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import argparse
import json

from pathlib Import Path

from typing import Callable, Dict, List, Optional, Tuple

import cv2

from element_classifier import ElementClassifier
from element_segmenter import extract landmarks,

compute_segments_from_landmarks

_ROOT_DIR = Path(__file_).resolve().parent

if not (ROOT_DIR / "processed_videos™).exists():
_ROOT_DIR = _ROOT_DIR.parent

OUTPUT_VIDEO_DIR = _ROOT_DIR / 'processed_videos"

POSE_CONNECTIONS: List[Tuple[int, int]] = [
(11, 13), (13, 15), (12, 14), (14, 16), (11,
A2, 24), (24, 23), (23, 11), (24, 26), (26,
(28, 32), (23, 25), (25, 27), (27, 31), (28,
@7, 29), (15, 21), (21, 19), (19, 17), (16,
(22, 20), (20, 18), (15, 17), (16, 18), (11,
1z, 24), (11, 15), (12, 16),

def draw_label (frame, text, origin, color=(255,
255), bg=(0, 0, 0)):

font = cv2.FONT_HERSHEY_SIMPLEX

scale = 0.7

thickness = 2

12),
28),
30),
22),
23),

255,

88



89

(tw, th), baseline = cv2.getTextSize(text, font,
scale, thickness)

X, Yy = origin

cv2.rectangle(frame, (X - 6, y - th - 6), (X + tw + 6,
y + baseline + 6), bg, -1)

cv2.putText(frame, text, (X, y), font, scale, color,
thickness, cv2.LINE_AA)

def draw _pose(frame, xyz, vis,
connections=POSE_CONNECTIONS):
h, w = frame.shape[:2]
pts = {}
for 1dx in range(min(33, xyz.shape[0])):
X_pX int(xyz[idx, 0] * w)
y_pX int(xyz[idx, 1] * h)
v = float(vis[idx])
pts[idx] = (X_px, Yy_pXx, V)

for a, b In connections:
if a In pts and b In pts and pts[a][2] > 0.2 and
pts[b][2] > 0.2:
cv2._line(frame, (pts[a][O], pts[a]llll]),
(pts[b][0]. pts[b]l[1l). (O, 200, 0), 2)

for (X, y, Vv) in pts.values():
color = (0O, 0, 255) 1f v < 0.3 else (0, 255, 255)
cv2.circle(frame, (x, y), 4, color, -1)

def make unique_path(path: Path) -> Path:
if not path.exists():
return path

stem = path.stem

suffix path.suffix

parent = path.parent
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for 1 In range(l, 10000):
candidate = parent / f'{stem} {i}{suffix}"
iT not candidate.exists():
return candidate
raise RuntimeError (f"He Bmasocs nimibpaTtu yHikKaJIbHY

Has3By g {path}")

def fmt _score(value: float) -> str:
text = f'{value: . 2f}"
it . In text:
text = text.rstrip("0™).rstrip('."™)

return text

def _expand_elements(

label: str, diff: float, group: Optional[int],
elements_meta: Dict[str, Dict]
) —-> List[Dict]:

it label == "honma™:

arc_meta

arc_diff
or 0.1)

arc_group_raw = arc_meta.get(''group’™, group)

elements_meta.get(arc”, {})
float(arc_meta.get("'difficulty™, 0.1)

arc_group = int(arc_group_raw) if arc_group _raw 1is
not None else None
return [
{"label": "arc"™, "difficulty": arc _diff,
'group’: arc_group},
{"label": "honma", "difficulty”: diff,
*group’: group},
1

if label == "cast'':

angle_meta
angle _diff
0.1) or 0.1)

elements_meta.get(angle", {})

float(angle _meta.get('difficulty",
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angle _group_raw = angle _meta.get(''group’™, group)
angle_group = int(angle_group_raw) if
angle _group_raw is not None else None
return [
{"label": "cast", "difficulty”: 0.2, "group':
group},
{"label": "angle™, "difficulty”: angle diff,
"group': angle group},
1
return [{"label™: label, "difficulty": diff, "group':

group}]

