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Pork slices

Pepper slices Minced green onion

Category: Shredded Pork with pepper
Ingredients: Minced green onion, Pepper
slices, Pork slices
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[FRHER Method Top-1 (%) Top-5 (%)
Q- @ OO FC7 48.02 72.01
Baseline Gist 15.39 31.85
1 il CM 16.54 39.76
OO OO OO OO . | AlexNet 64.91 85.32
— — Single-task | ;5 80,41 94.59
OO0 0000 Arch-A1  78.58 04.24
) Arch-A2  78.63 94.10
Multi-task | Arch-B 79.05 94.70
Convolutional layers Arch-C 80.66 95.05
Arch-D 8206 F 95881

Jingjing Chen and Chong-Wah Ngo. 2016. Deep-based ingredient recognition for cooking recipe retrieval.
In Proceedings of the ACM on Multimedia Conference. 32—41.
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Minced green onlon  Green vegetables Rice

‘ I

Green vegetables Barbecued pork selices

Category: Original Image
Fried Sweet and Sour .
Tenderloin
Ingredient:

Minced green onion,
Rice,

Green vegetables

Category:

Borbecued pork

with rice

Ingredient:

Rice,Green vegetables,
Garbecued pork selices|

Category

Park intestines

Category: Original Ima_ge‘ Category Minced green onion

Braised Intestines in
Brown sauce
Ingredient:

Minced green onion,
Parsley,

Pork intestines
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#Num/classes #trammg classes | #test classes #ingredients

Food101 101,000/101 101
VIREO Food-172 110,241/172 132 40 353
ChineseFoodNet 185,628/208 158 50 353

Category: - Category: Category: Category:
Dataset : Fish and Chips Cheesecake Hot Dog Pizza
Ingredient: Ingredient: Ingredient: Ingredient:
Food-101 Old bay, Flour, P Cheddar, Onion, Cherry, Cheese,
Pepper, Vinegar, Sugar' Bidttar Relish , Dogs,, Oregano , Basil
Beer, Chili, Vani ! Chili, Dog bun, #  Olive, Pizza,
i anilla, Egg ? .
Qil, Cod, Potato Mayonnaise, Mustard Qil , Salt
. Category: %2 Category: Category:
E;i;egory. Braised Beef with BJe Beef Seasoned Pk Lunes bl
Dataset : |I':l|e réﬁgient' Potatoes e with Soy Sauce Sauce '
8 : Ingredient: Ingredient: Ingredient:
Minced g &
VIREO INcecgreen Minced green ) Minced green
onion il * el Black sesame,
e . ! 2\ ohlon Crushed garlic,
P12 cn:IShEd pe'pper, Hob blocks of J Beef slices Beef slices, Chili oil
Boild egg slices potato,Beef chunks™ ’
Category: Category: Category: Category:
. Cheese Shrim
Dataset : Sirloin tomatoes Poached Egg Cold Rice Noodles Meat P
ChineseFoodNet

20
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Model Food-101 VIREO Food-172 ChineseFoodNet
Relation network-Category 93.9% 74.0% 63.8%
Relation network-Ingredient 53.5% 70.5% 64.0%
MVFSL 56.0% 74.9% 66.2%
Model Food-101 VIREO Food-172 ChineseFoodNet
Matching network-Category 45.6% 73.6% 48.9%
Matching network-Ingredient 46.8% 65.9% 52.0%
MVFSL 47.5% 74.1% 53.0%
Model Food-101 VIREO Food-172 ChineseFoodNet
Siamese network-Category 49.1% 60.3% 50.5%
Siamese network-Ingredient 54.5% 65.5% 62.5%
MVFSL 55.0% 65.8% 64.4%

21
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Model

Food-101

VIREO Food-172

ChineseFoodNet

AlexNet VGG16 VGG19 AlexNet

VGG16 VGG19 AlexNet

VGG16 VGG19

MVFSL

RN-Category 48.6% 53.9%
RN-Ingredient | 51.4% 53.5%
51.8% 56.0%

54.7% 68.8%  74.0%
55.1% 70.3%  70.5%
56.4% 70.8% 74.9%

74.6% 59.5% 63.8%
73.6% 59.4% 64.0%
75.7% 60.4% 66.2%

62.9%
65.6%
66.3%
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O A=

Relation networkig &7EFood-101XJLt3LiG25ER
Model 64 Filters 128 Filters
1 Conv layer 55.1% 56.7%
2 Conv layer 56.0% 56.9%
3 Conv layer 57.3% 57.7%
4 Conv layer 57.1% 57.8%
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;f} 1. SeRiRI=JcAMIEAZ “batch hard” STV <
. EigE— \batchesh, SESTFEME
i ZIKE—X’EUHQ?E'JZT_GQH
= 2 H® ?«bﬂ]lxﬁ‘ﬁ’llﬂé T REMIGEHY

=IthER batch hard TEkEok

7(?&?&%1_-_-5@0 ZRA9=JT4H. |
3. AUFEANHRER TEFREZME—

H=TCAmESE, 7 —/\batchc:
SHENMERPRMENIGN=THZA,
A IR_BkiEpositiveBUEXIRIXRES
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Ltriplet(f@ (x7), fo(x), fo (x+))

= max{(m +|9, (T(fg (%), fo (x_)))

P (T(fe (%), fo (x+)))[) , 0}

D J0 3ynyisu| &\ x%! $ E“?’ Q '*
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Model Food-101 VIREO Food-172 ChineseFoodNet
Siamese network 49.1% 60.3% 50.0%
Matching network 45.6% 73.6% 48.9%
Relation network 53.9% 74.0% 63.8%
Triplet network-Euclidean 56.1% 75.2% 61.4%
Our method 56.9% 76.9% 66.1%
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: oo Model 64 Filters
76 Batch hard 96.1%
_"5 (0.1,0.9) 12.7%
" (0.2,0.8) 73.9%
z 27 (0.3,0.7) 75.5%
- (0.4,0.6) 76.9%
e ———— (0.5,0.5) 75.5%
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Joint Food Attributes and Multimodal Content Modeling for Recipe Retrieval and Exploration. IEEE
Trans. Multimedia 19(5): 1100-1113 (2017)
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950-964 (2018)
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