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Coded transmission scheme | Kodak | CLIC21
JPEG + 5G LDPC 186.09% 586.31%
JPEG2000 + 5G LDPC 94.24% 323.11%
BPG + 5G LDPC 23.93% 55.43%
VTM + 5G LDPC 0% 0%
Ballé ef al. + 5G LDPC 31.79% 47.71%
Minnen et al. + 5G LDPC 11.94% 11.65%
He et al. + 5G LDPC 6.86% 8.90%
Deep JSCC 74.87% 158.88%
NTSCC 1.33% 23.06%
Our NTSCC+ -5.86% 2.94%
Our compatible NTSCC+ -1.74% 20.94%
Our NTSCC++ -14.25% —4.70%
rETREXItl
Transmission scheme BD-p Params | End-to-end latency (s)
(%, 1) (M) " Encoding | Decoding
Minnen + 5G LDPC 11.94 14.13 1 0.046 1.7
He + 5G LDPC 6.86 26.60 0.087 0.15
VTM + 5G LDPC 0 — 65.8 0.289
NTSCC 1.33 32.94 % 0.036 0.015
Our NTSCC+ -5.86 57.36 % 0.058 0.023
Our compatible NTSCC+ -1.74 60.29 0.061 0.027
Our NTSCC++ (1 step) -9.77 | 57.36 % 0.6 0.023
23



PEIRR “SEEREEEERE"
T REHEHIER: ARIBETTER

el Pk RS
(RSS9t

SR x

0 YU ufn T 55 R

g

HHEs SRk

Fo TR

2025/9/6 ?‘) REHEAT ItRHREE A — HER 24




REIRN “BHERERER

LT

sEHELL < 0.02
(= EEFFE)

VTM + 5G LDPC
+ QAM + AMC
EEIVEIES

BRI
JSCC 1&4i
(FRRE EA%#63)

SNRawc = 2dB SNRawc = 4dB SNRawc = 2dB SNRawc = 0dB SNRawc = —2dB SNRawc = —2dB 1% 8 ¥§ ¥
SNR = 6dB SNR = 4dB SNR = 2dB SNR = 0dB SNR = —-2dB SNR = —4dB -
N N Content Consistency 1
3 3 ‘ D eCOding .Appearance Realism 1

Failure

Signal Distortion |

SNR = —-2dB

SNR = —4dB

Content Consistency 1

Appearance Realism 1

Signal Distortion |

=537%=0
JSCC 151
(FEHL IERFRD)

)

202595 (X BFHEAS

Content Consistency 1

Appearance Realism 1

Signal Distortion |

IEREBR KRS — HER

25



HXIERIA)RR

AR BHITE 2EEE

1 N R S E B RS = R EE R AR SR SR ? BR "=/

2 BRI BEawmeERREEE R, EREmER? FEEEHIAE
3 BRI BEeEREERE (JSCC) BAEERTENERE? AER

4 RARMEE BT AR JSCC MAERBHTE FEMA SSCC infE "iF" ? ’F—%,F*_ﬁ*fmﬁ

5 R EEERRATROESRIFE? ERSEHERR? s nage
6 BRinm JSCC FERIFIREISHRLEEN? AIA5EHR? ol R Ll
7 FIE N SE MR R SRR R? e
8 FHIIE KIEEE Al AR, AISEEEEHAXE? FrIER

2025/9/6 -?‘) REHEAT LSRR A — BER 26



EARFTEXFARIEX

@

@

Q ® © ®

©®

©

J. Dai, S. Wang, K. Tan, Z. Si, X. Qin and P. Zhang, “Nonlinear Transform Source-Channel Coding for Semantic
Communications,” in IEEE Journal on Selected Areas in Communications, vol. 40, no. 8, pp. 2300-2316, Aug. 2022. (ESI HC)

S. Wang, J. Dai, Z. Liang, K. Niu, Z. Si, C. Dong and P. Zhang, “Wireless Deep Video Semantic Transmission,” in IEEE Journal
on Selected Areas in Communications, vol. 41, no. 1, pp. 214-229, Jan. 2023. (ESI HC)

J. Dai, S. Wang, K. Yang, K. Tan, X. Qin and P. Zhang., “Toward Adaptive Semantic Communications: Efficient Data Transmission
via Online Learned Nonlinear Transform Source-Channel Coding,” in IEEE Journal on Selected Areas in Communications, vol.
41, no. 8, pp. 2609-2627, Aug. 2023.

