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Table 1 The table of work management.
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Fig. 3 Example of transition of work management table.
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Fig. 4 Movement orientation histogram of cutting.
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Table 2 Cooking behavior distribution.

cooking behavior distribution(%)

add | stir cut | peel | beat

cutting board 0.00 | 0.00 | 0.75 | 0.25 | 0.00
bowl 0.57 | 0.40 | 0.03 | 0.00 | 0.00
kitchen knife 0.00 | 0.00 | 0.91 | 0.09 | 0.00
ladle 0.09 | 0.91 | 0.00 | 0.00 | 0.00
flying pan 0.25 | 0.00 | 0.00 | 0.00 | 0.75
peeler 0.00 | 0.00 | 0.00 | 1.00 | 0.00
pot 0.46 | 0.18 | 0.00 | 0.00 | 0.36
measuring spoon | 0.93 | 0.07 | 0.00 | 0.00 | 0.00
chopsticks 0.36 | 0.21 | 0.00 | 0.00 | 0.43
food turner 0.00 | 0.00 | 0.00 | 0.00 | 1.00
edd whisk 0.00 | 1.00 | 0.00 | 0.00 | 0.00

fEIZ (add : stir : cut : peel : beat) = (0.05:0.15 : 0.68 :
0.07: 0.00) &7%5%.
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Table 3 Cooking behavior distribution.
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AHERE) /R EL 50(10) 30(6) 480px x 270px
) - 2 (VU —%AER)  480px x 270px
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Fig. 5 Example of foodstuff.
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Fig. 7 The table of work management by cooking.
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Fig. 8 AlexNet parameter.
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72U, FEEROBE T 3FHOEM (234 F, =0
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VTCHETZIT o 72,
(a) k-NN (k=1)
(b) Support Vector Machine (RBF 77— % JL)
() =a—F 3y h7—7 (BBh)E : 10)
B 10 iZBEAE L AN T T LADKNR— 2 ORGSR
ZRT. SE0O, BEIAME R NS S LA TEEBENRDS
BWARZ—=2THo72 SVM OFRE2BE HEL AT S

Prediction Label
carrot | onion | potato |pumpkin| spinach
carrot | 0489 | 0.219 | 0222 | 0.075 | 0.000
| onion 0244 | 0.250 | 0469 | 0.036 | 0.003
% potate | 0.117 | 0.106 | 0658 | 0.089 | 0.031
E pumpkin| 0.103 | 0.069 | 0.056 | 0.542 | 0.231
spinach | 0.003 | 0.000 | 0.022 | 0.125 [N0i8500|
accuracy 0.557
B 9: febA OSSR

Fig. 9 Recognition of foodstuff.
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TR PR OME AR 11 (TR T, 11 FEO R
AL 66.3%TH D, HMHBEIZEHT LTS
v (flying pan) PEHRL 2% TH o7z, WML TEH (edd
whisk) ZFRE, SEMIZ 50%20 EORE THAITE TV

5. 72, BERPATIIEEIL50~64%TH 72035, D
Prediction Label
add beat cut peel stir
5 add | 0.667 | 0.167 | 0133 | 0.033 | 0.000
< | beat | 0.000 0.000 | 0.000 | 0.000
: cut 0.000 | 0.200 | 0.100 | 0.633 | 0.067
2 | peel | 0.000 | 0.033 | 0.000
=1 stir | 0.000 0.100
accuracy | 0.553
(a) k-NN
Prediction Label
add beat cut peel stir
3 add 0.000 | 0.067 | 0.000 | 0.000
< | beat | 0.200 | 0.467 | 0.200 | 0.000 | 0.133
j cut 0.333 | 0.067 | 0.167 | 0.333 | 0.100
2| peel | 0.133 | 0.000 | 0.067 | 0.733 | 0.067
P stir 0.000 | 0.100 | 0.233 | 0.000 | 0.667
accuracy | 0.593
(b) SVM
Prediction Label
add beat cut peel stir
5 add [ 0.367 | 0.333 | 0.167 | 0.033 | 0.100
4 | beat | 0.000 0.000 | 0.000 | 0.133
; cut 0.000 | 0.133 | 0.367 | 0.200 | 0.300
2| peel | 0.000 | 0.033 | 0.000 0.033
= stir 0.067 | 0.700 | 0.033 | 0.000 | 0.200
accuracy | 0.547

