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23 Figure S1. Structure diagram of a self-made spray device. The device was primarily
24 used to atomize ambient water samples evenly onto a colorimetric sensor.
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Figure S2. Analysis of some printing molds. Some of the printing molds were chosen
to combine. A row of pixels was randomly selected from the combined printing mold
for CMY value reading and analysis. The results showed that the CMY values of
different pixel points on the printing mold used in this experiment are different, that is,

the volume of the reagents at each pixel point was also different.
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Figure S3. The reaction results with distilled water under different pH conditions. (a)
Images of c-sensor after reacting with distilled water of different amounts at pHs 3, 5,

8, 11 (three times for each pH condition). (b) Difference images obtained according to

Figure S3a.
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Figure S4. Performance of colorimetric sensors. We randomly selected six different
reaction result images of three parallel environmental water samples. Pixel relative
standard deviation (RSD) of three parallel samples was calculated. The cumulative
trend lines of pixels under different RSD were plotted according to the calculation
results. The precision of the colorimetric sensor images in parallel samples were as
follows. More than 94.5% of the pixel area, RSD of W3 was less than 1%. The RSD of
W1 and W2 was less than 1.25%, over 96% of the pixel area. The results showed that
the chemical reaction results of the same samples on two colorimetric sensors were

similar.
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51 Figure S5. Convolutional neural network (CNN) deep learning ability. As the number
52 of operations increases, both round loss and test loss tended to zero. It indicated that

53 CNN had sufficient deep learning ability and worked well for data sets.
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55 Table S1. Inks and print templates

Ink
Number Reagent Concentration Solvent Template quantity
setting
Ethylene glycol
1 Methyl red 0.1IM 75%
butyl ether
Bromothymol Ethylene glycol and
2 Y 0.1M yiene gy 100%
blue ethanol (1:1)
3 Tartaric acid 0.3M Distilled water - 40%
4 Crotonic acid 0.3M Distilled water - 40%
5 Taurine 0.2M Distilled water 80%
6 L-histidine 0.2M Distilled water 80%
Potassium n
7 hydrogen 0.2M Distilled water \ 60%
phthalate .
L
8 Trisodium citrate 0.2M Distilled water Q 60%
[
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57 Table S2. Total organic carbon (TOC) of environmental water samples

58

Number Sample type TOC(mg/L)
S1 School landfill leachate 3129.0
S2 Fecal wastewater from rural pig farms 1469..4
S3 Domestic sewage from faculty apartment house 387.6
S4 Domestic wastewater of student dormitory 123.0
S5 Septic tank wastewater from student apartment 145.5
S6 School catering wastewater 144.0
S7 Soil suspension from farmlands around campus 112.5
S8 Soil suspension from woods around campus 110.1
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59 Table S3. Load volume statistics of environmental water samples on colorimetric sensors. The total organic mass on colorimetric sensors was
60 calculated from the TOC values and the loading volume of the environmental water samples on colorimetric sensors. TOC predicted values were

61 obtained by convolutional neural network (CNN) simulation.

. TOC
Total organic .

Number S1 S2 S3 S4 S5 S6 S7 S8 mass predicted
(ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) value
(mg) (mg)
1 0.7 0 0 0 0 0 0 0 2.19 2.43
2 0.8 0 0 0 0 0 0 0 2.50 2.52
3 0.9 0 0 0 0 0 0 0 2.82 2.92
4 0.4 0 0 0 0 0 0 0 1.25 1.47
5 0.5 0 0 0 0 0 0 0 1.56 1.75
6 0.6 0 0 0 0 0 0 0 1.88 2.31
7 0.3 0 0 0 0 0 0 0 0.94 1.24
8 1 0.3 0 0 0 0 0 0 3.25 3.62
9 1 0.3 0.3 0.3 0 0 0 0 3.73 4.04
10 1 0.3 0.3 0.3 0.3 0.3 0 0 3.81 3.90
11 1 0.3 0.3 0.3 0.3 0.3 0.3 0.3 3.89 3.99
12 1 0.3 0.3 0.3 0.3 0.3 0.3 0 3.84 3.84
13 1 0.3 0.3 0.3 0.3 0 0 0 3.77 4.00
14 1 0.3 0.3 0 0 0 0 0 3.70 4.13
15 1 0 0 0 0 0 0 0 3.13 3.54
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63 Table S4. Initial network structure

64

Layer Layer(type) Output Shape
0 Input Layer (None, 64, 64, 3)
1 Convolution Layer (None, 28, 28, 50)
2 Ramp (None, 28, 28, 50)
3 Pooling Layer (None, 14, 14, 50)
4 Ramp (None, 14, 14, 50)
5 Batch Normalization Layer (None, 14, 14, 50)
6 Convolution Layer (None, 13, 13, 20)
7 Ramp (None, 13, 13, 20)
8 Dropout Layer (None, 13, 13, 20)
9 Convolution Layer (None, 12, 12, 50)
10 Ramp (None, 12, 12, 50)
11 Pooling Layer (None, 6, 6, 50)
12 Batch Normalization Layer (None, 6, 6, 50)
13 Flatten Layer (None, 1800)
14 Linear Layer (None, 200)

15 Ramp (None, 200)
16 Dropout Layer (None, 200)
17 Linear Layer (None, 2000)
18 Ramp (None, 2000)
19 Linear Layer (None, 1)
20 Output (None, 1)
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