FoodVision — Starter Project Files
This canvas contains all starter files, scripts, and image-generation prompts for your FoodVision project. Use the files below exactly as-is: copy them into your project folder structure and run the scripts from the project root. The original SRS you uploaded is available at the local path:
/mnt/data/4d5cc2cc-b810-4e88-9a54-92764cd13ced.docx

Project structure (what will be created locally)
FoodVision_Project/
  01_Raw_Dataset/
  02_Annotations/
  03_Visualization/
    visualize.py
    sample_outputs/
  04_Preprocessed_Dataset/
    images/
    labels/
  05_Preprocessing_Steps.docx
  tools/
    remove_duplicates.py
    filter_blur.py
    voc_to_yolo.py
    preprocess_and_augment.py
    split_dataset.py
  data.yaml
  stream_app.py
  calories.json
  README.md
  requirements.txt
  .gitignore
  prompts.txt

README.md
# FoodVision — Starter Repo

## Quick start

1. Create and activate a virtual environment (Python 3.8+ recommended):

```bash
python -m venv .venv
# mac/linux
source .venv/bin/activate
# windows
.venv\Scripts\activate
1. Install dependencies:
pip install -r requirements.txt
1. Place your raw images in 01_Raw_Dataset/ and annotations (VOC .xml or YOLO .txt) in 02_Annotations/.
1. Run the visualization script to inspect annotations:
python 03_Visualization/visualize.py
1. (Optional) Convert VOC -> YOLO if you annotated with labelImg in VOC format:
python tools/voc_to_yolo.py
1. Run preprocessing & augmentation (this writes to 04_Preprocessed_Dataset/):
python tools/preprocess_and_augment.py
1. Split the dataset into train/val:
python tools/split_dataset.py
1. Train YOLOv8 (if installed) using data.yaml.
1. Run the demo UI with Streamlit:
streamlit run stream_app.py
Notes
· The file calories.json contains a basic calorie mapping used by the demo. Tune values and reference_area_fraction in stream_app.py or your own calorie module.
· See prompts.txt for high-quality image generation prompts.


requirements.txt
numpy
pandas
opencv-python
pillow
matplotlib
scikit-learn
ultralytics
streamlit
albumentations
imagehash
lxml
labelImg

.gitignore
.venv/
__pycache__/
*.pyc
runs/
04_Preprocessed_Dataset/
01_Raw_Dataset/
02_Annotations/

data.yaml (example for YOLOv8)
train: ./04_Preprocessed_Dataset/images/train
val:   ./04_Preprocessed_Dataset/images/val
nc: 10
names: ['roti','egg','drink','fruits','vegetables','salad','pizza','pulao','bread','other']

tools/voc_to_yolo.py
# tools/voc_to_yolo.py
import xml.etree.ElementTree as ET
import glob, os

# Update classes list to exactly match your class names
classes = ["roti","egg","drink","fruits","vegetables","salad","pizza","pulao","bread","other"]

os.makedirs('02_Annotations', exist_ok=True)
for xmlfile in glob.glob("02_Annotations/*.xml"):
    tree = ET.parse(xmlfile)
    root = tree.getroot()
    w = int(root.find('size/width').text)
    h = int(root.find('size/height').text)
    base = os.path.splitext(os.path.basename(xmlfile))[0]
    out_txt = f"02_Annotations/{base}.txt"
    with open(out_txt, "w") as out:
        for obj in root.findall('object'):
            cls = obj.find('name').text
            if cls not in classes:
                print("Unknown class found:", cls, "in", xmlfile)
                continue
            cls_id = classes.index(cls)
            b = obj.find('bndbox')
            xmin = int(b.find('xmin').text); ymin = int(b.find('ymin').text)
            xmax = int(b.find('xmax').text); ymax = int(b.find('ymax').text)
            x_center = ((xmin + xmax) / 2.0) / w
            y_center = ((ymin + ymax) / 2.0) / h
            bw = (xmax - xmin) / w
            bh = (ymax - ymin) / h
            out.write(f"{cls_id} {x_center:.6f} {y_center:.6f} {bw:.6f} {bh:.6f}\n")
    print("Converted", xmlfile, "->", out_txt)

tools/remove_duplicates.py
# tools/remove_duplicates.py
from PIL import Image
import imagehash, glob, os, shutil

src = '01_Raw_Dataset'
removed_dir = '01_Raw_Dataset/duplicates_removed'
os.makedirs(removed_dir, exist_ok=True)

img_paths = glob.glob(os.path.join(src, '*.jpg')) + glob.glob(os.path.join(src, '*.png'))
hashes = {}
dups = []
for p in img_paths:
    try:
        h = str(imagehash.average_hash(Image.open(p)))
    except Exception as e:
        print('Error reading', p, e)
        continue
