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Abstract
Automated dietary monitoring solutions face significant challenges
when dealing with culturally diverse, multi-dish meals, where tra-
ditional single-item recognition approaches fail to capture the com-
plexity of real-world eating patterns. Most existing computer vision
systems are tailored to western foods and struggle with the over-
lapping textures, varied presentations, and cultural specificity of
dishes like Indian Thalis, which contain 5–10 distinct food items
per plate. We present Food Scanner, a novel, end-to-end pipeline
with retraining-free segmentation & prototype-based classification,
plus a lightweight trainable weight-regression head for automated
nutrition estimation of multi-dish meals from a single image. Our
approach requires no class-specific segmentation or classification
retraining, enabling rapid adaptation to new dishes and cuisines.
The pipeline integrates zero-shot segmentation, embedding-based
prototype classification, a lightweight weight regression head, and
nutrition computation to transform an Indian thali into per-dish
calorie and macronutrient breakdowns. To enable this study, we
contribute two datasets: a multi-view Indian Thali dataset of 796
plates (7,900 images) covering 50 dishes (with dense plate-level
masks), and a weight estimation dataset of 267 plates (1,394 images)
covering 41 dishes (with gram-level weight annotations). System-
atic ablation studies show that our method achieves high accuracy
while maintaining real-time performance. By combining zero-shot
capabilities with a modular design, Food Scanner offers a scalable,
culturally adaptable solution that can be deployed across diverse
food environments without any additional training. The code will
be available here.

CCS Concepts
• Computing methodologies→ Image segmentation; Neural
networks; • Applied computing→ Health informatics.
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Figure 1: From thali to Nutritional Summary: Our Food Anal-
ysis Pipeline. This figure illustrates the components of our
proposed solution: accuratemulti-item segmentation (b), pre-
cise weight estimation (c), and comprehensive nutritional
summarization (d) from a multi-dish Indian thali image (a).

1 Introduction
In recent years, the intersection of artificial intelligence and food
analysis, termed food computing, has evolved into a vibrant field,
propelled by breakthroughs in computer vision and deep learn-
ing [25, 41]. This transforms dietary assessment from subjective
manual methods (e.g., food diaries or recall-based surveys [35]) to
objective, image-based solutions that extract nutritional informa-
tion directly from meal photographs [21, 29, 33]. These advances
enhance dietary monitoring and enable large-scale applications in
public health, food service, and nutritional epidemiology [8].

Food analysis through computer vision constitutes a multi-stage
pipeline comprising food item recognition, pixel-wise segmenta-
tion, volume or weight estimation, and finally, nutritional infer-
ence [36, 40]. Among these, food segmentation and weight estima-
tion form the technical backbone of reliable calorie computation.
Segmentation enables the localization and isolation of individual
food items, while weight prediction transforms visual signals into
actionable metrics such as portion size and energy content [23].
This sequential dependency implies that inaccuracies in early-stage
segmentation can severely impair downstream estimation tasks.

Earlier efforts in food AI have largely focused on single-item clas-
sification or object detection, often leveraging CNN architectures
trained on large public datasets like Food-11 [32] and Food-101 [3].
However, these datasets frequently lack the granularity required
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