S. Wang, J. Dai, X. Qin, Z. Si, K. Niu and P. Zhang, “Improved Nonlinear Transform Source-Channel Coding to Catalyze Semantic
Communications,” in IEEE Journal of Selected Topics in Signal Processing, vol. 17, no. 5, pp. 1022-1037, Sept. 2023.

J. Dai, X. Qin, S. Wang, L. Xu, K. Niu and P. Zhang, “Deep Generative Modeling Reshapes Compression and Transmission: From
Efficiency to Resiliency,” in IEEE Wireless Communications, vol. 31, no. 4, pp. 48-56, August 2024.

K. Yang, S. Wang, J. Dai, X. Qin, K. Niu and P. Zhang, “SwinJSCC: Taming Swin Transformer for Deep Joint Source-Channel
Coding,” in IEEE Transactions on Cognitive Communications and Networking, vol. 11, no. 1, pp. 90-104, Feb. 2025. (ESI HC)

S. Yao, J. Dai, X. Qin, S. Wang, S. Wang and K. Niu, “SoundSpring: Loss-Resilient Audio Transceiver With Dual-Functional
Masked Language Modeling,” in IEEE Journal on Selected Areas in Communications, vol. 43, no. 4, pp. 1308-1322, April 2025.

S. Wang, J. Dai, X. Qin, K. Yang, K. Niu and P. Zhang, "ResiComp: Loss-Resilient Image Compression via Dual-Functional
Masked Visual Token Modeling," in IEEE Transactions on Circuits and Systems for Video Technology, vol. 35, no. 7, pp.
7181-7195, July 2025.

S. Wang, J. Dai, K. Tan, X. Qin, K. Niu and P. Zhang, "DiffCom: Channel Received Signal Is a Natural Condition to Guide Diffusion
Posterior Sampling," in IEEE Journal on Selected Areas in Communications, vol. 43, no. 7, pp. 2651-2666, July 2025.

2025906 X AEHEAT LSRR A — BER 27



W B #Ht W | IE

DeepComm Research Group
“All credits go to my students”

daijincheng@bupt.edu.cn




	Slide 1: 智 简 编 码 传 输 赋 能 高 时 效 稳 健 通 信
	Slide 2: 被关注的问题
	Slide 3: 信源侧：高实时、大容量通信业务快速增长
	Slide 4: 网络/信道侧：前向纠错 FEC 带宽开销高
	Slide 5: 网络/信道侧：前向纠错 FEC 带宽开销高
	Slide 6: 网络/信道侧：后向纠错 ARQ 时延难保障
	Slide 7: 高时效稳健通信需求迫切
	Slide 8: 智简通信的设计目标
	Slide 9: 端到端传输失真 = 压缩失真 + 传输失真
	Slide 10: 关键难点 — 高效压缩 + 强韧容错 
	Slide 11: 实验观察：JSCC 性能不容易超过 SSCC
	Slide 12: 可行性分析 — 能够利用数据冗余获得容错能力
	Slide 13: 智简思路 — 主动利用先验，对抗传输损伤
	Slide 14: 传统编码传输 — 总体流程
	Slide 15: 智简编码传输 — 总体流程
	Slide 16: 智简编码传输 vs. 经典编码传输
	Slide 17: 智简编码传输 — 具体实施方案
	Slide 18: 音频/语音的“强韧网络传输”
	Slide 19: 视频/图像的“强韧网络传输”
	Slide 20: 视频/图像的“强韧网络传输”
	Slide 21: 视频/图像的“强韧网络传输”
	Slide 22: 视频/图像的“强韧网络传输”
	Slide 23: 视频/图像的“稳健信道传输”
	Slide 24: 视频/图像的“高保真稳健信道传输”
	Slide 25: 视频/图像的“高保真稳健信道传输”
	Slide 26: 被关注的问题
	Slide 27: 已发表相关学术论文
	Slide 28: 敬  请  批  评  指  正

