
→ detect frames or short spans worse than nearby frames
→ repair only those frames or regions
→ use degraded current frame as main anchor
→ use adjacent good frames as guidance
→ preserve identity, expression, pose, motion, and timing

सरल वाक्य में:

नयिा frame मत गढ़ो। दू�षित frame को उसी frame और उसके अचे्छ पड़ोसी frames की
सहायिता से सुधारो।

Degraded frame हिी संरचना का प्रमाण हिै। उसी में सहिी pose, mouth shape, hand position,
eye direction, lighting, camera angle, और exact timing हिै। Adjacent frames केवल
guidance दें; वे current frame को बदलने का अ�धकार न लें।

2. Whole-Video Restoration क्यिों पयिार्घप्त नहीं

एक हिी video के frames में अलग-अलग प्रकार के दोषि हिोते हिैं:

कुछ frames केवल soft हिोते हिैं।

कुछ frames में scratches हिोते हिैं।

कुछ frames में flicker हिोता हिै।

कुछ frames में compression damage
हिोता हिै।

कुछ frames में small faces blurred
हिोते हिैं।

�कसी अचे्छ scene के भीतर केवल 1-2
frames अत्यन्त दू�षित हिो सकते हिैं।

कभी केवल local dirt या stain हिोता हिै।

कभी SLP जैसे model face identity
बदल देते हिैं।
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Uniform model average frame को सुध�रत कर सकता हिै, पर क�ठन small-face cases में
identity को �बगाड़ सकता हिै। VideoRepair को selective हिोना चा�हिए।

Frame / Region �स्थि�त VideoRepair Action

Good frame Leave unchanged

Mild degradation Mild correction

Local scratch / dirt Local patch repair

Bad small face Identity-preserving face repair

Severely damaged frame Neighbour-guided frame repair

3. मुख्यि Restoration Formula

�कसी bad frame F_t  के �लये input इस प्रकार हिो:

F_t_bad      = current degraded frame
F_t-1_good   = previous good frame
F_t+1_good   = next good frame
M_t          = degradation mask
R_face       = face/reference identity data, if needed

Output:

F_t_restored

Model को यहि सीखना चा�हिए:

good areas को preserve करना,

damaged areas को सुधारना,

missing detail के �लये adjacent frames का उपयोग करना,

faces के �लये identity references का उपयोग करना,

pose, expression, motion और actor identity को न बदलना।

4. Degradation Measurement

VideoRepair का पहिला अंग generation नहिीं, diagnosis हिै। प्रत्येक frame के �लये ये scores मापे
जा सकते हिैं:
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blur noise grain instability brightness flicker contrast loss

compression artifacts scratches / dirt temporal inconsistency

optical-flow prediction error

Faces के �लये अ�त�रक्त measurements आवश्यक हिैं:

face size face blur face detector confidence landmark confidence

identity embedding stability identity drift vs neighbouring frames

मुख्य बात local comparison हिै। �कसी frame को पूरी film के average से नहिीं, उसी shot के
�नकटवतर्ती frames से तुलना करनी चा�हिए।

Dark indoor shot को केवल इस�लए दू�षित न मानें �क outdoor shot अ�धक bright हिै। Fast-
motion frame को केवल इस�लए damaged न मानें �क वहि previous frame से �भन्न हिै।

अतः system को प्रयोग करना चा�हिए:

shot-local statistics
rolling median
local degradation score
motion-aware comparison
optical-flow-guided prediction

5. Degradation Masks

System को ऐसा mask बनाना चा�हिए जो बताए �क कहिाँ repair की अनुम�त हिै।

Mask Value अथर्घ

0.0 इस region को न बदलें

0.2 mild correction allowed

0.5 moderate correction allowed

0.8 strong correction allowed

1.0 severely damaged region; inpaint/regenerate allowed

यहि mask model को अनावश्यक रूप से पूरे frame को redraw करने से रोकता हिै।



6. Proposed Software Modules

Frame Analyzer - blur, noise, flicker, flow-error आ�द मापना।

Face Analyzer - face detection, tracking, identity drift मापना।

Bad-Span Detector - abnormal frames / contiguous spans �नकालना।

Degradation Mask Generator - repair अनुम�त map बनाना।

Dataset Builder - training pairs बनाना।

Global Temporal Frame Restorer - current frame + neighbours से
restoration।

Face Identity Restorer - identity-preserving face repair।

Local Scratch/Damage Restorer - local dirt/scratch सुधार।

Repair Selector / Mixture of Experts - �कस frame पर कौन सा model लागू हिो।

ComfyUI Bridge - visual workflow, manual testing, custom nodes.

