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RESEARCH BACKGROUND RESEARCH PROBLEM

* In recent years, .Exampl.e: when user want to figure out one specific . » Basic image recognition method: |
user-submitted instructional cooking step: . o Good for entities like tools - applying to tool

. . recognition
recipe sites have o Difficult for ingredient (ingredient shapes are
become popular.

Cut itﬂ slices.

Food entity is omitted in the text.

We could extract food
information from images

changing as being cooked) - need adjusting

* Images located in different positions in the
. cooking procedure of the same ingredient may
be very different.

* Foodstuffs are omitted in some instructional steps.
o difficult to understand. ;
* However, those omitted entities in text descriptions are

* Recipes with
text-image paired

Instructions. sometimes shown in the attached images. Thesomepotan | | Severst vting e Vadious ptato recipes
Target iﬂi
* Recipe website; [ Daa 1)

If we want to supplement food in text, we need to
recognize food in instructional images.

* Therefore, we need to recognize food in instructional : | emedoresase S
images. 5 -

STAGE-AWARE INGREDIENT RECOGNITION METHOD

- We compute the relative position of the steps in the

'8

Haodou

-V -.-gﬂ |
Beginning F E'_ o | B
1 LJE; | ol

Stage A

i - ]
iy _ gt
2 B P
7 - - £ o h"‘i..
rh ¥ .3 T
-
L !
i,
E. e

source: https://www.haodou.com/recipe/1190778 .
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DATASET

Recipe Dataset Statistics (up to now)
» #Recipes: 398,597

» #Ingredient Classes: 35,319 whole recipe RelativePositi StepNum .
» #Instructions (text and image): 3,745,544 clattvelostiion =
M( ge) - E.g., Step No.4 out of 15 steps: 0.267 TotalStepNum .
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» #Ingredient classes used in this experiments: 20 Finishing Stage Step 1 Sre
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> high frequencies of occurrence

o #lmages of 20 classes: 35,401

Potato, ginger, onion, pork, shrimp, chicken, corn, Stage-Aware Ingredient Recognition

carrot, eggplant, shallot, tofu, spinach, sauce, chili, |

Bread doughl fishieg g cucumber soybean » Stage-Aware Recipe Image Recognition For Food Changing in Appearance

» Overview of the baseline method and proposed methods:
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EXPERIMENT AND EVALUATION

Table 2: Accuracy of Stage-wise Model Learning

Table 4: Comparison of the Proposed and Baseline Methods

Training \| | Beginning | Intermediate | Finishing | All _ _
Test Subset Plan Top-1 acc. Table 5: Comparison of Our Methods Based on SENet154 with
Ifeginn;ng 4.72% 40.6)% | 4991% Baseline (SENet154) 49.63% Other Standard Methods Table 6: Final Accuracy of Our method
termediate 55.63% 60.59% 4951% | 47.33% : —
Finishin 12707, 50 667 3 17 01% Stage-Wise | Beginning Subset 64.16% Plan Top-1 acc. | Top-3 acc. | Top-5 acc. Model Selection | Accurac
& ! O Model | Intermediate Subset |  60.59% Y
All 50.17% 51.74% 46.28% | 49.63% . e HF?ranjliﬂ; bu F;__E 52'33; Ours | Stage-Wise 59.19% 81.21% 89.47% Beginning Subset Model 1 64.16%
earnin 111s upse . (7 1
Table 3: Accuracy of Stage-aware Curriculum Learning (m(i) = Ig) Av EE P 50197 Model 2 60.35% 83.76% 90.91% hl;?rfnﬁfhatg St:l bset ﬁoj&i g :zgl%
Tratning Pattern\ | Berinning | Tntermediate | Finishi s —— gs — 60‘10; Baseline | SENet154 49.63% 76.51% 86.93% ”“; Ing Subset ode — 34%
raining Pattern eginning | Intermediate mishing urriculum eginning subse A0% verage 70%
Test Subset Learning Inte%mediagte Subset | 62.61% R;(s}néiﬂ :g:;% ;;;3% ::3?%
Pattern 1 64.16% %125 20.63% Pattern 3 Finishing Subset 58.34% o7% 207 L%
Pattern 2 61.79% 58.84% 55.31% (Model 2) y—— 60' 3t% AlexNet 31.77% 64.06% 77.42%
Pattern3 | 60.0% : o

CONCLUSION

e Contributions:

1. We construct a recipe dataset which contains both instructional text and image data.

* Future work
- Since We only focused on the single-label recognition in this

2. We develop a recognition method for ingredients whose appearance changes with the
cooking progress

work, experiments with multi-label data is also an important
remaining issue for future work.
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