
Measured signal
Nmeasure

Stage 1: Temperature retrieval Stage 2: Wind retrieval

Initialize four free parameters
θ1(0) = (IRB(0), IMie(0), v(0), T(0))

IRB, IMie, v, and T all vary

Forward spectral model
Nfit,1

(k)(ν) = [IRB(k) SRB(ν − ΔνD(k), T(k))
+ IMie(k) SMie(ν − ΔνD(k))]
⊗ F(ν) ⊗ Slaser(ν)

Residual calculation
r1(k) = Nmeasure − Nfit,1

(k)

Nonlinear least-squares optimization
minθ₁ Σᵢ [r1,i]²

Update all four parameters
IRB(k+1), IMie(k+1), v(k+1), T(k+1)

k ← k + 1

Temperature
convergence criterion

satisfied?

No

Yes

Output retrieved temperature
Tretrieved

Initialize three free parameters
θ2(0) = (IRB(0), IMie(0), v(0))

T = Tretrieved throughout Stage 2

Forward spectral model
Nfit,2

(j)(ν) = [IRB(j) SRB(ν − ΔνD(j), Tretrieved)
+ IMie(j) SMie(ν − ΔνD(j))]
⊗ F(ν) ⊗ Slaser(ν)

Residual calculation
r2(j) = Nmeasure − Nfit,2

(j)

Nonlinear least-squares optimization
minθ₂ Σᵢ [r2,i]²

Update three parameters
IRB(j+1), IMie(j+1), v(j+1)

j ← j + 1,  T = Tretrieved

Wind velocity
convergence criterion

satisfied?

No

Yes

Output retrieved wind velocity
vretrieved
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Final output
Tretrieved, vretrieved


