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Efficient estimation for red-zone in silicon wafers for solar cells using Level Set Estimation
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For the task of estimating a spacial distribution of a physical quantity, it is common to fix the measurement
positions to meshgrid points evenly allocated along the coordinates of the space. However, such fixed measurement
positions often contain redundancy in the sense that not all the measurements in the meshgrid points are required
for the target task. Especially when a measurement of the physical quantity is costly, it is thus beneficial to allocate
the measurement points adaptively and reduce the number of measurements. In this study, we applied Level Set
Estimation (LSE), which is a method to efficiently estimate the boundary position, to carrier lifetime mapping of
silicon for solar cells, and estimated the low quality region. Our approach can reasonably estimate the boundary
position by measuring less than 1% position compare to conventional approach.
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Algorithm 1 Level Set Estimation
Require: sample set D, GP prior(m(x) = a, k, 09)

threshold ratio w , accuracy parameter ¢ = a/5, max
iteration 7T’
Ensure: predicted sets H , f}, U,
1: Ho, Lo, Uy, Zo < @, Oo(m) — Rt 1
2: while U;—1 # ¢ and t < T do
3: Ht < Htfl,Lt < Ltfl, Ut < Utfl, Zt — thl

4: forallz e D do

5 h{P" — w maxgez,_, max(Q:(x))

6: P « maxgez, , min(Q:(x))

7: hye® «— wfPes

8 if min(Q:(x)) 4+ > h{"* then

9 Ut — Ut\{w}

10: if max(Q¢) < fF°° then Hy + H, U {x}
11: else M « M7 U {x}

12: else if max(Q:(x)) — e > h{*® then

13: Ui < U\{z}

14: if max(Qt) < ffes then Ly <+ L; U {.’B}
15: else MY « MF U {x}

16: end if

17:  end for

180 Z; «+ U, UME UME

19: @ ¢ arg max(w(x))

xEZy

200y f(x) +ne

21:  Compute p.(x) and oy(x) , for all x € D
220 t+t+1

23: end while
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