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Real-CalAgent: Agentic Calorie Estimation from
Single Real-World Food Images UE
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Introduction

Experiments

Problem: Existing single-image calorie estimation methods
usually assume clean inputs and are vulnerable to blur, low

light, and compression artifacts. Compared with other calorie estimation methods, using

PMAE matric. Our method achieve the best performance.
Deg-

1. Quantitative results

Objective: To robustly estimate calories from a single real- Deg-

_ _ ] _ Method OmniFood8K [1] OmniFoodSK Nutrition5k NutritionSk

world food image with unknown and mixed degradations. mnikoo utrition
CalorieCLIP 10.9 18.7 15.6 21.6
Swin-Nutrition 11.7 22.1 16.2 25.9
DPF-Nutrition 12.5 23.6 14.7 23.1
FoodLMM 24.2 25.8 26.6 28.5
OmniFood 8.8 21.9 14.1 24.2

M Et h O d Real-CalAgent 8.7 10.6 13.2 14.9
(Ours)

1. Greedy iterative CoT image restoration

. o . _ Comparison with other image restoration methods, our
We use CoT to guide MLLM in identifying degradation types.

method also achieve the best performance.
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gb-’ Degradation type recognition | gb Tool Section
Qwen3-VL Containing D dati Quen Ak Tool list I , ( ‘ I /
Is th tion bl ontaining Degradations
s there motion brur Yes/No The image contains the following - MethOd PSNRT SSIMT PIPSl IPIQAT
degradation in this image? s lowilieh i . . * CWNet (Low light)
. L 5 ow light ——p| degradations: Low light, Compression. —_— . lieh
Is there compression « Compression ) LUXFormer (Low light)
e L. Yes/No P Please select the tools that are suitable .
HecEcaUan I ElnEEes for removing these degradations * AIQEiCompression)
: ) « DDCN (C i
Is there low light Yes/No Our tool library includes the following (Compression) Q'Agent 2 6 . 9 1 0 . 824 0. 1 8 1 O . 6 5 7
degradation in this image? tools: Real-ERSGAN, SwinIR, .....

AgenticIR 26.43 0.812 0.196 0.632

After the degradation type recognition is completed, call tool- SwinlR 24.86 0.765 0.245 0.557

centric greedy recursive image restoration method to restore ?gal'()?alAgem 27 48 0.839 0187 0.661
. I'S

the image -
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2. Visualization results

Qulity: 0. 495?\/

and thoroughly identify all food types in the Common estimated values are as follows:

image. Food Components:
Sweet bread/cake sponge, 0.50-0.60

F‘?This is the thirdth step: (3) Please carefully 67; )

