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37HE2{ 714 (Spatial pooler concepts)
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(Temporal pooler details)
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. forcin columns

overlap(c) =0
for s in connectedSynapses(c)
overlap(c) = overlap(c) + input(t, s.sourcelnput)

if overlap(c) < minOverlap then
overlap(c) =0
else

1

2
3
4
5.
6.
7
8
9
10. overlap(c) = overlap(c) * boost(c)

@A 2: 9 A (Inhibition)

T A S = A B o] Fofl o} ZH S o] S A E Attste A Y
desiredLocalActivity 2}= W45 & e
TkoF desiredLocal Activity 7F 10 o] 2k, A 9E Qtoll A 10 Al 2 =2 kS 7HA = 2 B}

o 2 g b e 2ol S g,

11. for c in columns

12.

13. minLocalActivity = kthScore(neighbors(c), desiredLocalActivity)
14.

15. if overlap(c) > 0 and overlap(c) 2 minLocalActivity then
16. activeColumns(t).append(c)
17.

A 3: 845 (Learning)
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247 58] 3FA] 3 gohH (activeDutyCycle =
7R U T (30-32 ). T ATl vhef oW ZEl o] A E Al
2=t (overlapDutyCycle 2 74 %), 454 #bS 7FeA A YT (34-36 &), 3FaL: g5

71& & 113= 735, boost(c) &= A Y T

A 3 o] mpA el =, JAIREE S A A U (38 ).

18. for c in activeColumns(t)

19.

20. for s in potentialSynapses(c)

21. if active(s) then

22. s.permanence += permanencelnc

23. s.permanence = min(1.0, s.permanence)
24, else

25. s.permanence -= permanenceDec

26. s.permanence = max(0.0, s.permanence)
27.

28. for c in columns:

29.

30. minDutyCycle(c) = 0.01 * maxDutyCycle(neighbors(c))

31. activeDutyCycle(c) = updateActiveDutyCycle(c)

32. boost(c) = boostFunction(activeDutyCycle(c), minDutyCycle(c))
33.

34. overlapDutyCycle(c) = updateOverlapDutyCycle(c)

35. if overlapDutyCycle(c) < minDutyCycle(c) then

36. increasePermanences(c, 0.1*connectedPerm)
37.
38. inhibitionRadius = averageReceptiveFieldSize()
39.
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obef x| FRIF ] o] LA AFEH 5.

KthScore(cols,k)

FolR 7 ZE3o) A kAR £ AR e wast
updateActiveDutyCycle(c)
A o] F-of] Awmpit A= 2 ¢ 7F A st A=A ol o gk W5k

updateOvelapDutyCycle(c)

Aupi} 24 25 ¢ 7F minOverlap Bt & 34 7HA =21 o] Al g W s}sd - 3hS ALt
averageReceptiveFieldSize()
REAYHE AdZ4A 5 8AY A7ol e Ft A E. A2 FE8F S A FS
Q2 AAHE A HAETS X3 (G EA] 3t >=conntectePerm ¢] 74 -$). o] 3t ZHE
Atol o] ZE T A 9] oAl A EE AA 3=t AHEE.
maxDutyCycle(cols)
FolW 2y g AEo A Ze 9] F o) activeDutyCycle = HHH3}H
increasePermanences(c,s)
e £33 EEAYEES] 9HA S s GARE S7HAA
boostFunction(c)
ol Zelo] 7t A] Fe Wk 7R g 27 E>=1 9. vHeF activeDutyCycle(c) 2]

#ke] minDutyCycle(c) X .t} AT A, 7F5 ] gk
activeDutyCycle ©] minDutyCycle 3k o} &l 2 E o] %]
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A 4% : NZHEY A 7} (pseudocode)

o] Fol A ANFLAFE THE AT AT hHES O QU o] mES] dge

FE ] 23] AAFE activeColumns(t) QU T o] ZE= S A A A t & RE A S 9

A 1: 2 Avhol ZA 4 E) Q1 activeState(t) S A4S U T}
WA 2: 7} Adwioh o S E Q1 predictveState(t)E Al AU T
A 3 AHEES QU0 E Y.