(c) =a—IIxy bT—72
10: BB A b 75 L ORGSR

Fig. 10 Recognition of movement orientation histogram.
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prediction labels

cutting flying measuring g food | egg

oan bowl | kitchen | ladle B peeler | pot . chopsticks e etk

Z';'g:'g’ 0.04| 0.00 [0.00|0.02|0.02|0.00| 0.02 0.00 | 0.2 |0.00

bowl | 0.04 0.00 |0.00]0.04] 0.02 [0.04] 0.00 0.04 | 0.02]0.00

Kishen | 0.08 |0.02| 0.64 (0.00| 0.04 | 0.04 |0.00| 0.06 0.06 | 0.06|0.00

ladle | 0.02 |0.00] 0.00 [0.50] 0.00| 0.16 |0.00] 0.06 0.02 | 0.24]0.00

2 [flying pan| 0.00 | 0.00| 0.00 |0.00 {0820 0.06 |0.02] 0.00 0.00 | 0.00 | 0.00

8 [ peeler | 0.06 |0.00| 0.00 |0.02] 0.02 [0:74] 0.02| 0.08 0.00 | 0.06 | 0.00

@ pot | 0.00 [0.02] 0.00 [0.00[0.16] 0.00 [OiF8] 0.04 0.00 | 0.00 ] 0.00

B mizsufr'l"g 0.06 |0.06| 0.00 [0.00|0.00 | 0.08 [0.06| 0.54 0.04 | 042 |0.02

onoPstek| 0,02 | 0.02| 002 |0.02| 0.02| 014 |0.00| 0.00 068 | 0.06 | 0.02

‘;fs:r 0.00 [0.00| 0.02 [0.00|0.02| 0.14 [0.00| 0.06 0.06 | 0.70 | 0.00

ogg whisk| 0.04 | 0.00| 0.00 |0.04] 0.04 | 0.22 [0.00] 0.04 0.08__| 0.44 | 0.10
accuracy | 0.663

11: DHEE%EEWL\H&@%*%

Fig. 11 Result of cooking utensils recognition.
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PHWTWAREGEE L H O TWRWEGEAETRARD, HWwT»
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A B |#A0ORE 0.629
peel | 0| add | 1| peel | 0 |[ADH DK E 0.654
peel [ 0| beat | O] cut | 1|BOHDEE | 0.556
peel | 0| add | 1| cut [ O]add 1.000
cut [ 1] beat| 1| peel | O |beat 0.667
cut [ 1] beat | 1| peel | O|cut 0.636
cut [ 1] beat| 1| cut | 1]|peel 0.000
cut | 1| stir | 1| beat | 1|stir 0.875
cut | 1] stir |1 add | 1
cut | 0| stir [ 1 stir |1
cut |0 stir [0
cut | 0] stir | 1
add | 1| stir |1
beat [ O | stir | 1

(a) EEBHE T —T V7L

A B |#A0RE 0.857
peel | 1] add | 1| peel | 1 |ADHDFEE 0.846
peel | 1| beat | O] cut | 1|BOHDEEE | 0.889
peel | 1| add | 1| cut [ O]add 1.000
cut [ 1] beat| 1| peel | 1|beat 0.667
cut [ 1] beat| 1| peel | 1]cut 0.727
cut [ 1] beat| 1| cut | 1]|peel 1.000
cut | 1| stir | 1 beat | 1 |stir 1.000
cut | 1] stir |1 add | 1
cut [ O] stir | 1| stir |1
cut | 1] stir |1
cut | 0] stir |1
add | 1| stir |1
beat | 0| stir | 1

(b) E¥EHT—TNH Y
12: FAPREEZRFR DGR

Fig. 12 Recognition of cooking behavior.
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TWizds, FERBRIZ 85 T%E WHRERIZR -7, Zhik, %
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MR T AREE o T\, £z, SHEHIZMHET 2EA
X 1IFEEOA L U2y, ERICITE T & il 8%
AWBZEnBHY, ThEThOHEESFET S & TR
BBEFSZEDNTEZOTRRVIEER S, MOER
LT, FRF—REIARERA TV MR ERVERET
Hol-W, EEROBETIE, EBRORETIIEREZZTOE
FEVWTWZY, BHICBWTIZAERHERRZI1I2&D
BDEAD D570 Uiz Z EDEENEL - HRTH
5LFEZ5.

7. BHYIC

AR TIEX, by TR UERE LTV YRR EEH
U, B ZLIZHABEEFIE DS L FAEZHNT,
FHEEE E D FRE & Mt U 7z,

ZOFEHR, BMFERATOREIL 55.7%, BEIGEE
A NI L TOMEHEREL 59.3%, TR0
ElX66.3%TH 0, TnoDHEEMEZHW7-FHHEED
RKEE X 62.9%, TSI hy TX T UIEHRELTL VY
TR OERLZHFHBEEE T -7V E2HEH LGS
85. TN DIERTH o7z, 518, HHOFMEEEDOTIME, HE
ETB-ODEEMEDE L, EROL Y EIZHLTDOE
BET>TWFETH 5.
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