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Methods Twitter2015— Twitter2017 Twitter2017— Twitter2015

Precision Recall Precision Recall
UMGEF 67.00 62.81 6621 69.88 5692 6274
MLNet 70.60 62.46 66.28 71.01 58.40 64.09

The best results in the table are highlighted in bold.
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Entity type Twitter2015 Twitter2017

Train Dev Test Train Dev Test

Person 2,217 552 1,816 2,943 626 621
Location 2,091 522 1,697 731 173 178
Organization 928 247 839 1,647 375 395
Miscellaneous 940 225 726 701 150 157
Total 6,176 1,546 | 5,078 6,049 1,324 1,351
Num of Tweets 4,000 1,000 | 3257 3,373 723 723
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Twitter2015 Twitter2017

Precision Recall Precision Recall

CNN-BiLSTM-CRF 66.24 68.09 67.15 80.00 78.76 79.37
BERT-CRF 69.22 74.59 71.81 8332 83.57 83.44
AdapCAN-BERT-CRF 69.87 74.59 72.15 85.13 83.20 84.10
VisualBERT 68.84 7139 70.09 84.06 85.39 8472
0CSGA 7471 7121 72.92 - - -

UMT 7167 7523 73.41 8528 8534 8531
UMGEF 74.49 7521 74.85 86,54 8450 8551
HVPNet 73.87 76.82 7532 85.84 87.93 86.87
MLNet (ours) 7573 76.85 76.28 87.36 86.97 87.17

The best results in the table are highlighted in bold.
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Methods Twitter2015 Twitter2017

Precision Recall Precision Recall
MLNet 75.73 76.85 76.28 87.36 86.97 87.17
MLNet w/o Fus. 74.44 73.07 73.75 85.10 8451 84.80
MLNet w/0 Mtla. 74.73 73.72 74.22 8597 85.62 8579

The best results in the table are highlighted in bold.
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Cart-pole balancing test simulations

#  Fitness # Steps 0.4 # Steps 0.6 Environment order

1 1.000 200 200 04,06
2 1.000 200 200 04,06
3 1.000 200 200 06,04
4 0943 200 177 04,06
5 0.800 154 166 0.6, 0.4
6 0792 179 138 04,06
7 0.835 200 134 06,04
8 0.845 200 138 04,06
9 0873 200 149 06,04
10 0720 88 200 06,04

Avg 0874 1783 1715 nfa
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Training logic gates

Input A B NOT A NOT B Only 0 Only 1 XOR XNOR
A B

0 0 0 0 1 1 0 1 0 1

0 1 0 1 T 0 0 1 1 0

1 0 1 0 0 1 0 1 1 0

1 1 1 1 0 0 0 1 0 1





OPS/images/frobt-09-1007547/frobt-09-1007547-t003.jpg
Test logic gates

Input AND NAND OR NOR
A B

0 0 0 1 0 1

0 1 0 1 1 0

1 0 0 1 1 0

1 1 1 0 i 0
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Food foraging test simulations

# Acc. (%) EOS Acc. (%) Input order Environment order
1 88.0 926 black, white white, both, black, none
2 90.6 100 white, black white, none, both, black
3 ;K 100 black, white white, both, none, black
4 854 923 white, black white, black, both, none
5 89.5 963 white, black both, none, white, black
6 892 100.0 black, white both, white, black, none
7 87.7 926 black, white white, black, none, both
8 849 926 black, white black, both, white, none
9 89.8 100 black, white white, black, both, none
10 88.4 926 white, black black, none, white, both
Avg 884 959 na
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Logic gate test simulations

# Acc. (%) EOS Acc. (%) Input order (A, B) Environment order
1 89.8 100 (1,0), (0,0), (1, 1), (0, 1) NOR, OR, AND, NAND
2 852 95.2 (1, 1), (1, 0), (0, 0), (0, 1) OR, NOR, NAND, AND
3 860 100 (1,0), (1, 1), (0, 1), (0, 0) NOR, OR, AND, NAND
4 859 952 (0,0), (1, 1), (0, 1), (1, 0) NAND, AND, OR, NOR
5 799 857 (0,0, (0, 1), (1,0), (1, 1) NAND, AND, NOR, OR
6 888 100 (1,0, (0,0), (1, 1), (0, 1) AND, NAND, OR, NOR
7 85.1 905 (0,0), (1, 1), (1,0), (0, 1) OR, NOR, NAND, AND
8 84.8 90.5 (1, 1), (0, 1), (0, 0), (1, 0) NOR, NAND, OR, AND
9 837 857 (0,0), (1,0), (0, 1), (1, 1) NAND, NOR, OR, AND
10 885 100 (1, 1), (1,0), (0,0, (0, 1) NOR, AND, OR, NAND
Avg 857 942 n/a
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Food foraging environment conditions

