PR #34163 &KL

sgl-project/sglang
fix(vim): preserve Kimi-K3 GPU JPEG accuracy
& 3ntE: 2026-08-10 09:42

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/34163

PATHRE

- —A]3&: Kimi-K3 GPU JPEG ##852k £ nvimageCodec fancy R4, ¥ES PIL x5F

« WEME: EEFEIR, BROEAAEA: —EA%E =74 nvimageCodec E#t torchvision
A nvJPEG fTHBBE——i83X fancy_upsampling BLEARR 4:2:0 & EEFEE BN
MEZALIEFEW; — & decoder SWHEE ERIZIT (2 526 + LIFO + RIZEP) EHLS
HBM Z [B)ERF47; = BMERA fake nvidia.nvimgcodec fERED CPU IRIEEE GPU #2
3B iR, W ClKE GPU, ZRIFH mock =N, R E BALZE AL 5 T AL 3R AR B Xt 5%
, Xf3 PR B9IEA AL (paired per-sample score matrix + raw-pixel MAE £) =[1X
BEEEA,

TN EES BAL

PR body BAFAZH TR E: torchvision.io.decode jpeg(..., device='cuda') £|# nvJPEG Bt
15 F ZRIA flags, SN 4:2:0 JPEG XA nearest-neighbor chroma upsampling, i@ PIL #n

Kimi £ 43 2# A interpolated chroma reconstruction, ¥E#HREERBLE JPEG &F
EARNYMIE K3 13—k, fEEA 1000 3 OCRBench ESZE T paired 3IE: GPU 5
PIL & 6 KB A flip, 'The six flips in each direction cancel exactly, so the GPU path
has no systematic OCRBench loss relative to PIL', % HEIEFE: Mean raw-pixel
MAE vs PIL A 0.476081 [£%] 0.000034, zero prompt-token-count mismatches.,

SZIN AR
TSR ET:

1. FEEIRE GPU JPEG R #E3kpython/sglang/srt/utils/nvipeg_decoder.py (&# X4
, +86 1T) : ¥ & NvdpegDecoderPool 3£, ¥ init WNIRIERFA
nvidia.nvimgcodec (GRZEBR@FARAA fallback, RFEZERs)) ; DECODER_OPTIONS
= ":num_cuda_streams=1 :fancy_upsampling=1' FRiE{EEEE3E; DecodeParams F&
E sample_format=P_RGB (F& RGB, £ DLPack /&4 CHW uint8) 5
apply_exif _orientation=False (RER EXIFIEX, BHRiEEKZE R THEIR prompt 22 4%)
o _acquire() A LIFO FAF| + BIZEPHEEIRE decoder SLHIFREF A
_DECODER_POOL_SIZE = 2, F&itBHEA decoder 5 15-25 MiB i&&1ll scratch, 2
MNEUEBMLE HBM RS /0 &A23k (K3 BRiA 16) &MEAK. decode() &
torch.cuda.current_stream(), #&#Y5 DLPack S H7E[R — stream 5BHK, FiEIERE
tensor, finally FY33E decoder fRIEHWEE,



2. ¥ EAHf I A Opython/sglang/srt/utils/common.py (+28/-6) : F¥EHER
GPUImageDecodeMode = Union[bool, Literal["nvjpeg_fancy"l], is_jpeg_with_cuda 5
_load_image/load_image B gpu_image_decode K AZ=S5ER; load image &E "
nvjpeg_fancy" X 3EREF AN decode_jpeg with _fancy upsampling 3 B3R E GPU
tensor, BEEAEIEHN warn_fancy jpeg fallback (@Iru_cache(maxsize=16) @&
¥4 %) 5%35 PIL, JBA torchvision nvJPEG B2 (True) 5HER 2RI RF,

3. BEARELIHETEIRIZ: python/sglang/srt/multimodal/processors/kimi_k3.py &
KimiK3ImageProcessor.gpu_image_decode M True B&A "nvijpeg fancy" (hnsEREitBA
K3 ¥EX 4:2:0 &F ERAE8R) ; python/sglang/srt/disaggregation/encode_server.p
y B MMEncoder._load_single_item ¥ self.use_image_processor_gpu and
self.model_type == "kimi_k3" B4 "nvjpeg_fancy" 1% load_image, & N#RHEF False,