7. Suggested Folder Structure

General project layout इस प्रकार रखा जा सकता हिै:

VideoRepair/
│
├── README.md
├── requirements.txt
├── environment.yml
├── configs/
│   ├── analyzer/
│   ├── training/
│   ├── inference/
│   └── comfyui/
│
├── scripts/
│   ├── extract_frames.py
│   ├── score_frames.py
│   ├── detect_faces.py
│   ├── track_faces.py
│   ├── make_bad_spans.py
│   ├── make_masks.py
│   ├── build_dataset.py
│   ├── train_global_restorer.py
│   ├── train_face_restorer.py
│   └── repair_video.py
│
├── data/
│   ├── raw_videos/
│   ├── extracted_frames/
│   ├── pseudo_clean/
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│   ├── degraded_pairs/
│   ├── masks/
│   ├── face_tracks/
│   ├── actor_reference_banks/
│   ├── train/
│   ├── val/
│   └── test/
│
├── models/
│   ├── global_temporal_restorer/
│   ├── face_identity_restorer/
│   ├── local_damage_restorer/
│   └── selector_moe/
│
├── runs/
│   ├── experiments/
│   ├── checkpoints/
│   ├── logs/
│   └── tensorboard/
│
├── outputs/
│   ├── repaired_frames/
│   ├── repaired_spans/
│   ├── comparison_videos/
│   └── final_videos/
│
├── comfyui_nodes/
│   ├── VideoRepair_FrameRestore/
│   ├── VideoRepair_FacePatch/
│   ├── VideoRepair_MaskBlend/
│   └── VideoRepair_QueueLoader/
│
└── docs/
    ├── project_report.md
    ├── dataset_format.md
    ├── training_notes.md
    ├── hardware_notes.md
    └── examples.md

Windows पर large datasets के �लये practical layout:

G:\VideoRepair\
G:\VideoRepair\data\
G:\VideoRepair\models\
G:\VideoRepair\runs\
G:\VideoRepair\outputs\

Linux पर:

/home/user/VideoRepair/

Large frame datasets को system drive पर न रखें। Long video से PNG frames
�नकालने पर सैकड़ों GB स्थान लग सकता हिै।



8. Suggested Python Environment

Training environment में ये components हिो सकते हिैं:

Python 3.10/3.11 PyTorch with CUDA OpenCV FFmpeg NumPy Pandas

scikit-image tqdm LPIPS BasicSR InsightFace facexlib TensorBoard

conda create -n videorepair python=3.10
conda activate videorepair

PyTorch CUDA version को installed NVIDIA driver और GPU के अनुसार रखना चा�हिए।

9. Hardware and VRAM Requirements

VideoRepair में कई hardware tiers हिो सकते हिैं।

Tier कायिर्घ GPU / VRAM RAM Storage

Tier
1

Analysis only: frame scoring, face
detection, masks

GPU optional; 4-8 GB useful 16-32 GB 100 GB+

Tier
2

ComfyUI manual repair / small face
patches

8-12 GB minimum; 16 GB
recommended

32 GB 200-500 GB

Tier
3

Serious face identity repair 16 GB minimum; 24 GB
recommended

64 GB 500 GB - 2
TB

Tier
4

Global temporal video restoration
training

24 GB minimum; 48 GB+
recommended

64-128
GB

2-6 TB
NVMe

Tier
5

Advanced research training 48-96 GB recommended 128-256
GB

4-12 TB
NVMe

Large VRAM हिर model को स्वतः तेज नहिीं करता, पर बडे़ patches, longer temporal windows,
transformer-style models और कम offload वाले experiments सम्भव करता हिै।

10. Storage Requirements

Video restoration datasets शीघ्र बडे़ हिो जाते हिैं। Approximate storage:

कायिर्घ अनुमा�नत Storage

Short tests 100-300 GB



कायिर्घ अनुमा�नत Storage

One film with extracted PNG frames 200 GB - 1 TB

Multiple films / training dataset 2-8 TB

Large research dataset 8 TB+

Active training data के �लये NVMe SSD उ�चत हिै। HDD को archive के �लये रखें। Original files
को overwrite न करें।

11. Frame Analyzer

Frame Analyzer frames �नकालकर ऐसी table बनाये:

frame_no
timecode
scene_id
blur_score
noise_score
flicker_score
flow_error_score
face_count
worst_face_quality
badness_score
recommended_repair_type

Possible repair types:

NO_REPAIR
MILD_GLOBAL_REPAIR
FACE_PATCH_REPAIR
LOCAL_DAMAGE_REPAIR
WHOLE_FRAME_TEMPORAL_REPAIR
MANUAL_REVIEW

यहि module अकेला भी अत्यन्त उपयोगी हिोगा, �बना �कसी large model training के।

12. Face Analyzer

यहि module faces detect और track करेगा। प्रत्येक face track के �लये:

face size
blur
landmark confidence
identity embedding
identity drift
track stability



य�द �कसी frame में identity embedding पड़ोसी frames से अचानक बहुत �भन्न हिो, तो वहि
degradation या AI hallucination का संकेत हिो सकता हिै।

13. Dataset Builder

Model training के �लये paired data आवश्यक हिै। एक training sample:

degraded current frame
previous good frame
next good frame
degradation mask
target clean frame

Faces के �लये:

bad face crop
previous/next face crops
best reference face crop
target better face crop
actor identity label

Synthetic degradation में ये दोषि बनाए जा सकते हिैं:

blur motion blur film grain scratches dust flicker contrast loss

compression color instability face blur local damage

14. Global Temporal Frame Restorer

यहि model एक damaged frame को उसी frame और neighbouring frames से restore करेगा।

Input:
    current bad frame
    previous frames
    next frames
    degradation mask
    possibly optical-flow alignment

Output:
    restored current frame

Model को पूरे image को स्वतन्त्र रूप से generate नहिीं करना चा�हिए। उसे residual repair system
की तरहि कायर्या करना चा�हिए:

restored frame = bad frame + learned correction

Possible training losses:



L1 or Charbonnier loss
perceptual loss
edge loss
temporal consistency loss
optical-flow consistency loss
mask-weighted restoration loss
preservation loss in good areas

15. Face Identity Restorer

Faces के �लये अलग identity-aware model चा�हिए। Generic face restorer स्वच्छ पर गलत face
दे सकता हिै। VideoRepair में ये inputs हिों:

current bad face
adjacent good faces
reference face bank of same actor/person
identity embedding loss
temporal consistency

लक्ष्य beautification नहिीं, faithfulness हिै। जो face सुन्दर �दखे पर दूसरे व्य�क्त जैसा हिो, वहि असफल
restoration हिै।

Face crop sizes:

256×256 for tiny faces
512×512 for medium faces
768×768 or 1024×1024 for larger face patches

16. Local Damage Restorer

सभी दोषि full-frame repair नहिीं मांगते। Small scratches, dirt spots, stains, local defects को
local रूप से सुधारा जा सकता हिै।

local masks
neighbouring frames
motion alignment
inpainting
patch blending

17. Repair Selector / Mixture of Experts

System को �नणर्याय करना चा�हिए �क कौन सा repair लगे:

if frame is good → do nothing
if mild degradation → mild global repair
if only a face is bad → face repair



if scratch/dirt is local → local repair
if whole frame is bad → temporal whole-frame repair
if uncertain → manual review

प्रथम version rule-based हिो सकता हिै। आगे चलकर यहि ML-based हिो सकता हिै।

18. Training Strategy

Phase 1: Build the Analyzer

बडे़ AI model की आवश्यकता नहिीं। Scripts:

frame extraction
quality scoring
face detection
face tracking
bad-span detection
mask generation
repair queue generation

Outputs:

frames.csv
face_tracks.json
bad_spans.json
repair_queue.json

Phase 2: Build the Dataset

Training pairs इन स्रोतों से बनें:

clean videos
restored films
good frames from old films
synthetically degraded versions
face crops
actor reference banks

