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def build hybrid_unet():
base = tf.keras.applications.EfficientNetB@(include_top=False, weights="imagenet', input_shape=(256,256,3))

skips = [
base.get_layer('blockla_activation').output,
base.get_layer('block2a_activation').output,
base.get_layer('bleck3a_activation').output,
base.get_layer( block4a_activation').output

]
x = base.output
clf = layers.GlobalAveragePooling2D()(x)

clf = layers.Dropout(@.5)(clf)
clf_out = layers.Dense(3, activation='softmax")(clf)

for skip in reversed(skips):

x = layers.UpSampling2D()(x)

x = layers.Concatenate()([x, skip])

x = layers.Conv2D(64, 3, padding='same', activation='relu')(x)
x = layers.Conv2D(&4, 3, padding='same’, activation='relu')(x)

x = layers.UpSampling2D()(x)
seg_out = layers.Conv2D(1, 1, activation="sigmoid')(x)

return keras.Model({base.input, [seg_out, clf out])

model = build_hybrid_unet()
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def predict(image_path, threshold=8.5):

h, w = img.shape

img_resized = cv2.resize(img, (256, 256))

img_input = np.stack([img_resized, img_resized, img_resized], axis=-1) / 255.@
img_input = np.expand_dims(img_input, axis=8)

seg_pred, cls_pred

seg_pred = seg_pred[@
cls_pred = cls_pred[@

model.predict(img_input)
PP P
]
seg_bin = (seg_pred » threshold).astype(np.uint8) * 255
seg_bin = cv2.resize(seg_bin, (w, h), interpolation=cv2.INTER_MNEAREST)

ys, Xs = np.nonzero(seg_bin)

if len(xs) ==
return "normal”, 1.8, Mone, None, None

x_min, x_max = xs.min(), xs.max
. - inl)
y_min, y max = ys.min(), ys.max

boxed = cv2.cvtColor(img, cv2.COLOR_GRAY2BGR)
cv2.rectangle(boxed, (x min, y_min), (x _max, y_max), (@&, 255, @), 2)

class_id = np.argmax(cls_pred)
class_name = ["benign”, "malignant”, "normal”][class_id]
prob = cls_pred[class_id]

img_bgr = cv2.cviColor(img, cv2.COLOR_GRAYZBGR)
seg_bin_bgr = cv2.cvtColor(seg_bin, cv2.COLOR_GRAY2BGR)

text = f"{class_name} ({prob:.2f})"
cv2.putText (boxed, text, (18, 38), cv2.FONT _HERSHEY SIMPLEX, 1, (@, 255, @), 2, cv2.LINE_AA)

combined = np.hstack([img_bgr, seg_bin_bgr, boxed])

base_name = os.path.basename(image path)

mask_full = os.path.join(settings.MEDIA_ROOT, ‘segmented’, ‘mask’, base_name)

boxed full = os.path.join(settings.MEDIA ROOT, ‘segmented’, 'boxed’, base_name)
vis_full = os.path.join(settings.MEDIA_ROOT, ‘segmented', 'visualization', base_name)

os.makedirs (os. path.dirname(mask_full), exist_ok=True)
os.makedirs (os.path.dirname{boxed full), exist_ok=True)
os.makedirs (os.path.dirname(vis_full), exist_ok=True)

Image.fromarray(seg bin).save(mask_full)
Image.fromarray(boxed).save(boxed full)
Image.fromarray(combined).save(vis_full)
mask_rel = f"segmented/mask/{base_name}"
boxed_rel = f"segmented/boxed/{base_name}"
vis_rel = f"segmented/visualization/{base_name}"

return class_name, prob, (mask_full, mask_rel), (boxed full, boxed_rel), (wis_full, vis_rel)
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CREATE TABLE IF NOT EXISTS public.myappl_recognitions
(
id integer NOT NULL GENERATED BY DEFAULT AS IDENTITY ( INCREMENT 1 START 1 MINVALUE 1 MAXVALUE 2147483647 CACHE 1 ),
"Image_id_id" integer NOT NULL,
"User_id_id" bigint NOT NULL,
"Boxed_image" character varying(10@) COLLATE pg_catalog."default",
"Mask_image" character varying(108) COLLATE pg_catalog."default",
"visualization_image" character varying(108) COLLATE pg_cataleg."default",
folder_id bigint,
CONSTRAINT myappl_recognitions_pkey PRIMARY KEY (id),
CONSTRAINT "myappl_recognitions_Image_id_id_Sebbafg89_fk_myappl_images_id" FOREIGN KEY ("Image_id_id")
REFERENCES public.myappl_images (id) MATCH SIMPLE
ON UPDATE NO ACTION
ON DELETE NO ACTION
DEFERRABLE INITIALLY DEFERRED,
CONSTRAINT "myappl_recognitions_User_id_id_8bld47af_fk_myappl_profile_id" FOREIGN KEY ("User_id_id")
REFERENCES public.myappl_profile (did) MATCH SIMPLE
ON UPDATE NO ACTION
ON DELETE NO ACTION
DEFERRABLE INITIALLY DEFERRED,
CONSTRAINT myappl_recognitions_folder_id_f783f92@8_fk_myappl_pa FOREIGN KEY (folder_id)
REFERENCES public.myappl_patientfolder (id) MATCH SIMPLE
ON UPDATE NO ACTION
ON DELETE NO ACTION
DEFERRABLE INITIALLY DEFERRED

TABLESPACE pg_default;

ALTER TABLE IF EXISTS public.myappl_recognitions
OWNER to postgres;
-- Index: myappl_recognitions_Image_id_id_S5ebbafsgs

—— DROP INDEX IF EXISTS public."myappl_recognitions_Image_id_id_Sebbafags";

CREATE INDEX IF NOT EXISTS "myappl_recognitions_Image_id_id_Sebbafg9"
ON public.myappl_recognitions USING btree
("Image_id_id" ASC NULLS LAST)
WITH (fillfactor=180, deduplicate_items=True)
TABLESPACE pg_default;
-- Index: myappl_recognitions_User_id_id_8bld47af

—-- DROP INDEX IF EXISTS public."myappl_recognitions_User_id_id_sbld47af";

CREATE INDEX IF NOT EXISTS "myappl_recognitions_User_id_id_sbld47af"
ON public.myappl_recognitions USING btree
("User_id_id"™ ASC NULLS LAST)
WITH (fillfactor=100, deduplicate_items=True)
TABLESPACE pg_default;
-- Index: myappl_recognitions_folder_id_f763fo20

—— DROP INDEX IF EXISTS public.myappl_recognitions_folder_id_f763f9z20;

CREATE INDEX IF NOT EXISTS myappl_recognitions_folder_id_f763f5920
ON public.myappl_recognitions USING btree
(folder_id ASC NULLS LAST)
WITH (fillfactor=180, deduplicate_items=True)
TABLESPACE pg_default;
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