    if h in hashes:
        dups.append(p)
        shutil.move(p, os.path.join(removed_dir, os.path.basename(p)))
    else:
        hashes[h] = p

print('Moved', len(dups), 'duplicates to', removed_dir)

tools/filter_blur.py
# tools/filter_blur.py
import cv2, glob, os, shutil
src = '01_Raw_Dataset'
removed_dir = '01_Raw_Dataset/blur_removed'
os.makedirs(removed_dir, exist_ok=True)

paths = glob.glob(src+'/*.jpg') + glob.glob(src+'/*.png')
threshold = 100.0
bad = []
for p in paths:
    im = cv2.imread(p, cv2.IMREAD_GRAYSCALE)
    if im is None:
        continue
    var = cv2.Laplacian(im, cv2.CV_64F).var()
    if var < threshold:
        bad.append((p, var))
        shutil.move(p, os.path.join(removed_dir, os.path.basename(p)))

print('Moved', len(bad), 'blurred images to', removed_dir)

tools/preprocess_and_augment.py
# tools/preprocess_and_augment.py
import albumentations as A
import cv2, glob, os

os.makedirs('04_Preprocessed_Dataset/images', exist_ok=True)
os.makedirs('04_Preprocessed_Dataset/labels', exist_ok=True)

transform = A.Compose([
    A.Resize(416,416),
    A.HorizontalFlip(p=0.5),
    A.Rotate(limit=15,p=0.4),
    A.RandomBrightnessContrast(p=0.4),
], bbox_params=A.BboxParams(format='yolo', label_fields=['class_labels']))

def read_yolo_annotation(txt_path):
    bboxes=[]
    labels=[]
    with open(txt_path) as f:
        for line in f:
            parts=line.strip().split()
            if len(parts)<5: continue
            cls = int(parts[0])
            xcen,ycen,w,h = map(float, parts[1:5])
            bboxes.append([xcen, ycen, w, h])
            labels.append(cls)
    return bboxes, labels

imgs = glob.glob('01_Raw_Dataset/*.jpg') + glob.glob('01_Raw_Dataset/*.png')
count=0
for p in imgs:
    base = os.path.splitext(os.path.basename(p))[0]
    txt = f'02_Annotations/{base}.txt'
    if not os.path.exists(txt):
        # try xml -> convert first or skip
        continue
    image=cv2.imread(p)
    if image is None: continue
    bboxes, labels = read_yolo_annotation(txt)
    if not bboxes: continue
    augmented = transform(image=image, bboxes=bboxes, class_labels=labels)
    out_img = augmented['image']
    out_bboxes = augmented['bboxes']
    cv2.imwrite(f'04_Preprocessed_Dataset/images/{base}.jpg', out_img)
    with open(f'04_Preprocessed_Dataset/labels/{base}.txt', 'w') as f:
        for bbox,cls in zip(out_bboxes, augmented['class_labels']):
            xcen,ycen,bbw,bbh = bbox
            f.write(f"{cls} {xcen:.6f} {ycen:.6f} {bbw:.6f} {bbh:.6f}\n")
    count += 1
print('Processed', count, 'images')

tools/split_dataset.py
# tools/split_dataset.py
import glob, os, shutil, random
random.seed(42)

imgs = glob.glob('04_Preprocessed_Dataset/images/*.jpg')
random.shuffle(imgs)
val_frac = 0.2
n_val = int(len(imgs)*val_frac)
val = imgs[:n_val]
train = imgs[n_val:]

for d in ['04_Preprocessed_Dataset/images/train','04_Preprocessed_Dataset/images/val',
          '04_Preprocessed_Dataset/labels/train','04_Preprocessed_Dataset/labels/val']:
    os.makedirs(d, exist_ok=True)

def move_list(lst, target_img_dir, target_label_dir):
    for p in lst:
        base = os.path.splitext(os.path.basename(p))[0]
        shutil.copy(p, target_img_dir)
        lbl = f'04_Preprocessed_Dataset/labels/{base}.txt'
        if os.path.exists(lbl):
            shutil.copy(lbl, target_label_dir)

move_list(train, '04_Preprocessed_Dataset/images/train', '04_Preprocessed_Dataset/labels/train')
move_list(val, '04_Preprocessed_Dataset/images/val', '04_Preprocessed_Dataset/labels/val')
print('Split done. Train:', len(train), 'Val:', len(val))

03_Visualization/visualize.py
# 03_Visualization/visualize.py
import cv2, os, glob
from xml.etree import ElementTree as ET

IMDIR = '../01_Raw_Dataset'  # adjust if running from root
ANNOT_DIR = '../02_Annotations'
OUT = '03_Visualization/sample_outputs'
os.makedirs(OUT, exist_ok=True)

# tries xml first then yolo txt

def draw_voc(img_path, xml_path, save_path):
    img = cv2.imread(img_path)
    tree = ET.parse(xml_path)
    root = tree.getroot()
    for obj in root.findall('object'):
        name = obj.find('name').text
        b = obj.find('bndbox')
        x1,y1,x2,y2 = int(b.find('xmin').text), int(b.find('ymin').text), int(b.find('xmax').text), int(b.find('ymax').text)
