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Our venues in Google Scholar's top-20 lists
Multimedia

1. Multimedia Tools & Apps
2. ACM Multimedia
3. IEEE TCSVT
4. IEEE TMM
5. ACM TOMM
6. IEEE ICIP
7. IET Image Processing
8. SP: Image Communication
9. Multimedia Systems
10. IEEE ICME
11. JVCIR
12. ISMIR
13. Comp. Visual Media
14. ACM ICMR
15. Int. J. Multimedia IR
16. ACM MMSys
17. IEEE MultiMedia
18. Multimedia Modeling
19. IEEE MMSP
20. IEEE ICMEW

Signal Processing

1. IEEE TIP
2. IEEE TWC
3. IEEE ICASSP
4. INTERSPEECH
5. IEEE TCSVT
6. IEEE WCL
7. IEEE TSP
8. IEEE/ACM TASLP
9. IEEE JSTSP
10. IEEE SPL
11. IEEE SP Magazine
12. Signal Processing
13. IEEE ICIP
14. IET Image Processing
15. SP: Image Comm.
16. IEEE TCI
17. IEEE ICME
18. Digital Signal Proc.
19. SIViP
20. IEEE VTC

Networks & Wireless

1. IEEE TWC
2. IEEE COMST
3. IEEE TVT
4. IEEE JSAC
5. IEEE TCOM
6. JNCA
7. Computer Comm.
8. IEEE WCL
9. IEEE TMC
10. Computer Networks
11. IEEE Wireless Comm.
12. IEEE Network
13. IEEE Comm. Magazine
14. IEEE Comm. Letters
15. IEEE Systems Journal
16. IEEE INFOCOM
17. Wireless Pers. Comm.
18. IEEE ICC
19. IEEE TNSM
20. IEEE OJ-COMS

Computing Systems

1. IEEE IoT Journal
2. FGCS
3. Internet of Things
4. J. Supercomputing
5. IEEE TPDS
6. Cluster Computing
7. ASPLOS
8. USENIX NSDI
9. USENIX OSDI
10. IEEE TSC
11. ISCA
12. JPDC
13. Concurrency & Comp.
14. J. Systems Architecture
15. MLSys
16. IEEE HPCA
17. IEEE/ACM MICRO
18. USENIX ATC
19. Scientific Programming
20. ACM EuroSys

Highlighted: the WP team has published there (ATHENA publication list) · Google Scholar Metrics, 2025 edition, h5-index 2020–2024
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SERVER NETWORK PLAYER

Encoder Playback



Ladder optimizer
decides N representations · resolution · bitrate

Video Coding for Video Streaming
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Video Coding Standards
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Content-aware Encoding 
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Content-aware Encoding 



OPTIMIZED BITRATE LADDER

2160p 3840×2160 12.0 Mbps

1080p 1920×1080 9.0 Mbps

720p 1280×720 3.0 Mbps

540p 960×540 1.6 Mbps

360p 640×360 0.8 Mbps

OPTIMIZES FOR

↑ QoE
quality of experience ↓ Cost

encode + delivery ↓ Energy
compute power ↓ Latency

startup + live ↓ Storage
footprint ✓

CPU & GPU
device support

1080p 1920×1080 6.0 Mbps

Ladder optimizer
decides N representations · resolution · bitrate

Video Coding for Video Streaming
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Bitrate Ladder Construction

Encoding
Bitrate

Rep. #01 145 kbps

Rep. #02 300 kbps

Rep. #03 600 kbps

Rep. #04 900 kbps

Rep. #05 1600 kbps

Rep. #06 2400 kbps

Rep. #07 3400 kbps

Rep. #08 4500 kbps

Rep. #09 5800 kbps

Rep. #10 8100 kbps

Rep. #11 11600 kbps

Rep. #12 16800 kbps

Bitrates

Quality-aware

Network-aware
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Bitrate Ladder Construction

1.6Mbps
1080p

1.6Mbps
540p

V. V. Menon, H. Amirpour, M. Ghanbari and C. Timmerer, “OPTE: Online Per-Title Encoding for Live Video Streaming,” IEEE ICASSP, 2022.
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Bitrate Ladder Construction