% Thgol A ek ALgf Tk sk F2hE el sk thE ) vl 1 3 e 2 ol e
stol 588 715 50] IFU T A F0E ) vlE 84 o Bdal] wEe], WA
AQE A F2 502 B2 OE Fol, 723} g0l §A7 WAL FFES
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ek

MUEH 71RE  2ET A

oA 1
A WA GAE RE AE] EA AHE Astets AdUg. FEY E S SEd e

A4

Zrglmbet ofwj gk o] & sl o] of 32| & A &l of Tk, nheF of W Al o] o} Sk A & L <]

JH LS dddntd (&, o] d Az dAl A S8 A= 7]l 9§ predictiveState 7} 1 ©]

), LAEZE 2 U 4-9 W), wheF ol A =R E o] o] o SkA] KT
g A5 = predictiveState 7} 1 ©] ofHIeb), 1 Z o] &3k E A7}

243 gy (11-13 39).

)

. for c in activeColumns(t)

1
2
3 buPredicted = false

4 for i = 0 to cellsPerColumn - 1

5. if predictiveState(c, i, t-1) == true then

6 s = getActiveSegment(c, i, t-1, activeState)
7 if s.sequenceSegment == true then

8. buPredicted = true

9. activeState(c, i, t) = 1

10.

11. if buPredicted == false then

12. for i = 0 to cellsPerColumn - 1

13. activeState(c, i, t) = 1
oA 2

14.forc,iin cells

15. for s in segments(c, i)

16. if segmentActive(c, i, s, t) then
17. predictiveState(c, i, t) = 1
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A HA GA = s s 2 &3 5 AE 9 activeState & Al4tehe AYUT 1 Z4HE
& tibe] g A este] k<5 A (learnState) =
cRkoF o AT A ZHE o] =S oS3 A ETF Ak
8 FFE 7100 93 predictiveState 7} 1 o] 2}4), 21 A| . E0] 43} FY v} (23-27 &), Thef
T E 79 &4 o] learnState 7F 1 91 M| 3£ ol A] B EH o]
AU (28-30 ). vbef of iAol A o] ] H S o FokA] XPTH, 2 A &
As ol &4 st FUth32-34 ). Alh7E, 7Hd #rol 2 st A E7) S A E R DB E AL (36-

41 ) Al =5 FAE717F LAl 2 Ha Y

[
i
ol
)
Lo
i
jui
d
)
v
ol

fl

X
ol
ot
i
o
ol
L
rlo
o
o
B
mi
bl
i
o

o

O AL Sh 5 Al 22

o

)

|
2=

il

18. for c in activeColumns(t)

19.

20. buPredicted = false

21. IcChosen = false

22. for i = 0 to cellsPerColumn - 1

23. if predictiveState(c, i, t-1) == true then

24, s = getActiveSegment(c, i, t-1, activeState)
25. if s.sequenceSegment == true then

26. buPredicted = true

27. activeState(c, i, t) = 1

28. if segmentActive(s, t-1, learnState) then
29. IcChosen = true

30. learnState(c, i, t) = 1

31.

32. if buPredicted == false then

33. for i = 0 to cellsPerColumn - 1

34. activeState(c, i, t) = 1

35.

36. if IcChosen == false then

37. I,s = getBestMatchingCell(c, t-1)

38. learnState(c, i, t) = 1

39. sUpdate = getSegmentActiveSynapses (c, i, s, t-1, true)
40. sUpdate.sequenceSegment = true

41. segmentUpdateList.add(sUpdate)
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F i AR BE AEe] oSS ANsHE AAU T shke] A Ale] 47 £E ]
F stuete S48 o 34U 2 Solduth o= 1 A 2o vrlo] £ we Adsol,

42.forc,iin cells
43. for s in segments(c, i)
44, if segmentActive(s, t, activeState) then
45, predictiveState(c, i, t) = 1
46.
47. activeUpdate = getSegmentActiveSynapses (c, i, s, t, false)
48. segmentUpdateList.add(activeUpdate)
49.
50. predSegment = getBestMatchingSegment(c, i, t-1)
51. predUpdate = getSegmentActiveSynapses(
52. c, i, predSegment, t-1, true)
53. segmentUpdateList.add(predUpdate)
oA 3