Phase 3: Train a Small Temporal Restorer

5-frame input
current-frame output
256 or 384 pixel patches
mixed precision training

Phase 4: Train Face Identity Repair

face crops
identity embeddings



neighbouring face crops
reference faces
temporal consistency

Phase 5: Build Workflow Interface

ComfyUI या समान node-based interface का उपयोग manual testing, mask-based repair,
face patch experiments, visual inspection और custom restoration nodes के �लये �कया
जा सकता हिै। Serious training PyTorch आ�द में हिो।

19. Possible ComfyUI Custom Nodes

VideoRepair Frame Analyzer
VideoRepair Bad Span Loader
VideoRepair Mask Generator
VideoRepair Frame Restore
VideoRepair Face Patch
VideoRepair Mask Blend
VideoRepair Repair Queue Loader
VideoRepair Reassemble Frames

Example ComfyUI inference idea:

Load bad frame
Load previous good frame
Load next good frame
Load degradation mask
Load optional face reference
Run VideoRepair model
Blend repaired output with original
Save repaired frame

20. Example FFmpeg Commands

Extract frames:

ffmpeg -i input.mp4 frames/%06d.png

Extract audio:

ffmpeg -i input.mp4 -vn -c:a copy input_audio.m4a

Reassemble frames:



ffmpeg -framerate 30000/1001 -i repaired/%06d.png -i input_audio.m4a \
-c:v h264_nvenc -rc cbr -b:v 20000k -maxrate 20000k -bufsize 40000k \
-c:a aac -b:a 192k output.mp4

Actual commands को source frame rate, resolution, codec और audio format के अनुसार
बदलना हिोगा।

21. Evaluation Metrics

केवल PSNR या SSIM पयार्याप्त नहिीं। उपयोगी metrics:

LPIPS perceptual distance temporal flicker score optical-flow consistency

edge stability noise stability ArcFace identity distance landmark stability

manual visual inspection

अ�न्तम प्रश्न यिह नहीं है �क frame अ�धक sharp है यिा नहीं। प्रश्न यिह है �क क्यिा विही व्य�क्त है,
expression सुर�क्षित है, movement स्विाभा�विक है, और repair आसपास के frames से
�ुलता-�मलता है।

22. Practical First Goal

पहिला उपयोगी version �कसी बडे़ model को train �कये �बना भी बन सकता हिै:

scan a video
find degraded frames
find bad small faces
generate masks
create a repair queue
allow manual or semi-automatic repair

यहि अकेला भी old-film restoration में बहुत समय बचा सकता हिै।

23. Long-Term Goal

दीघर्याका�लक लक्ष्य trainable restoration system हिै:

current-frame anchored
neighbour-guided
mask-controlled



identity-aware
temporally consistent

यहि system existing video restoration tools का पूरक हिोगा। Workflow:

global restoration/upscale with existing tool
→ detect remaining bad frames/faces
→ selective VideoRepair pass
→ final encoding

24. Why This Project Matters

Old films सांस्कृ�तक स्मृ�त हिैं। Bad AI restoration film को अ�धक sharp बनाकर भी faces,
expressions और historical texture को मौन रूप से बदल सकता हिै। वहि restoration नहिीं,
replacement हिै।

VideoRepair का �सद्धान्त:

restore what is damaged
preserve what is real
do not beautify unnecessarily
do not change identity
do not redraw the whole frame unless unavoidable

25. Final Summary

VideoRepair गंभीर AI video restoration हिेतु proposed open project हिै। इसका केन्द्रीय �वचार
हिै:

Do not blindly regenerate every frame.
Measure degradation.
Repair only abnormal frames or regions.
Use the damaged current frame as anchor.
Use adjacent good frames as guidance.
Use identity references for faces.
Preserve motion, expression, timing, and identity.

यहि प�रयोजना weeks या months ले सकती हिै, पर यहि present AI video restoration की एक बड़ी
दुबर्यालता को लक्ष्य करती हिै - small-face identity drift और old videos में short-span frame
damage.