        cv2.rectangle(img,(x1,y1),(x2,y2),(0,255,0),2)
        cv2.putText(img, name, (x1, y1-5), cv2.FONT_HERSHEY_SIMPLEX, 0.6, (0,255,0),2)
    cv2.imwrite(save_path, img)


def draw_yolo(img_path, txt_path, save_path):
    img = cv2.imread(img_path)
    h,w,_ = img.shape
    with open(txt_path) as f:
        for line in f:
            parts = line.strip().split()
            if len(parts)<5: continue
            cls = parts[0]
            xcen,ycen,bw,bh = map(float, parts[1:5])
            x1 = int((xcen - bw/2)*w)
            y1 = int((ycen - bh/2)*h)
            x2 = int((xcen + bw/2)*w)
            y2 = int((ycen + bh/2)*h)
            cv2.rectangle(img,(x1,y1),(x2,y2),(0,255,0),2)
            cv2.putText(img, cls, (x1, y1-5), cv2.FONT_HERSHEY_SIMPLEX, 0.6, (0,255,0),2)
    cv2.imwrite(save_path, img)

imgs = sorted(glob.glob(os.path.join('..','01_Raw_Dataset','*.jpg')) + glob.glob(os.path.join('..','01_Raw_Dataset','*.png')))
for i, img_p in enumerate(imgs[:12]):
    base = os.path.splitext(os.path.basename(img_p))[0]
    xml = os.path.join('..','02_Annotations', base + '.xml')
    txt = os.path.join('..','02_Annotations', base + '.txt')
    out = os.path.join(OUT, base + '_viz.jpg')
    if os.path.exists(xml):
        draw_voc(img_p, xml, out)
    elif os.path.exists(txt):
        draw_yolo(img_p, txt, out)
    else:
        print('Missing annotation for', img_p)
print('Saved samples to', OUT)

stream_app.py (minimal demo with YOLOv8)
# stream_app.py
import streamlit as st
from ultralytics import YOLO
import tempfile, os, json
from PIL import Image

st.set_page_config(page_title='FoodVision Demo')
st.title('FoodVision — Upload an image to detect food & estimate calories')

# load model if present
MODEL_PATH = 'runs/detect/train/weights/best.pt'
model = None
if os.path.exists(MODEL_PATH):
    model = YOLO(MODEL_PATH)
else:
    st.warning('No trained model found at runs/detect/train/weights/best.pt. Place a model there to run detections.')

uploaded = st.file_uploader('Upload an image', type=['jpg','png','jpeg'])
if uploaded is not None:
    img = Image.open(uploaded).convert('RGB')
    st.image(img, caption='Uploaded image', use_column_width=True)
    tmp = tempfile.NamedTemporaryFile(delete=False, suffix='.jpg')
    img.save(tmp.name)
    if model:
        res = model(tmp.name)[0]
        # show plotted image
        st.image(res.plot(), caption='Detections', use_column_width=True)
        # load calories mapping
        if os.path.exists('calories.json'):
            with open('calories.json') as f:
                calmap = json.load(f)
        else:
            calmap = {}
        # estimate calories by bbox area
        img_w, img_h = img.size
        rows = []
        for box in res.boxes:
            cls_id = int(box.cls[0])
            cls_name = model.names[cls_id] if hasattr(model, 'names') else str(cls_id)
            x1,y1,x2,y2 = map(int, box.xyxy[0])
            area = (x2-x1)*(y2-y1)
            image_area = img_w * img_h
            frac = area / image_area
            # reference fractions (tune these in real set)
            ref = calmap.get(cls_name, {}).get('reference_area_fraction', 0.1)
            kcal_per_serving = calmap.get(cls_name, {}).get('kcal_per_serving', 100)
            portion = frac / (ref if ref>0 else 1)
            est_kcal = portion * kcal_per_serving
            rows.append((cls_name, round(est_kcal,1), round(frac,4)))
        st.table(rows)

calories.json (example mapping — tune values)
{
  "roti": {"kcal_per_serving": 120, "reference_area_fraction": 0.10},
  "egg": {"kcal_per_serving": 78, "reference_area_fraction": 0.03},
  "drink": {"kcal_per_serving": 150, "reference_area_fraction": 0.06},
  "fruits": {"kcal_per_serving": 80, "reference_area_fraction": 0.08},
  "vegetables": {"kcal_per_serving": 40, "reference_area_fraction": 0.08},
  "salad": {"kcal_per_serving": 60, "reference_area_fraction": 0.10},
  "pizza": {"kcal_per_serving": 285, "reference_area_fraction": 0.12},
  "pulao": {"kcal_per_serving": 250, "reference_area_fraction": 0.15},
  "bread": {"kcal_per_serving": 80, "reference_area_fraction": 0.05},
  "other": {"kcal_per_serving": 100, "reference_area_fraction": 0.08}
}

prompts.txt (400 prompts generator — first 40 shown, rest follow same pattern)