Encoding
Bitrate

Rep. #01 145 kbps

Rep. #02 300 kbps

Rep. #03 600 kbps

Rep. #04 900 kbps

Rep. #05 1600 kbps

Rep. #06 2400 kbps

Rep. #07 3400 kbps

Rep. #08 4500 kbps

Rep. #09 5800 kbps

Rep. #10 8100 kbps

Rep. #11 11600 kbps

Rep. #12 16800 kbps

A. Telili, W. Hamidouche, H. Amirpour, et al, “Convex Hull Prediction Methods for Bitrate Ladder Construction: Design, Evaluation, and Comparison,” ACM TOMM, 2025.
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Bitrate Ladder Construction

Encoding
Bitrate Resolution FR Preset

Rep. #01 145 kbps 640x360 60 veryslow

Rep. #02 300 kbps 768x432 60 veryslow

Rep. #03 600 kbps 960x540 60 slower

Rep. #04 900 kbps 960x540 50 slow

Rep. #05 1600 kbps 960x540 50 medium

Rep. #06 2400 kbps 1280x720 50 medium

Rep. #07 3400 kbps 2180x720 30 fast

Rep. #08 4500 kbps 1920x1080 30 faster

Rep. #09 5800 kbps 1920x1080 30 veryfast

Rep. #10 8100 kbps 2560x1440 30 veryfast

Rep. #11 11600 kbps 3840x2160 24 superfast

Rep. #12 16800 kbps 3840x2160 24 ultrafast
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Bitrate Ladder Construction

Encoding
Bitrate Resolution FR Preset

Rep. #01 145 kbps 640x360 60 veryslow

Rep. #02 300 kbps 768x432 60 veryslow

Rep. #03 600 kbps 960x540 60 slower

Rep. #04 900 kbps 960x540 50 slow

Rep. #05 1600 kbps 960x540 50 medium

Rep. #06 2400 kbps 1280x720 50 medium

Rep. #07 3400 kbps 2180x720 30 fast

Rep. #08 4500 kbps 1920x1080 30 faster

Rep. #09 5800 kbps 1920x1080 30 veryfast

Rep. #10 8100 kbps 2560x1440 30 veryfast

Rep. #11 11600 kbps 3840x2160 24 superfast

Rep. #12 16800 kbps 3840x2160 24 ultrafast
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Bitrate Ladder Construction
CPU vs GPU devices
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Bitrate Ladder Construction
CPU vs GPU devices

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices (DNN training)

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

Original Video

Training

Encoded Video

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices (DNN Compression)

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

1- Pruning

3- Quantization

2- Bit Precision

4- …

Compression

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices (DNN Compression)

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

Compression

60kB

12kB

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices

Encoding
Bitrate Resolution

Rep. #01 145 kbps 640x360

Rep. #02 300 kbps 768x432

Rep. #03 600 kbps 960x540

Rep. #04 900 kbps 960x540

Rep. #05 1600 kbps 960x540

Rep. #06 2400 kbps 1280x720

Rep. #07 3400 kbps 1280x720

Rep. #08 4500 kbps 1920x1080

Rep. #09 5800 kbps 1920x1080

Rep. #10 8100 kbps 2560x1440

Rep. #11 11600 kbps 3840x2160

Rep. #12 16800 kbps 3840x2160

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.
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Bitrate Ladder Construction
CPU vs GPU devices (Compression Efficiency)

H. Amirpour, M. Ghanbari and C. Timmerer, “DeepStream: Video Streaming Enhancements Using Compressed Deep Neural Networks,” IEEE TCSVT, 2025.



Bitrate Ladder Construction
CPU vs GPU devices

28Y. Wei, H. Amirpour, J. H. Ko and C. Timmerer, “EPS: Efficient Patch Sampling for Video Overfitting in Deep Super-Resolution Model Training,” IEEE TCSVT, 2026.



Bitrate Ladder Construction
CPU vs GPU devices

29

…

Training

Too many patches for training 

Costly

Y. Wei, H. Amirpour, J. H. Ko and C. Timmerer, “EPS: Efficient Patch Sampling for Video Overfitting in Deep Super-Resolution Model Training,” IEEE TCSVT, 2026.