जो लोग old-film restoration, AI video repair, ComfyUI workflows, PyTorch
restoration models, या identity-preserving restoration में रु�च रखते हिैं, वे इस �वचार को
आगे बढ़ा सकते हिैं।



English Reference Version

VideoRepair: A Proposed Open AI Project for
Repairing Bad Frames, Small Faces, and Short
Degraded Spans in Old Videos

Old films and low-quality videos often contain problems that ordinary AI video
upscalers do not solve reliably.

Modern video restoration tools can improve a whole video dramatically. They can
reduce noise, improve sharpness, repair blur, enhance contrast, and sometimes
generate impressive missing detail. But they often fail in one very important case: 
small faces in low-quality video.

When a face is too small or badly damaged, the model has too little real
information. It may generate a sharper face, but not the correct face. The actor’s
identity may change. This is unacceptable for serious restoration.

1. Core Idea

VideoRepair should not blindly enhance every frame. The better method is:

measure degradation frame by frame
detect frames or short spans that are worse than nearby frames
repair only those frames or regions
use the degraded current frame as the main anchor
use adjacent good frames as guidance
preserve identity, expression, pose, motion, and timing

In simple words: Do not invent a new frame. Repair the damaged frame using
itself and its better neighbouring frames.

The degraded frame must remain the structural authority. It contains the correct
pose, mouth shape, hand position, eye direction, lighting, camera angle, and exact
timing. Adjacent frames should guide restoration, not replace the damaged frame.



2. Why Whole-Video Restoration Is Not Enough

Different frames suffer from different problems:

some are only soft

some have scratches

some have flicker

some have compression damage

some have blurred faces

some have one or two very bad frames inside an otherwise good scene

A uniform model may improve the average frame but damage identity in difficult
cases.

Frame / Region Condition VideoRepair Action

good frame leave unchanged

mildly degraded frame mild correction

local scratch/dirt local patch repair

bad small face identity-preserving face repair

severely damaged frame neighbour-guided frame repair

3. Main Restoration Formula

F_t_bad      = current degraded frame
F_t-1_good   = previous good frame
F_t+1_good   = next good frame
M_t          = degradation mask
R_face       = face/reference identity data, if needed

Output:
F_t_restored

The model should preserve good areas, repair damaged areas, use adjacent
frames for missing detail, use face references to preserve identity, and avoid
changing pose, expression, motion, or actor identity.

4. Degradation Measurement

The first part of VideoRepair is not generation. It is diagnosis. Each frame should
be scored for blur, noise, grain instability, brightness flicker, contrast loss,

• 

• 

• 

• 

• 

• 



compression artifacts, scratches or dirt, temporal inconsistency, and optical-flow
prediction error.

For faces, additional measurements are needed: face size, face blur, face detector
confidence, landmark confidence, identity embedding stability, and identity drift
compared with neighbouring frames.

The key is local comparison. A frame should not be judged against the whole film
average. It should be judged against nearby frames inside the same shot.
Therefore the system should use shot-local statistics, rolling median, local
degradation score, motion-aware comparison, and optical-flow-guided prediction.

5. Degradation Masks

Mask Value Meaning

0.0 do not change this region

0.2 mild correction allowed

0.5 moderate correction allowed

0.8 strong correction allowed

1.0 severely damaged region, inpaint/regenerate allowed

6. Proposed Software Modules

Frame Analyzer

Face Analyzer

Bad-Span Detector

Degradation Mask Generator

Dataset Builder

Global Temporal Frame Restorer

Face Identity Restorer

Local Scratch/Damage Restorer

Repair Selector / Mixture of Experts

ComfyUI or similar workflow bridge

1. 

2. 

3. 

4. 
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6. 

7. 

8. 

9. 

10. 



7. Suggested Folder Structure

VideoRepair/
├── README.md
├── requirements.txt
├── environment.yml
├── configs/
├── scripts/
├── data/
├── models/
├── runs/
├── outputs/
├── comfyui_nodes/
└── docs/

Large frame datasets should not be placed on the system drive. Long videos
converted to PNG frames can consume hundreds of gigabytes.

8. Suggested Python Environment

conda create -n videorepair python=3.10
conda activate videorepair

Possible components: Python 3.10 or 3.11, PyTorch with CUDA, OpenCV, FFmpeg,
NumPy, Pandas, scikit-image, tqdm, LPIPS, BasicSR or a similar restoration
framework, InsightFace, facexlib, TensorBoard or Weights & Biases.

