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class PyAVVideoBackendMixin:
"""PyAV (in-process FFmpeg bindings) codec utilities.

Reads stream metadata and decodes target frames via per-frame
““container.seek() " ". The seek releases the GIL between frames and
scales with the number of sampled frames rather than the video
length, enabling concurrent decoding under serving load.

@staticmethod
def get_metadata(
container: "av.container.InputContainer”,
) -> VideoSourceMetadata:
# MEBE R RBMAURTCEIE, B3 RAmEK. FPS fEK
if not container.streams.video:
raise ValueError("No video streams found in container")
stream = container.streams.video[0]
total_frames = stream.frames or 0
fps = float(stream.average_rate) if stream.average_rate else 0.0

*

duration = float(stream.duration * stream.time_base) if stream.duration else 0.0
if total_frames == 0 and duration > 0 and fps > 0:
total_frames = int(duration * fps) # f& & &k B9 Mm%k

return VideoSourceMetadata(total_frames, fps, duration) # iR [E I £

@staticmethod
def decode_frames(
container: "av.container.InputContainer”,
frame_indices: list[int],
fps: float,
duration: float,
) -> tuple[npt.NDArray, list[int]]:
"""Decode target frames via per-frame seek + keyframe decode.



stream = container.streams.video[0]

# £/ SLICE &ABXRAEMAHITH, BR FRAME K2R
stream.thread_type = "SLICE"

time_base = stream.time_base

frames_list: list[npt.NDArray] = []

valid_indices: list[int] = ]

frame_interval = 1.0 / fps if fps > 0 else 0.1

max_ts = max(0.0, duration - frame_interval) if duration > 0 else float("inf")

for idx in frame_indices:

ts = min(idx / fps, max_ts) if fps > 0 else 0.0 # T & BtE12

pts = int(ts / time_base) # ¥ B <482k

container.seek(pts, stream=stream) # S| BArmi, Fik GIL

frame = next(container.decode(video=0), None)

if frame is not None:
frames_list.append(frame.to_ndarray(format="rgb24")) # ## % RGB %)k
valid_indices.append(idx)

if not frames_list:
return np.empty((0,), dtype=np.uint8), valid_indices # oMtk B2 ¥k 4R
return np.stack(frames_list), valid_indices # ¥#&MmwiH iR EH K K]
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