Bitrate Ladder Construction
CPU vs GPU devices

30
We select only informative patches for training

Y. Wei, H. Amirpour, J. H. Ko and C. Timmerer, “EPS: Efficient Patch Sampling for Video Overfitting in Deep Super-Resolution Model Training,” IEEE TCSVT, 2026.



Visual Complexity
Analysis
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Ladder optimizer
decides N representations · resolution · bitrate

OPTIMIZED BITRATE LADDER

2160p 3840×2160 12.0 Mbps

1080p 1920×1080 9.0 Mbps

720p 1280×720 3.0 Mbps

540p 960×540 1.6 Mbps

360p 640×360 0.8 Mbps

Optimizing the bitrate ladder

1080p 1920×1080 6.0 Mbps



Ladder optimizer
decides N representations · resolution · bitrate

OPTIMIZED BITRATE LADDER

2160p 3840×2160 12.0 Mbps

1080p 1920×1080 9.0 Mbps

720p 1280×720 3.0 Mbps

540p 960×540 1.6 Mbps

360p 640×360 0.8 Mbps

Optimizing the bitrate ladder

1080p 1920×1080 6.0 Mbps
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Bitrate Ladder Construction
Feature Extraction for Live Video Streaming
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Spatial and Temporal Complexity Features

Spatial Complexity (E) Temporal Complexity (h)

V. V. Menon, C. Feldmann, H. Amirpour, M. Ghanbari and C. Timmerer, “VCA: Video Complexity Analyzer,” ACM MMSys, 2022.



VCA family Open-source variants organised by runtime path and integration point

VCA
CPU

Optimized software 
baseline

EVCA
GPU Enhanced 

temporal 
complexity

DeepVCA
GPU Deep-learning 

visual 
complexity

VCA-FFMPEG
FFmpeg VCA added as a 

filter

Bitrate Ladder Construction
Open-source software

H. Amirpour, K. Schoeffmann, M. Ghanbari and C. Timmerer, “DeepVCA: Deep Video Complexity Analyzer,” IEEE TCSVT, 2024.



Quality of Experience
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Quality of Experience

38

FFmetric: Perceptual Quality Prediction from Encoder Statistics

H. Mao, R. Netravali and M. Alizadeh, “Neural Adaptive Video Streaming with Pensieve,” ACM SIGCOMM, 2017.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

H. Mao, R. Netravali and M. Alizadeh, “Neural Adaptive Video Streaming with Pensieve,” ACM SIGCOMM, 2017.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

H. Amirpour, J. Zhu, W. Zhou, P. Le Callet and C. Timmerer, “VQM4HAS: A Real-Time Quality Metric for HEVC Videos in HTTP Adaptive Streaming,” IEEE TMM, 2025.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

H. Amirpour, J. Zhu, W. Zhou, P. Le Callet and C. Timmerer, “VQM4HAS: A Real-Time Quality Metric for HEVC Videos in HTTP Adaptive Streaming,” IEEE TMM, 2025.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

H. Amirpour, J. Zhu, W. Zhou, P. Le Callet and C. Timmerer, “VQM4HAS: A Real-Time Quality Metric for HEVC Videos in HTTP Adaptive Streaming,” IEEE TMM, 2025.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

H. Amirpour, J. Zhu, W. Zhou, P. Le Callet and C. Timmerer, “VQM4HAS: A Real-Time Quality Metric for HEVC Videos in HTTP Adaptive Streaming,” IEEE TMM, 2025.
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FFmetric: Perceptual Quality Prediction from Encoder Statistics
Quality of Experience

F. Tashtarian, A. Bentaleb, H. Amirpour, et al., “ARTEMIS: Adaptive Bitrate Ladder Optimization for Live Video Streaming,” USENIX NSDI, 2024.



Quality of Experience
Impact of Viewing Distance [In-Lab Subjective Test]

45
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Beyond 2D
Spatial video, immersive interaction and stereoscopic quality

Spatial Video Dataset (SVD)
Spatial scenes, ACM MM 2025

Interactive Spatial Darts
Hand-tracked AR darts (SDART)

Stereo Image Quality Assessment
Image/difference feature fusion

STACK Interaction
Tower-building on Apple Vision Pro

Spatial Video Quality
2D vs. stereoscopic viewing on AVP