: (= &
GT. 293.8 kcal m g/Cm3, 32—38 kcal/g,
Chinese food appears to be a dessert pastry Frosting/buttercream,0.90-1.10 g/cm?,
“ Now, as a large model designed to estimate with thick white frosting/cream, which could 3.8-4.5 kcal/g;
food calories based on reference objects, be: iced pastry / frosted cake square / Small amount of filling/crumbs, 0.70-1.00
This is the first step: (1) Please identify what Clnnamon-roll-!|ke pastry. g/cm?, 3.0-4.0 kcal/g;
the reference object is. The overall estimation should be based on Copy Table Median values are adopted
- high sugar and high-fat desserts and pastries, here: pcake=0.55 g/cm3,
[ﬁ& N rather than regular bread. pfrosting=1.0 g/cm3
1 . y,
There are two reference objects in the image — \
that can assist with scale estimation: %This is the fourth step: (4) Based on the - J
The black and white checkerboard reference estimated volume and size of the reference = _ —
card in the lower left corner; Object and the relative scale in the image' This is the sixth Step: (5) Calculate the W€Ight
T The black dot matrix calibration board estimate the volume of each food item. of each food item based on its volume and
DR beneath the food. - ’ density.
The more suitable for scale reference is the (o N - N
- - = - black-and-white checkerboard card in the ﬁy, ﬁy
2 n COT- ba SEd Ca IO rl e EStI matl 0 n VI a M LLM lower left corner, as it has clear boundaries Frgm the sce-ﬂe of the.image, the to.p size of Calculation of Weight and Calories
and regular grid patterns. this dessert is approximately the width of Cake Base
e J
th(? refere.n.ce card, but due to the foogl Wecake=100x0.55=55 g
being positioned further back and having a Calorie density adopted: 3.5 kcal/g
(0 Reference-assisted calorie estimation via MLLM CoT B ‘f This is the second step: (2) Please identify perspective effect, the actual size is slightly Ccake=55x3.5=193 kcal
what the reference object is. larger. Estimated as: length=7.0cm, Wfrosting=21x1.0=22 g
width=6.0cm, height=3.0cm. The food as a : : .
Identify Estimate e Recognize o Estimate volume Retrieve density Compute weight e N hole i . . tel t | . . Calorie den5|ty adOpted- 4.1 kcal/ g
reference reference size / all food of each food and calories and calories @ whaie 5 approximatety d I'ZC anguhar pLIsm. Cfrosting=21x4.1z86 kcal
object scale items item per gram V=7.0x6.0x3.0=126. Consi eringt at the It .
- Based on the form of the checkerboard frosting is relativelv thick. i b Sm'al.l Amount gf.F|II|ng/Crumbs.
; . 3 . . s . top Trosting is relatively thick, It can be WHfilling=5 g. Cfilling=5x3.5=18 kcal
a N 3 i A i card in the image, it is approximately 5 x 4 disassembled into: Pastry body: 100 cm 3; o = T
) @ 3 ace Calori I Referring to th _ ' ' ’ Total Calorie Estimation: Ctotal=193+86+18
Yes - &Y | =es | small squares. Referring to the Top frosting/cream cream: 21 cm 3; A small Ctotal=297 keal
| = | 3 | e estimate checkerboard reference card in common t of interlayer/debris/filling: 5 cm 3 N '
- ¥ keal / g: 1.65 ; AMOURt of INENiayEI; A2 TRINES: > G = Therefore, the estimated calorie content of
Qulity: 0.4967 V PR - T C food images, | assume: Reference card N J , L
y Qwen3-VL Detectand localze  STESIEIOE ot and clasity E;",_I';z;‘jf;";’:’,‘;" Retrieve density Volume, ref size=7.5 cmx6.0 cm. Each small grid is i ;g'; ieslsert is:
> Does the image z(nerefezr:;e::’t):j;:t and pixel-to-cm all f@ items in geometry priors cal(ogri/e:nlg:m:jam Calories; = Weight, x approximately: 1.5cmx1.5 cm. The “"“w This is the fiveth step: (5) For each food item . cd L. . . .
: §- Coin, card). cila: the image. Ry peny keal/sg, : . 3 p- ’ Given uncertainties in frosting thickness,
—P | contain a reference for each item. reference card itself is a flat paper card, look up the calories per eram and its densit . .
obi : . : : P perg Y- cake density and actual size, a reasonable
ject that can be & o/ and its thickness has virtually no impact on _ _ _
used to infer 7 : : — ~ estimating food volume. calorie range is approximately: 280-330 kcal
physical scale? 9 Confldence -aware calorie estimation 0 g My final estimation will be stated as:
Invoke multiple single-RGB ' Qwen3 VL reasomng/sconng module Normalized Selection Approximately 297 kcal.
calorie estimation tools confidence \ j
scores
Structured Select highest-
No . L™ confidence scoring _,@_,_. confidence result
\ . ‘ ‘ P
OmniFood8K —» Food type Portion ‘ Occlusion & —)@— \&:/L
S : ' match visibility stacking -
E"3 NutriNet —>@—>, | '©) Il 8 —»@— J, :
P /_\ ‘ Method Result E Calorie O n I S I O n
, applicability plausibility : ( : ( | I
u Other tools | —| C ’ @ | nfﬁ/[]' - L;N/}'_“-’ z;tlmate
Each tool cutputs a candidate Evaluate each tool result on multiple criteria sum.c:=1 sel
J

calorle value. . using chain-of-thought reasoning. 5,
S :

Final calorie result

Real-CalAgent combines image restoration and calorie
estimation in one MLLM agent.
Determine whether there is a reference object in the image It achieves strong robustness on degraded food images.

through MLLM, and then call the corresponding method to Future work will improve inference speed and tool-selection
calculate calories. reliability.
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