& GPU i3 &A= (EPD) #BRXNEEM serving £ER—=REERZ,

4. 8R12BLE: docker/kimi_k3/kimi_k3_cul2.Dockerfile 5 kimi_k3_cul3.Dockerfile & B ¥t
ARG NVIMGCODEC_VERSION="0.9.0.20" 34T pip install "
nvidia-nvimgcodec-cul2(alll==..." / cul3[all], TRiBAE AR E high-fidelity GPU
JPEG decode 5 zero-copy DLPack handoff, &I pip EFE4|EBAER,

5. MIRELE: test/registered/unit/multimodal/test_base_processor_image_decode.py #t
¥ 3 AR test_high fidelity gpu_jpeg_decoder_is_selected (K=
load_image(data, gpu_image_decode="nvjpeg_fancy") ¥&#aAH fancy R ) .
test_high_fidelity_gpu_jpeg_decoder falls_back_to_pil (ImportError B &5 PIL ZFfr
—3%%) . test_high_fidelity_decoder _uses_fancy planar_rgb_and_reuses_pool (H
fake nvidia.nvimgcodec R Decoder RE|ZZ—>&. fancy_upsampling=1. P_RGB,
apply_exif_orientation=False 5 pool £H) ; test/registered/unit/disaggregation/test_
kimi_k3_encoder_mode.py #ig5EiLMiR test_kimi_k3_epd_selects_matching_jpeg_de
code_mode, % use image _processor _gpu A True/False B EPD 2BlfE "
nvjpeg_fancy'/False, =X commit B3E# (fix: preserve Kimi K3 GPU JPEG accuracy
— perf: bound nvJPEG decoder pool memory — fix: preserve JPEG EXIF semantics)

FITEELRARE, BIRHER. REHTT EXIF BXHIRR,
R

- python/sglang/srt/utils/nvipeg_decoder.py (#E3k E{EAEFD; K7 source; £H
dependency-wiring; &5 _NvJpegDecoderPool, init, _acquire, decode) : 4~ PR 894%
RFTIEAESR: SZILETF nvimageCodec BIEfRE JPEG RS 285 DLPack E#HE NS H,
& fancy_upsampling. P_RGB. EXIF 8 X{rHE. Fi&& 2 LH LRELIFXEIZIT,

- python/sglang/srt/utils/common.py (&3 AF T R; 5| source; EH core-logic; &
5 GPUImageDecodeMode, is_jpeg_with_cuda, _warn_fancy_jpeg_fallback,
_load_image) : AFEEHEMEAND, ¥ gpu_image_decode M bool FEBAZSHIEAN
fancy 4% 45 PIL fallback, ZFIAEEIA gateway.

« python/sglang/srt/multimodal/processors/kimi_k3.py (#3k K3 Fi4b3E; 25| source;
KA core-logic; 5 KimiK3ImageProcessor.gpu_image_decode) :
KimiK3ImageProcessor ZXiA gpu_image_decode BXA "nvjpeg_fancy", Z&# serving
BENADFX,



- python/sglang/srt/disaggregation/encode_server.py ({3 mEBARS; 7 source; %
# core-logic; &5 MMEncoder._load_single_item) : EPD ZmAGAR SN fancy B2,
fRIE GPU eS80 BN S EH serving HHE—3K,

. test/registered/unit/multimodal/test_base_processor_image_decode.py (3R ARRDMIR,
; 25 test; LA test-coverage; F5 _jpeg_bytes,
test_high_fidelity_gpu_jpeg_decoder_is_selected,
test_high_fidelity_gpu_jpeg_decoder_falls_back_to_pil,
test_high_fidelity_decoder_uses_fancy_planar_rgb_and_reuses_pool) : F fake
nvidia.nvimgcodec 4l CPU F3EIIUE decoder M. fancy %M. PIL fallback 5 pool
£H, 2 PRMEAMMESIFZ,

