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Figure S1. Parameter sweep for offline classification accuracy. 
We performed a parameter sweep in order to assess the effect of the time window 
selected for analysis and the smoothing parameters applied to the neural features. We 
assessed window durations between 200 and 2000ms, with offsets between 0 and -
1000ms for the start of the window relative to the go cue. We also assessed the effects 
using gaussian kernels widths between 25 and 400ms. Overall, longer time durations 
and broader smoothing kernels tended to yield higher classification accuracy across the 
49 gesture classes. The highest accuracy was achieved for time windows that included 
time periods before and after the go cue. Classification accuracy changed gradually with 
a broad set of parameter settings producing similar results. 



 
Figure S2.  Closed-loop gesture decoding for participant T11. Each confusion matrix 
shows classification results between six or seven gestures in one of the eight closed-

Left index finger - up
Left wrist - down
Left wrist - right

Right arm - rotate supination
Right index finger - down
Right pinky finger - down

accuracy = 90.2% (143 trials)
Left thumb - down

Left wrist - left
Left wrist - up

Right arm - rotate pronation
Right middle finger - down

Right pinky finger - up

accuracy = 92.0% (150 trials)
Left arm - rotate supination

Left index finger - down
Left thumb - out

Right ring finger - down
Right wrist - down
Right wrist - right

accuracy = 85.3% (150 trials)
Left arm - rotate pronation

Left pinky finger - down
Left pinky finger - up

Right index finger - up
Right wrist - left
Right wrist - up

accuracy = 92.0% (150 trials)

Left hand - ok
Left hand - power grasp

Left ring finger - down
Right hand - key grasp

Right hand - open
Right hand - scissors

accuracy = 93.3% (150 trials)
Left hand - key grasp

Left hand - open
Left hand - scissors

Right hand - ok
Right hand - power grasp

Right thumb - out

accuracy = 85.3% (150 trials)
Left hand - love sign

Left hand - rock on
Left hand - thumbs up
Right hand - zoom in

Right hand - zoom out
Right thumb - down

accuracy = 88.7% (150 trials)
Left hand - zoom in

Left hand - zoom out
Left middle finger - down

Right hand - love sign
Right hand - rock on

Right hand - thumbs up

accuracy = 85.6% (90 trials)

A

Left hand - ok
Left hand - power grasp

Left ring finger - down
Right hand - key grasp

Right hand - open
Right hand - scissors

accuracy = 78.3% (120 trials)
Left hand - key grasp

Left hand - open
Left hand - scissors

Right hand - ok
Right hand - power grasp

Right thumb - out

accuracy = 83.3% (120 trials)
Left hand - love sign

Left hand - rock on
Left hand - thumbs up
Right hand - zoom in

Right hand - zoom out
Right thumb - down

accuracy = 85.8% (120 trials)
Left hand - zoom in

Left hand - zoom out
Left middle finger - down

Right hand - love sign
Right hand - rock on

Right hand - thumbs up

accuracy = 85.0% (120 trials)

Left index finger - up
Left wrist - down
Left wrist - right

Right arm - rotate supination
Right index finger - down
Right pinky finger - down

accuracy = 75.0% (120 trials)
Right pinky finger - down

Left thumb - down
Left wrist - left
Left wrist - up

Right arm - rotate pronation
Right middle finger - down

accuracy = 74.2% (120 trials)
Left arm - rotate supination

Left index finger - down
Left thumb - out

Right ring finger - down
Right wrist - down
Right wrist - right

accuracy = 85.0% (120 trials)
Left arm - rotate pronation

Left pinky finger - down
Left pinky finger - up

Right index finger - up
Right wrist - left
Right wrist - up

accuracy = 85.0% (120 trials)B

Left ring finger - down
Left hand - ok

Left hand - power grasp
Right hand - key grasp

Right hand - open
Right hand - scissors

accuracy = 91.7% (60 trials)
Left hand - key grasp

Left hand - open
Left hand - scissors

Right hand - ok
Right hand - power grasp

Right thumb - out

accuracy = 95.0% (60 trials)
Left hand - love sign

Left hand - rock on
Left hand - thumbs up
Right hand - zoom in

Right hand - zoom out
Right thumb - down

accuracy = 93.3% (60 trials)
Left hand - zoom in

Left hand - zoom out
Left middle finger - down

Right hand - love sign
Right hand - rock on

Right hand - thumbs up

accuracy = 78.3% (60 trials)

Left wrist - down
Left wrist - right

Left wrist - up
Right arm - rotate supination

Right index finger - down
Right pinky finger - down

accuracy = 78.9% (180 trials)
Left wrist - up

Left thumb - down
Left wrist - left

Right arm - rotate pronation
Right middle finger - down

Right pinky finger - up

accuracy = 84.2% (120 trials)
Left arm - rotate supination

Left index finger - down
Left thumb - out

Right ring finger - down
Right wrist - down
Right wrist - right

accuracy = 80.0% (60 trials)
Left arm - rotate pronation

Left pinky finger - up
Left ring finger - down
Right index finger - up

Right wrist - left
Right wrist - up

accuracy = 96.7% (60 trials)
C

Right index finger - down
Right pinky finger - down

Right arm - rotate supination
Left wrist - down
Left wrist - right

Left index finger - up
Do nothing

Right middle finger - down
Right pinky finger - up

Right arm - rotate pronation
Left wrist - up
Left wrist - left

Left thumb - down

accuracy = 53.3% (60 trials)
Right ring finger - down

Right wrist - down
Right wrist - right
Left thumb - out

Left arm - rotate supination
Left index finger - down

accuracy = 55.0% (60 trials)
Right index finger - up

Right wrist - up
Right wrist - left

Left pinky finger - up
Left arm - rotate pronation

Left pinky finger - down

accuracy = 53.3% (60 trials)

