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Here we discuss in detail the method of analysis we use to determine the number of excitation spots in MMI
waveguide generated spot patterns and thus uniquely identify the virus strain being detected. We used a combination
of two different methods to robustly and accurately ascertain the number of peaks in each signal, and thus uniquely
identify the type of virus being detected. After identifying a multi-peak signal (“signal”) through thresholding in the
fluorescence time trace F(t) from the photodetector, we first determine the characteristic time spacing between peaks
AT for the peak pattern via the autocorrelation of F(t) as detailed in . This provides us with an accurate estimate of

the time spacing between each peak in the pattern and is unique to each pattern (Fig. S1 (a)).

In the first identification method, the number of spots are directly determined by simply dividing the total width of
the signal Tt (Fig. S1 (b)) by the characteristic time A T. Since A T is the time spacing between peaks, it should

evenly divide Tiwtand thus provide us with the number of peaks in the pattern:

Nspots,1=Ttot/AT (81)

For the 2" method, we applied a modified version of the *shift and multiply’ algorithm detailed in 2, which leads to
an enhancement of the signal to noise ratio of a multi-spot pattern. Unlike in 2 however, we assume no a priori

knowledge of the number of peaks in the pattern and we compute the following normalized product Sj(t)



S(t,AT) = [P_,F(t — i.AT) /(u + &) (S2)

where F(t) is the time-dependent fluorescence signal, 1 and ¢ are the mean and standard deviation of the noise, and
j indicates the number of iterations of “shift and multiply’. The normalization factor (1L +c) in the denominator ensures

that S; (t) decreases whenever j becomes greater than the number of peaks.

Sj(t) is calculated for all possible values of j (here3 to 9) that correspond to all possible spot numbers (here 4 to 10) ,
and the value of ‘j” — jmax - at which Sj(t) becomes maximum is determined. The number of peaks in the pattern is

then given by:
Npeaks,Z = jmax+1 (S3)

Fig S1(c) shows a typical plot of the product Sj(t) versus number of iterations j, for the signal with 5 peaks shown in
Fig S1(b) . As we increase j, the value of Sj(t) also increases as the peaks in the fluorescence signal are sequentially
multiplied by each other. However once j becomes greater or equal to the number of spots in the excitation pattern
(in this case when j>4), Sj(t) starts to decrease with increasing j since for all subsequent iterations, it is only multiplied

by the noise while simultaneously being normalized by maximum noise intensity.

If both independently computed Ngposs.1 @nd Nspots.2 are found to be equal, then we assign the number of peaks in the
pattern as Npeaks = Npeaks 1 = Npeaks2 and use it to uniquely identify the virus in question. If, on the other hand, we find

a discrepancy between Npeaks,1 and Npeaks2 that signal is said to be undetermined.
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Figure S1 (a) Autocorrelation function of the signal F(t).
The first peak as indicated determines the characteristic
time period AT of the signal. (b) Signal intensity F(t) with
respect to time of a typical spot pattern. The peak width
Ttot 1S Shown. () Plot of normalized value Sj(t) vs number
of iterations ‘j’. In the example shown, since number of
spots is 5, the graph maximizes at j=4, and then decreases
with further increase in j.