. test/registered/unit/disaggregation/test_kimi_k3_encoder_mode.py (#E3k AN ; 2
7l test; A test-coverage; 5 test _kimi_k3_epd_selects_matching_jpeg_decode_m
ode) : ZEALIE EPD R 3% use_image_processor_gpu EIFILELE) JPEG AERDAE R,

« docker/kimi_k3/kimi_k3_cul2.Dockerfile (13t ILBEE%: 23| infra; £&R
infrastructure) : CUDA 12 K3 8% %% B ERA nvidia-nvimgcodec-cul12, & NIHEEZ
b7y =1a:

« docker/kimi_k3/kimi_k3_cul3.Dockerfile (#3k IBEZ; £KP| infra; £&
infrastructure) : CUDA 13 K3 $& &3 E R4 nvidia-nvimgcodec-cul3, 5 cul2 %
B R,

XS decode_jpeg with_fancy_upsampling, _NvdpegDecoderPool.decode,
_NvJpegDecoderPool._acquire, _get_decoder_pool, _load_image,
_warn_fancy_jpeg_fallback, MMEncoder._load_single_item

RERED R B

python/sglang/srt/utils/common.py

AFE K mEHAD, ¥ gpu_image_decode M bool T RBAZASHEEN fancy 2% 5 PIL
fallback, ZATEERILHA gateway,

# gpu_image_decode M4l bool B A=A

# True & torchvision nvJPEG (nearest EX#¥) , False & PIL,
# "nvjpeg_fancy" EFHEHAERE nvimageCodec B&1Z,
GPUImageDecodeMode = Union[bool, Literal["nvjpeg_fancy"]]

@Ilru_cache(maxsize=16)
def _warn_fancy_jpeg_fallback(error: str) -> None:
# BIEELE: fallback ERRIT—K, BRLEEMDNERFE.,
logger.warning(
"High-fidelity GPU JPEG decode is unavailable; falling back to PIL. "
"Install the Kimi-K3 serving image or NVIDIA nvimageCodec. Error: %s",
error,

)

def _load_image(



image_bytes: bytes = b"",
image_file: str = "",
gpu_image_decode: GPUImageDecodeMode = True,

) -> Union[torch.Tensor, Image.Image]:
Try to decode JPEG with nvJPEG on GPU and return a torch device tensor,
otherwise fallback to decode with PIL on CPU and return a PIL Image.
Keep the fallback path since nvJPEG may fail on some JPEG images that

are not strictly compliant with the standard, while PIL is more tolerant.

if image_file I="":
image_bytes = get_image_bytes(image_file)
if is_jpeg_with_cuda(image_bytes, gpu_image_decode):
try:
if gpu_image_decode == "nvjpeg_fancy":
# ERE N KEZE nvimgcodec IR REXE M ImportError,
# BT A except Zi—# A PIL fallback,
from sglang.srt.utils.nvjpeg_decoder import (
decode_jpeg_with_fancy_upsampling,

return decode_jpeg_with_fancy_upsampling(image_bytes)
# BRARRZRERELRS, EeERKSEA torchvision CUDA gL,
encoded_image = torch.frombuffer(image_bytes, dtype=torch.uint8)
image_tensor = decode_jpeg(encoded_image, device="cuda")
return image_tensor
except Exception as e:
if gpu_image_decode == "nvjpeg_fancy":
_warn_fancy_jpeg_fallback(f"{type(e). __name__}: {e}")
else:
logger.warning(

"Failed to decode JPEG on GPU, falling back to CPU. Error: %s",
e,

)
return Image.open(BytesIO(image_bytes))

PR AL

iZ PR %A review 1#i® (comments_count=0, review_comments_count=0) , &3 ABE

HEZAAN, BTEFEA, A1 PR body F1="k commit 18R T EAMNFEIRITERE:

- BESREHREG: FERIYGEASEH 'an exact Pillow fixed-point bicubic GPU kernel',
"4 resize BRARIEEEBESE, {ELLYRET antialiased PyTorch resize 1% 11.4% A
paired ¥ E TUWkZE, 'so it is intentionally not included'—3X 28 A A ' ¥& 4% B,
AAREEXEETT ' BREK,