Right hand - open
Right hand - scissors

Right hand - key grasp
Left hand - power grasp

Left hand - ok
Left ring finger - down

accuracy = 81.7% (60 trials)
Left hand - open

Left hand - scissors
Left hand - key grasp

Right hand - power grasp
Right hand - ok

Right thumb - out

accuracy = 63.3% (60 trials)
Right hand - zoom in

Right hand - zoom out
Right thumb - down
Left hand - rock on

Left hand - love sign
Left hand - thumbs up

accuracy = 75.0% (60 trials)
Do nothing

Left middle finger - down
Left hand - zoom in

Left hand - zoom out
Right hand - rock on

Right hand - love sign
Right hand - thumbs up

accuracy = 61.4% (70 trials)

D
accuracy = 78.6% (70 trials)

Right index finger - down
Right pinky finger - down

Right arm - rotate supination
Left wrist - down
Left wrist - right

Left index finger - up
Do nothing

accuracy = 67.9% (140 trials)
Right middle finger - down

Right pinky finger - up
Right arm - rotate pronation

Left wrist - up
Left wrist - left

Left thumb - down

accuracy = 72.5% (120 trials)
Right ring finger - down

Right wrist - down
Right wrist - right
Left thumb - out

Left arm - rotate supination
Left index finger - down

accuracy = 83.3% (60 trials)
Right index finger - up

Right wrist - up
Right wrist - left

Left pinky finger - up
Left arm - rotate pronation

Left pinky finger - down

accuracy = 51.7% (60 trials)

Right hand - open
Right hand - scissors

Right hand - key grasp
Left hand - power grasp

Left hand - ok
Left ring finger - down

accuracy = 95.0% (60 trials)
Left hand - open

Left hand - scissors
Left hand - key grasp

Right hand - power grasp
Right hand - ok

Right thumb - out

accuracy = 98.3% (60 trials)
Right hand - zoom in

Right hand - zoom out
Right thumb - down
Left hand - rock on

Left hand - love sign
Left hand - thumbs up

accuracy = 89.7% (97 trials)
Do nothing

Left middle finger - down
Left hand - zoom in

Left hand - zoom out
Right hand - rock on

Right hand - love sign
Right hand - thumbs up

accuracy = 91.4% (70 trials)

E

Right index finger - down
Right pinky finger - down

Right arm - rotate supination
Left wrist - down
Left wrist - right

Left index finger - up
Do nothing

accuracy = 80.0% (70 trials)
Right middle finger - down

Right pinky finger - up
Right arm - rotate pronation

Left wrist - up
Left wrist - left

Left thumb - down

accuracy = 85.0% (60 trials)
Right ring finger - down

Right wrist - down
Right wrist - right
Left thumb - out

Left arm - rotate supination
Left index finger - down

accuracy = 90.0% (60 trials)
Right index finger - up

Right wrist - up
Right wrist - left

Left pinky finger - up
Left arm - rotate pronation

Left pinky finger - down

accuracy = 73.3% (60 trials)

Right hand - open
Right hand - scissors

Right hand - key grasp
Left hand - power grasp

Left hand - ok
Left ring finger - down

accuracy = 78.3% (60 trials)
Left hand - open

Left hand - scissors
Left hand - key grasp

Right hand - power grasp
Right hand - ok

Right thumb - out

accuracy = 88.3% (60 trials)
Right hand - zoom in

Right hand - zoom out
Right thumb - down
Left hand - rock on

Left hand - love sign
Left hand - thumbs up

accuracy = 81.7% (60 trials)
Do nothing

Left middle finger - down
Left hand - zoom in

Left hand - zoom out
Right hand - rock on

Right hand - love sign
Right hand - thumbs up

accuracy = 81.4% (70 trials)

F

0

10

20

30

40

50

60

70

80

90

100
%

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

(Trial day 219)

(Trial day 227)

(Trial day 248)

(Trial day 854)

(Trial day 856)

(Trial day 861)



loop gesture sets for each of the six sessions. A gesture was considered to be correctly 
decoded in a trial if the most frequently decoded gesture other than “no decode” 
matches with the cued gesture. If none of the likelihood estimations across all gestures 
exceeded threshold, * refers to the “no decode” class, i.e. no gesture was decoded 
throughout the entire trial. 
 

 
Figure S3. Closed-loop gesture decoding for participant T5. Each confusion matrix 
shows classification results between six or seven gestures in one of the eight closed-
loop gesture sets for each of the two sessions. 
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Figure S4. Finger Flexion decoding accuracy across the cortical surface. Each 
grid partition represents the position of a single electrode on a 10 by 10 grid (note that 
the corners are not connected, for a total of 96 active electrodes per array). Each 
square is colored according to the highest decoding accuracy for features recorded at 
that location (either threshold crossings or spike power) averaged across all sessions. 
Results for 4 way classification of individual finger flexion movements are shown 
separately for the left and right hands (left and right columns, respectively). Only one 
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array is shown for participant T11 (top row), since the other array did not display 
features with significant decoding. Two arrays (anterior and posterior) are shown for 
participant T5 (middle and bottom rows, respectively).  

 
 
Figure S5. Flexion vs. Extension decoding accuracy across the cortical surface. 
Similar layout to figure S4, but showing 2-way classification of intended movements 
involving flexion vs. extension of the digits.  
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Figure S6. Gesture group / effector decoding accuracy across the cortical 
surface. Similar layout to figure S4, but showing 6-way classification of intended 
movements according to gesture class (left column) or 2-way classification of effector 
(i.e. left or right hand, right column).  
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