Edible Black White None Both
Input

Black Eat Avoid Avoid Eat
White Avoid Eat Avoid Eat
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Model Accuracy (%) %)
ViT 91.65 86.78
DEIT 89.43 89.12
PVT 93.79 92.61

InGSA 97.99 97.88
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Attention

Accuracy (%)

mechanism

Den Res Sq
None 8735 | 8078 | 7234 | 8754 | 92.87
Self attention 8845 | 8467 | 7367 | 8979 | 9476
CBAM 88.89 | 8432 | 77.93 | 8838 | 93.62
CSDAB 8895 | 8219 | 7405 | 8875 | 93.90
Proposed (GSA) 9074 | 87.64 | 7985 | 9102 | 97.99
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Precision Recall (%) F1- AUC (%)

(%) score
(VA
Mild demented 98.02 99.00 98.51 99.16
Moderate demented 98.97 97.96 98.46 98.81
Non-demented 97.94 95.00 96.45 97.16
Very mild demented 97.09 100.00 98.52 99.50
Accuracy 97.99
Macro average 98.00 97.99 97.98 98.66
Weighted average 98.00 97.99 97.98 98.66
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Model Accuracy (%) %)
ViT 86.24 84.67
DEIT 89.44 88.12
PVT 88.48 85.98
InGSA 96.67 96.68
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ob De Re q
None 82.76 76.65 71.27 86.32 90.17
Self attention 85.43 79.89 76.39 87.36 93.44
CBAM 83.70 78.72 71.89 89.78 91.23
CSDAB 83.00 78.21 73.47 88.24 90.87
Proposed (GSA) 84.54 82.87 7998 | 9143 96.67
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Accuracy, % Precision, % Recall, % Fl-score, %

Stylus  Stylusand hand Stylus = Stylus and h Stylus  Stylus and hand = Stylus = Stylus and hand
Expert | 760 863 78.8 88.4 748 893 758 88.6
Expert 2 765 87.2 764 869 732 87.0 737 864
Expert 3 753 85.4 758 88.4 738 845 734 8538

‘The performance metrics were averaged over five folds.
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Modality eatures

Stylus kinematics features | Stylus tip coordinates (x, y,2) (z = const),
Pressure (applied force),
Azimuth (angle of the stylus projection onto the
tablet surface, counted clockwise),
Altitude (angle between the tablet screen and the
stylus),

Proximity to the writing surface.

Hand kinematics features | (x,,2) coordinates of following Index, Middle,
Ring and Pinky fingers’ bones:
« Distal,
« Intermediate,
« Proximal,
« Metacarpal,
« Proximal end of the metacarpal bone.
(%, 2) coordinates of following Thumb bones:
« Distal,
« Intermediate,
« Proximal,
« Metacarpal.
Palm center (x, y, z) coordinates,
Hand pinch position (x,,z) coordinates (thumb
and index if they are pinched),
Hand predicted pinch position (x, y, z) coordinates,
Hand wrist position (x, y, z) coordinates,
Elbow position (x,y,2) coordinates (estimated if
not in view),
Hand arm center (x, y, z) coordinates (midpoint of
the bone),
Palm speed (v, vy, v2) components,
Hand palm normal (1, ny, n,) coordinates,
Hand rotational components (1, 7y, 72, 1)
Palm width,
Palm pitch,
Palm yaw,
Palm roll,
Hand pinch strength,
Hand pinch distance,
Hand grab angle,
Hand arm length (length of the bone),
Hand arm width (average width of flesh around
the bone).
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 * 
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 *  distributed under the License is distributed on an "AS IS" BASIS,
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