# Use these prompts with Midjourney, DALL·E, or Stable Diffusion. Replace [FOOD1] and [FOOD2] as needed.

Template:
A realistic high-resolution food photo taken on a dining table, natural daylight, top-down view. The frame includes both [FOOD1] and [FOOD2] arranged separately but clearly visible on the same plate or adjacent dishes. Emphasize texture and natural shadows, DSLR-level detail, 8K.

Examples (first 40):
1. A realistic high-resolution food photo: Roti and boiled egg on a wooden dining table, natural daylight, top-down view, 8K.
2. Roti with a glass of orange drink, both clearly visible, clean kitchen background, DSLR detail.
3. Roti and sliced apple and banana, top-down photo, natural lighting.
4. Roti with a bowl of green salad, high-detail 8K food photography.
5. Fried egg and a single pizza slice on a plate, natural daylight, top-down.
6. Boiled eggs with fresh vegetables (carrot, cucumber) beside them, realistic textures.
7. Scrambled eggs next to two bread slices, wooden table, 8K.
8. Omelette with a small serving of pulao, plated, sharp detail.
9. Glass of mango juice with mixed fruits (orange slices, kiwi) nearby, top-down.
10. Cold drink with two bread slices on a plate, natural shadows.
11. Iced drink with roti and chutney beside it, kitchen setting.
12. Soft drink with assorted vegetables (carrot, peas) on a side plate, 8K.
13. Mixed fruits and pizza slice together, white ceramic plate, top-down.
14. Fresh fruits with a bowl of pulao in the frame, natural kitchen lighting.
15. Grapes and green salad together on a wooden table, high-detail.
16. Banana and bread slice on a plate, top-down DSLR photo.
17. Assorted vegetables and roti on the same table, daylight shot.
18. Fresh vegetables next to a glass of cold drink, realistic textures.
19. Vegetables arranged with a fried egg on a plate, 8K.
20. Vegetables placed beside a pizza slice, detailed food photo.
21. Green salad with a boiled egg on a plate, isolated kitchen background.
22. Salad bowl beside roti, top-down food photography.
23. Salad with fresh fruits in the frame, high-resolution.
24. Salad and vegetable sticks next to bread slice, natural lighting.
25. Single pizza slice with a bread slice beside it on ceramic plate.
26. Pizza slice with fresh fruits on the side, textured table surface.
27. Pizza slice next to a drink glass, shallow depth of field.
28. Pizza slice with a small bowl of pulao, table setting.
29. Pulao bowl with green salad beside it, natural lighting.
30. Pulao and a boiled egg plated together, top-down DSLR photo.
31. Pulao with fresh vegetables arranged around it, kitchen counter.
32. Pulao and roti combination in a high-resolution food image.
33. Two bread slices with a glass of drink on the table, top-down.
34. Bread slice with fruits (apple, kiwi) near it, natural shadows.
35. Bread slice and pizza slice together on a plate, high-detail.
36. Bread slice with vegetables next to it, realistic food shot.
37. Roti and pizza slice together for a fusion food photo, 8K.
38. Egg and fruits together in a healthy breakfast photo, top-down.
39. Drink and pulao together in a casual dining shot, natural lighting.
40. Fruit salad and bread slice together, close-up food photography.

# To generate full 400 prompts: take the template and produce 40 unique variants per class pairing
# If you want, I can auto-generate the remaining 360 prompts and save to a downloadable file.

How I exported these files for you
I placed all scripts and text in this canvas so you can copy them into files locally. The original project SRS is at:
/mnt/data/4d5cc2cc-b810-4e88-9a54-92764cd13ced.docx
(If you’d like, I can also create these files directly in the workspace so you can download a zip. Tell me “Save files to workspace” and I’ll write them into /mnt/data/FoodVision_Project/ and produce a download link.)

If you want me to now: (choose one)
· Save files to workspace — I will create the full folder and files under /mnt/data/FoodVision_Project/ so you can download a zip.
· Generate all 400 prompts — I will expand prompts.txt to include 400 unique prompts (40 per class).
· Create YOLOv8 training command — I’ll add a sample command tuned for your dataset and GPU.
Tell me which next step you want and I will perform it immediately.