« BHEERKRIT: F=% commit perf(vim): bound nvJPEG decoder pool memory &
decoder JWE ZEFE 2 52|, PR body B8 'The two-decoder pool retains roughly 30-50
MiB HBM per process/device pool and does not scale with the I/O worker count', &



% GPU BE&M 16 A 1/O worker &M K,

« EXIF EXAR: F=% commit fix(vim): preserve JPEG EXIF semantics 5| A\
apply_exif_orientation=False, PR body 31 'preserves K3's original
EXIF/prompt-coordinate semantics'— &AM E BN A EXIF it SR T RE R 5,
HMBEIFRE TR prompt 2FRE) grid & X,

- BLEMMETIR &R

RS B
o NS

1. FBATHRHMRH . nvidia-nvimgcodec R Kimi-K3 B Dockerfile 42, ELBINERR
LERFEEREAN + _warn_fancy_jpeg_fallback 3% 3| PIL, fallback R$T warning Rk
fa, AP REARAEMRE PIL B8f2, RBERFHRER. BWNEXHKEHEEFE
g B Hi3R R,

2. decoder B FHEIRSER: _NvdpegDecoderPool.decode & finally &4 )TE
decoder, ¥ R EFIERTRMEE, f_,l—— decoder XT%T@E%B’LF@I%TWL@EFH
HATRSEERZEREANBFERRIE (B 'decoder RERSIIF ' B EARILAM
ZE) ,

3. DLPack 5 CUDA stream %f&: REH tensor 5§
torch.cuda.current_stream(device_id) 4f&E, & FHBERRE stream SHEBLRZY, &
EHFEZTENKE,; HET K3 FEALAR— stream RER, KN, EBRFEL KL
stream EASHEE, RRXEAEF/IV,

4. EPD R ERIDER F|UT: encode_server.py H self.model_type == "kimi_k3" 2F&F
B, FAERANLTHNRECEREE R fancy #58, TEZRITERBEMG.

5. HE%4E: 16 N 1/O KRBHFE 2 AN decoder, Mkt self._decoders.get() FBZE, I
W EASFFY,; DNAELET 1815 img/s tLIBRRIZIRMR 2.44%, WBASRI AT
B, - B HWMEEETE Kimi-K3 MRMARR, NETERNEZm (
gpu_image_decode=True 8y torchvision BE/Z5E2FE) . XA : K3 8§ GPU kg
ME5 PIL 2R F (OCRBench raw-pixel MAE 0.000034, paired B E M
4 0.895 5 PIL %4 —3%) , 4K OCRBench £33 FTHEE EXAEFIANAS S
FERKL, ALY 18.6x PIL, mERRESELLOLEIT, HALK: FH serving 5§
GPU R ELE (EPD) REBIIZ%—& fancy nvJPEG; S#EEZ&HE 30-50
MiB HBM &/ (decoder 1) ; A Kimi-K3 $512 (CUDA 12/13) BEZAA AR
R ERZ, MHEK: BT —NTERNERE JPEG fERIEBR (
sglang/srt/utils/nvjpeg_decoder.py) , B4HE TN & EREHSRNMNTER o] AR
gpu_image_decode="nvjpeg_fancy" £H. - XN[ART: FIGEITEMRH , FFESRE
12, HEBME R , EPD {REVE JptY

KRR EE

« PR #33921 [Kimi K3] Preprocess CPU-transport images on the vision owner: X Z3
K3 BEFIEREE DP owner. &t +248% B9 L PR, KA PR 85 T H GPU B#&EH
R JPEG BE ERXFSBOVBEMRKL, BTR—A K3 MR HLIERHLARBENE,



* PR #33423 Deterministic gumbel sampling: clamp u=1 so masked tokens can't be
sampled: RI#ZEES55ELAFR—RFEBEE / FEHERERN bugfix, BERAT
paired/ FHAFBIE A%, 548K K3 BEFEENFTRBTR—E ' BEM—KMt ' 4P
_:\Eaﬁo