Al A o] A mihA Hh G A= A A SHEE sk AdU T o] @AM s T = trlska

A JHOlEE AA R AdstA H=d], ol = obAd Ao A fJ=lo] S0, 1 o] g
AIEZ A E A -ort doPdytt (56-57 A). wheF A7} oW & o] f-af A o] = el S
AL WEG, 7 FE7) o AL kAU T (5860 &),

54.forc,iin cells

55. if learnState(s, i, t) == 1 then

56. adaptSegments (segmentUpdateList(c, i), true)

57. segmentUpdateList(c, i).delete()

58. else if predictiveState(c, i, t) == 0 and predictiveState(c, i, t-1)==1 then

59. adaptSegments (segmentUpdateList(c,i), false)

60. segmentUpdateList(c, i).delete()

61.
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cell(c,i)
cellsPerColumn

activeColumn(t)

activeState(c,i,t)

predictiveState(c,i,t)

learnState(c,i,t)

activation
Threshold

learningRadius
initialPerm

connectedPerm

Arkeh sl ghe 7hA = 29 boolean) ], 77 <]
FREA ZHE o] P} HA ) AF HeE Tl she] 2 c o Wi o

AZECON A 9] B A EE Ll mheF 1 o] ], 1 e d )
OF A ZHE P& w2 W ol e A g A7k W b

o
o

ofn],

zt Auht} &b o] ghS 71 = B 7 (boolean) W Bl . & A ¢

oA =B o] ¥} A o] AIZFHerS e to] el e o A9
Al bt ol A o] o S el & vERd. vhek | o], 1 Al d A o] Al7E
Hehg upRro = ot Alo A )1 o] o & Aleletal o S5k
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A&
% Y (boolean) ™ .
o] &4 AAAE YE. =710 AAH o &4dstd

A 2o] 227} o] ghE Y AW, T A E Y 7 A3 H A vhar

minThreshold <5

newSynapseCount  3}5o] dojuf= Ft 35 7)ol talld 5= = o] ATyl b

permanencelinc d7d-7]Hk k5o dojd uf) Aol A S7tekE 45 g

permanenceDec DA-710k shgo] dojd wf Al ol M ks dEA B

segmentUpdate T FAEVIE dulolEdt=d Zod Al 7 ARE Ha A
a) TFE7] Y22 F74E71019H -1),b) 31 AP 25
L2 ool FAE7IE TAFHEVIE 371 ARJMAE el = 7%
(7] %k false).

segmentUpdateList segmentUpdate B ©] ¥} -39 55 segmentUpdateList(c,i)i= 2 ¢ 9] A
io] Wz} 55
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otz Al FEEo] 9] T A ARG H A5
SegmentActive(s, t, state)
o] R 578 Algtel &AstH =7 sol £ AAR AH=E] At
activationThreshold XB.t} & 7 -9l true & WFF3hy o}, W 4=2] A} e &= activeState =2

learnState ) U T}.

getActiveSegment(c,i,t,state)
T 2= ¢ o A i ts)A], segmentActive(s,t,state) 2] A EN 7} true 91 A5 7] 2
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Fol 2 Z ol A, 7Hd ol 8= FAET] (A FoH) & A= As
Nk g ok whek el @ 53571 ek b e S 54578 A E A

a5y

II,

getSegmentActiveSynapses (c,i,t, newSynapses=false)
TAE7] s A MsA L 555 @2 o] H 32 segmentUpdate 5 WHEH3HU T}
activeSynapses & A 7t t ol 4] activeState == ©] 1 QI AL EZ 5 &4 st=
Al 25 o] TFolghaL a3 Atk L (s=-1 %1 A F-oll= o] &

TF=717F 3171 Wi 94U th) newSynapses + A €

e moigld), el @

=
ol A, 7]E-© Z false kS

2
o
~

7FE Y ). ®FeF newSynapses 7} true 29, newSynapseCount-count(activeSynapses)
| Y] 2= & ©] activeSynapses ©ll T &l F YT}, o] 2] g+ Al Y 2252 ATt o] A] learnState
Hol 11 A5 HForfE T4 = deg Y

>

e

adaptSegments(segment List, positiveReinforcement)
o] 8}~ segmentUpdate 2] ~E & Wk 3l a1 7

segmentUpdate - it} o} &3} & W3l =
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