9. Hardware and VRAM Requirements

Tier Use VRAM RAM Storage

Tier
1

Analysis only 4-8 GB useful 16-32 GB 100 GB+

Tier
2

ComfyUI manual repair / small
face patches

8-12 GB minimum; 16 GB
recommended

32 GB 200-500 GB

Tier
3

Serious face identity repair 16 GB minimum; 24 GB
recommended

64 GB 500 GB - 2
TB

Tier
4

Global temporal video restoration
training

24 GB minimum; 48 GB+
recommended

64-128 GB 2-6 TB
NVMe

Tier
5

Advanced research training 48-96 GB recommended 128-256
GB

4-12 TB
NVMe



10. Storage Requirements

Task Estimated Storage

Short tests 100-300 GB

One film with extracted PNG frames 200 GB - 1 TB

Multiple films / training dataset 2-8 TB

Large research dataset 8 TB or more

11. Modules and Training

The Frame Analyzer should output frames.csv, face_tracks.json, bad_spans.json,
and repair_queue.json. The Face Analyzer should measure face size, blur, landmark
confidence, identity embedding, identity drift, and track stability.

The Dataset Builder should create training pairs: degraded current frame, previous
good frame, next good frame, degradation mask, and target clean frame. For
faces, it should store bad face crop, previous/next face crops, best reference face
crop, target better face crop, and actor identity label.

The Global Temporal Frame Restorer should restore one damaged frame using the
damaged frame and neighbouring frames. It should work as a residual repair
system: restored frame = bad frame + learned correction.

The Face Identity Restorer should use current bad face, adjacent good faces,
reference face bank of the same actor/person, identity embedding loss, and
temporal consistency. The goal is faithfulness, not beautification.

The Local Damage Restorer should repair scratches, dirt spots, stains, and local
defects using local masks, neighbouring frames, motion alignment, inpainting,
and patch blending.

12. Training Strategy

Phase 1: Build the Analyzer.

Phase 2: Build the Dataset.

Phase 3: Train a small temporal restorer with 5-frame input and current-
frame output.

Phase 4: Train face identity repair using face crops, identity embeddings,
neighbouring face crops, reference faces, and temporal consistency.

1. 

2. 

3. 

4. 



Phase 5: Build workflow interface, possibly with ComfyUI custom nodes.

13. Possible ComfyUI Custom Nodes

VideoRepair Frame Analyzer
VideoRepair Bad Span Loader
VideoRepair Mask Generator
VideoRepair Frame Restore
VideoRepair Face Patch
VideoRepair Mask Blend
VideoRepair Repair Queue Loader
VideoRepair Reassemble Frames

14. Example FFmpeg Commands

ffmpeg -i input.mp4 frames/%06d.png
ffmpeg -i input.mp4 -vn -c:a copy input_audio.m4a
ffmpeg -framerate 30000/1001 -i repaired/%06d.png -i input_audio.m4a \
-c:v h264_nvenc -rc cbr -b:v 20000k -maxrate 20000k -bufsize 40000k \
-c:a aac -b:a 192k output.mp4

15. Evaluation Metrics

Do not rely only on PSNR or SSIM. Useful metrics include LPIPS, perceptual
distance, temporal flicker score, optical-flow consistency, edge stability, noise
stability, ArcFace identity distance, landmark stability, and manual visual
inspection.

The final question should not be “Is the frame sharper?” but: Is it the same person?
Is the expression preserved? Is the movement natural? Does the repair blend with
surrounding frames? Does it avoid plastic/artificial texture?

16. Practical First Goal and Long-Term Goal

The first useful version of VideoRepair need not train a large model. It can scan a
video, find degraded frames, find bad small faces, generate masks, create a repair
queue, and allow manual or semi-automatic repair.

The long-term goal is a trainable restoration system that is current-frame
anchored, neighbour-guided, mask-controlled, identity-aware, and temporally
consistent.

5. 



17. Final Summary

VideoRepair is a proposed open project for serious AI video restoration. Its central
idea is: do not blindly regenerate every frame; measure degradation; repair only
abnormal frames or regions; use the damaged current frame as anchor; use
adjacent good frames as guidance; use identity references for faces; preserve
motion, expression, timing, and identity.
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