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Abstract In order to predict the next task in a cooking process, it is useful to match "how a food was handled
before” (handling history for the food) with information from a recipe. This is accomplished by describing each task
as a tuple of operation name and ID of the targeted food. We propose a description of the task to obtain handling
history for each food. Normaly, cook divides/integrates foods freely during a cooking process. This disturbs 1
to 1 correspondence between ID and food. To maintain both the correspondence and handling histories, we add
information about ”which food it was” to new IDs assigned after division/integration. We got precise handling
histories, which cause mis-prediction with the discription in previous reserch, from hand-annotated data of real
cooking observation.
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Fig.1 Two simple examples of cooking behavior models. Recipe

Model is a model given by a recipe. Pre-Handling Model is a

rule about preparation for each handling in the recipe model.
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Fig.2 Workflow for matching real cooking behavior and

recipe model. The color of each object handling is
in correspondence with the recipe model shown in Fig.

1. Handlings about pre-handling model are omitted
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Fig.3 The matching problem between the recipe model and

food instances. The previous method deal with the

case (a). (b) shows a problematic case in that method.
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Fig.4 Workflow for matching recipe model and handled his-

tory for each instance via arranging whole history

along to instance IDs.
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Table 1 Labels of action, food and cooking devices. Contain-

able cooking device’s label starts with ’c’.

op. Labels operation name

al00 cut
food Labels food name
a200 peel
f2 carot
a300 stir fry
f10 chicken
a500 boil
f11 burdock
a600 put to
f12 aroid
a970 hold
f13 devil’s tongue
a800 pound
a820 tear to pieces
dev. Labels device name  dev. Labels device name
d100 kitchen knife c800 bowl
cl10 cutting board c820 tray
d120 peeler c830 basket
¢300 cooking pot d940 woode pestle

instance — food_ID | device ID (2)

food_ID — original ID | {food_ID,part ID} (3)
| {food-ID, food_1D+}

operation — operation_Label (4)

| {"put to”, device_ ID}

instance 000 00000000000000000000
0000000IDOO0O0 (0 (2)0000000040000
0000000000000000000000000000
000 1000000000000000IDO00000000
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100000 £100)0000000000000000 ID
000 deviceIDOOO0O0D0000000O000000000
00 IDO0000000000000000000 Nakauchi
0000008 0000000000000 IDOO0O0O0
0000D000000000D0000 D000 foodID OO
00000000000000000000000000 (0
(3)00000000000000000

operation 00 00000000000000000000O
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Fig.5 Two Graphs representing origins of divided/integrated

instances.
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Table 2 An example of annotated data

: 67. {{a,1}, peal} |T1.
64. {a, hold} 68. {{a,1}, whittle} | 72.
65. {a0 cut} 69. {{a, 2}, hold} |73.
66. {{a,1}, hold} | 70. {{a, 2}, peal} | 74.

{{a, 2}, whittle} 75.

{{{a, 1}, {a, 2}}, hold} 76.
{{{a, 1}, {a, 2}}0 put into a pan} | 77.
{b, hold}

{b, put into the pan}
{c, hold}
{c, put into the pan}
78. {{{a, 1},{a, 2}, b, c}, season}

Hold Putin Pan

“konjac C
carrot b {a,1}Hold  Peal  whitle
Hold  Cut

M 72273

Hold Peal  Whittle
, {{a1},{a,2} } { {{Z,]éﬁ’,Season
{a, 2} b,
Cc }) t
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Fig.7 A capture image of the hand-annotation program. IN-

DEX Track Bar shows the current frame number.
STEP Track Bar shows reproduction speed. User’s
key board operations and responces of the program are
displayed on the console. ”cutting Onion 1” is being

annotated to this frame.
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An ideal example of graph representing instances’ handled historyd Each vertex in the graph correspond each handling in Table
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Fig.8 Smart Kitchen Environment
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