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Abstract

This document is a supplemental document to the CVPRW
submission: An Agentic Vision–Language Pipeline for In-
teractive Nutritional Estimation from Food Images. Note
that the main results are discussed in the main paper. The
reader should consult the main paper for primary findings
and contributions.

1. Introduction

In our proposed pipeline, the nutritional estimation pro-
cess is grounded in a structured reasoning framework. This
framework is implemented via a Chain-of-Thought (CoT)
prompting strategy for static analysis and an Agentic mode
where the model actively seeks missing information.

While the main paper details the quantitative perfor-
mance and demonstrates how the model autonomously gen-
erates clarifying questions in the Agentic mode to resolve
visual ambiguities, this supplemental document outlines the
foundational logic behind our approach. Specifically, to en-
sure full reproducibility, we provide the exact CoT prompt
templates used for our evaluations, along with the detailed
reasoning for choosing the six core questions that drive both
reasoning modes. These questions were deliberately se-
lected to mirror the diagnostic process of human nutrition-
ists:
1. What foods are present in the image? Identifying

the foods or dishes correctly is foundational. Accurate
recognition critically impacts all subsequent nutritional
estimations [1]. Misidentifying a food item drastically
skews the calorie estimates; hence, explicit verification
at this stage is essential.

2. What ingredients or components does each food con-
tain? Knowing exact ingredients is crucial, as caloric
and macronutrient content directly correlate with spe-
cific components and preparation methods [1]. Accu-
rate ingredient identification significantly improves calo-

rie prediction accuracy, especially in mixed dishes.
3. How much of each food is there (portion size)? Por-

tion size estimation is the largest source of calorie esti-
mation error [2, 3, 5]. Without proper volume or por-
tion size assessment, errors compound rapidly. Explic-
itly prompting for portion sizes aligns closely with how
nutrition professionals reduce estimation uncertainty.

4. How was the food prepared, and are there any high-
calorie add-ons (oils, sauces, etc.)? Preparation meth-
ods and hidden ingredients drastically affect caloric con-
tent. For example, fried foods significantly exceed the
caloric content of their grilled or boiled counterparts [6].
Sauces, dressings, or condiments often represent hidden
calories not readily visible in images but critical for ac-
curate estimates.

5. What are the typical calories and macronutrients per
unit for these foods? Leveraging nutritional databases
for known caloric densities ensures grounded and accu-
rate predictions. This step directly mirrors standard nu-
trition expert workflows, retrieving known values (from
USDA or similar databases) and multiplying by portion
sizes identified earlier [4].

6. Given all of the above, what is the total estimated
calorie count and macronutrient breakdown for the
entire meal? Finally, the model integrates all previous
reasoning, explicitly calculating and summing individual
contributions to generate a comprehensive and transpar-
ent nutritional estimate. This final aggregation ensures
systematic reasoning and facilitates error tracing if dis-
crepancies arise.

2. Ingredient level error analysis

The analysis reveals that errors arise from different factors
depending on dataset characteristics. In the Nutrition5k
dataset, which contains visually complex mixed plates, the
largest errors occur with calorie-dense but visually hidden
ingredients such as oils, butter, and salad dressings. These
components often melt or absorb into surrounding foods,



making them difficult to detect visually and leading to sys-
tematic calorie underestimation. The models also struggle
with low-density foods such as cereals or croutons that ap-
pear visually bulky but contain little mass, causing incorrect
density assumptions.

In contrast, the MetaFood3D dataset exhibits errors pri-
marily due to incomplete ingredient annotations. The mod-
els frequently overestimate calories for foods such as fried
chicken, processed meats, and seafood dishes because the
visual appearance suggests a prepared, fried item while the
ground-truth labels often include only the base ingredient
(e.g., chicken breast) and omit preparation details such as
batter or oil. These observations highlight two key multi-
modal failure modes: hidden caloric components in com-
plex real-world meals and incomplete textual annotations
describing food preparation. Figures 1 and 2 quantitatively
illustrate these failure modes, breaking down the specific
ingredient categories where estimation discrepancies most
frequently occur across the Nutrition5k and MetaFood3D
datasets, respectively.

2.1. Qualitative Examples of Agentic Reasoning
To further illustrate the model’s interactive reasoning capa-
bilities, Table 1 provides qualitative examples of the Agen-
tic Mode in action. For each dish, the model autonomously
generates a series of clarifying questions aimed at reduc-
ing uncertainty regarding ingredient composition, portion
sizes, and hidden preparation methods. By actively seek-
ing these specific visual and contextual cues, the agent is
able to ground its nutritional estimates more accurately, as
demonstrated by the predicted calorie ranges aligning with
the ground truth values.
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Table 1. Examples of Agentic Mode questions with predictions and ground truth values.

Dish Image Agent Questions Asked Predicted
Calories

Ground
Truth

Calories

1. What type of berries are present on the plate?
2. How many pieces of each type of berry are visible?
3. Is there any additional food or liquid on the plate besides the berries?
4. What is the approximate size of the plate?
5. Are there any other ingredients or items in the background that might affect

the calorie count?
6. Is the image taken under natural light or artificial lighting?

20–30 38.10

1. What is the type of bacon shown in the image?
2. Is the bacon cooked or raw?
3. How many pieces of bacon are on the plate?
4. What is the size of the plate?
5. Are there any other ingredients or items visible in the image besides the ba-

con?
6. Is the image taken indoors or outdoors?

50–70 70.33

1. What is the cooking method used for the cauliflower?
2. Are there any visible seasonings or spices on the dish?
3. How was the avocado prepared (e.g., sliced, diced)?
4. Is there any dressing or sauce on the salad?
5. Are there any other ingredients or components in the salad besides the

greens?
6. What type of greens are used in the salad?

180–250 204.88

1. How many strips of bacon are on the plate?
2. What is the exact amount of scrambled eggs visible in the image?
3. Are there any additional ingredients or condiments on the plate?
4. How many strawberries and blueberries are present?
5. Is the plate size standard or oversized?
6. Are there any other items in the background that might affect the calorie

count?

300–400 357.81

1. What type of tofu is used in the dish?
2. Are there any visible seasonings or spices on the plate?
3. What kind of mushrooms are present in the dish?
4. How are the vegetables (if any) prepared?
5. Is there any dressing or sauce accompanying the dish?
6. Approx how many pieces of each ingredient are on the plate?

100–150 103.66

1. What is the main dish on the plate?
2. Are there any visible toppings or garnishes on the meat?
3. What appears to be the type of potatoes used in the side dish?
4. Is there any sauce or dressing accompanying the meal?
5. How many pieces of bacon are there on the plate?
6. Can you describe the texture and color of the meat?

800–1100 851.21

1. What is the type of fruit shown in the image?
2. How many pieces of fruit are there on the plate?
3. Is the fruit cut into uniform pieces or irregularly shaped?
4. What is the size of each piece of fruit?
5. Are there any other ingredients or items visible in the image?
6. Is the plate being weighed or displayed as part of a food preparation process?

30–50 32.30
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Figure 1. Ingredient-level top-20 errors under Full-Info for Nutrition-5k dataset.
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Figure 2. Ingredient-level top-20 errors under Full-Info for metafood3d dataset.