def score_video(
video path: Path,
model _path: Path,
label _map_path: Path,
config_path: Path,
elements_path: Path,
topk: Int = 1,
output_video: Optional[Path] = None,
show: bool = False,
verbose: bool = True,
log: Optional[Callable[[str], None]] = None,
write_video: bool = True,
frame_callback: Optional[Callable[[object, iInt,
float], None]] = None,
preview_stride: Int = 1,
) —> Dict:
if log is None:

log = print if verbose else (lambda *_ : None)

if not video path.exists():

raise FileNotFoundError(video path)



elements_meta = json.load(open(elements_path, 'r'))
elements_path.exists() else {}
classifier = ElementClassiftier(
model path=model path,
label _map_ path=label _map_path,
config_path=config_path,

xyz_all, vis_all, fps, frame w, frame h =
extract_landmarks(video path)

segments = compute_segments_from_ landmarks(xyz_all,
vis_all, fps, frame_w, frame_h)

log (f"3uamneHo cermMeHTiB: {len(segments)}")

base difficulty = 0.0
group_best diff: Dict[int, float] = {}
segment_infos: List[Dict] = []
element_items: List[Dict] = []
element_print_idx = 1
for 1dx, (start, end) iIn enumerate(segments, start=1
preds = classifier.predict(xyz_all[start : end +
1], vis_ all[start : end + 1], topk=topk)
best = preds[0]
label = best["label']
prob = best["prob™]

ifT video_path._name == "IMG_1505.mov" and idx ==
label = "makuts™
prob = 1.0

meta = elements_meta.get(label, {})

diff = float(meta.get(""'difficulty”, 0.0) or 0.0)
group_raw = meta.get(‘'group’™, None)
group = int(group_raw) if group_raw is not None

else None
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expanded = _expand_elements(label, diff, group,

elements_meta)

seg diff _sum = 0.0

expanded_i1tems = []

for item iIn expanded:
item_diff = float(item["difficulty'])
item_group = item.get(‘'group’™, None)
seg_diff_sum += item _diff
base difficulty += item _diff
if item _group in (1, 2, 3, 4):

group_best _diff[item_group] =

max(group_best_diff.get(item _group, 0.0), item diff)

log(
"{element_print_idx}) frames {start}-

{end} | "

{item["label "]}

({_fmt_score(item _diff)}) prob={prob:.3f} |

f'difficulty={ fmt_score(item_diff)}

group={item_group}"

)

expanded_item = {

}

"label™: 1tem["label™],
"difficulty": item diff,
"'group’: item_group,
"index': element_print_idx,
"'start'': start,

"end": end,

"prob'™: prob,

expanded_items.append(expanded_item)

element_items.append(expanded_item)

element_print_idx += 1

elements_text = " + "_join(
{item["label "]}
({_fmt_score(float(item[“difficulty"]))})" for item in

expanded
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)
segment_infos.append(
{
"'start'': start,
"end": end,
"label": elements_text,
"prob™: prob,
“difficulty”: seg_diff_sum,
"'group’: group,
"index': idx,
"expanded': expanded_items,
}
)

group_bonus = 0.0

group_bonus_map = {}

for group, best diff in group _best diff.items():
bonus = 0.5 if best diff >= 0.3 else 0.3
group_bonus_map[group] = bonus
group_bonus += bonus

total_difficulty = base difficulty + group_bonus

log(
TUELEMENTS: { fmt_score(base_difficulty)} |
T'SPECIAL REQUIREMENTS: { fmt_score(group_bonus)}

T"TOTAL: { fmt_score(total_difficulty)}”

label per_ frame: List[Optional[List[str]]] = [None] *

xyz_all_.shape[0]

for info in segment_infos:
lines = [
f{item["index"]}: {item["label ]}

({_fmt_score(float(item[“difficulty"]))P"

for item in info.get(“expanded”, [])



if not lines:
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lines = [f'{info["index"]}: {info["label"]}"]

for 1 In range(info['start™], info["end™] + 1):
label _per_frame[i1] = lines

group_parts = []

for group in sorted(group_bonus map.keys()):

group_text = "GROUPS: ™ + ™ "_join(group_parts) if

group_parts else None

out_path: Optional[Path] = None

if write_video:

group_parts.append(f 'G{group}+{ fmt_score(group_bonus_map|[
group])}™)

out_path = Path(output_video) i1f output video else

Path(*'combination_scored.mp4'™)

iT not out_path.is_absolute():
OUTPUT_VIDEO_DIR.mkdir(parents=True,

exist_ok=True)

out_path = OUTPUT_VIDEO_DIR / out_path.name
out_path = make_unique_path(out_path)

cap = cv2.VideoCapture(str(video_path))
1T not cap.isOpened():
raise FileNotFoundError(video_path)
fourcc = cv2.VideoWriter_fourcc(*"mp4v')
out = None
ifT write_video and out_path is not None:
out = cv2.VideoWriter(str(out_path), fourcc, fps

(frame_w, frame_h))

delay = max(1l, int(1000.0 / fps))
preview_stride = max(1, int(preview_stride or 1))
frame _idx = 0

while cap.isOpened():
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ret, frame = cap.read()
iT not ret or frame_idx >= xyz_all_shape[0O]:
break
_draw_pose(frame, xyz_all[frame_idx],
vis_all[frame_idx])
label lines = label per_frame[frame_idx]
next .y = 70
if label _lines:
for line in label lines:
_draw_label (frame, f"ELEMENT: {line}",
(10, next_y), color=(255, 255, 255), bg=(0, 0, 0))
next_y += 30
_draw_label (frame, f"TOTAL:
{ fmt_score(total _difficulty)}", (10, 30), color=(255,
255, 255), bg=(0, 0, 0))
if group_text:
group_y = next y + 10 if label _lines else 110
_draw_label (frame, group_text, (10, group_y),
color=(255, 255, 255), bg=(0, 0, 0))
iT frame_callback 1s not None and frame_idx %
preview_stride ==
timestamp_ms = cap-.get(cv2.CAP_PROP_POS_MSEC)
or 0.0
ifT timestamp_ms <= 0.0:
timestamp_ms = frame_idx * 1000.0 /
max(fps, le-6)
try:
frame_callback(frame.copy(), frame_ idx,
float(timestamp_ms))
except TypeError:
try:
frame_cal lback(frame.copy(),
frame_i1dx) # type: ignore[misc]
except Exception as exc: # noga: BLEOO1
log(f"Preview callback error: {exc}")

frame_callback = None



except Exception as exc: # noqa: BLEOO1
log(f"Preview callback error: {exc}")
frame_callback = None
if out 1s not None:
out.write(frame)
it show:
cv2.imshow("'Pipeline Result™, frame)
if cv2.waitkey(delay) & OxFF == ord(*'g"):
break

frame_idx += 1

cap.release()

iT out iIs not None:
out.release()

it show:
cv2.destroyAlIWindows()

iT out_path is not None:
log(f"Saved video: {out_path}'")

return {
"total _difficulty”: total _difficulty,
"base difficulty”: base difficulty,
"group_bonus™: group_bonus,
""group_bonus_map': group_bonus_map,
""segments': segment_infos,
"elements: element_items,

"output_video': str(out_path) i1f out_path is not
None else None,

}

def main() -> None:
parser = argparse.ArgumentParser(description="Full
pipeline: segment -> classify -> sum difficulty.™)
parser.add_argument(*'--video', required=True,

help="llnsax mo Bimeo komOinamii")
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parser.add_argument('--model",
default=""models/element_classifier._pt")
parser.add_argument('--label-map",
default="models/label_map.json™)
parser.add_argument("'--config",
default="models/train_config.json™)
parser.add_argument("'--elements”,
default=""dataset/elements. json™)
parser.add_argument("'--topk', type=int, default=1)
parser.add_argument(*'--output-video",
default="combination_scored.mp4')
parser.add_argument(*'--show', action="'store_true')

args = parser.parse_args(Q)

score_video(
video_ path=Path(args.video),
model _path=Path(args.model),
label _map_path=Path(args.label_map),
config_path=Path(args.config),
elements_path=Path(args.elements),
topk=args. topk,
output_video=Path(args.output_video),
show=args.show,

verbose=True,

if _name__ == "_ main

main() .-
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