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[1]Title: A colloidal quantum dot spectrometer

Author(s): Bao, ] (Bao, Jie);, Bawendi, MG (Bawendi, Moungi G.)

Source: NATURE ~ Volume: 523  Issue: 7558  Pages: 67-+ DOL 10.1038/mature14576
Published: JUL 2 2015

Abstract: Spectroscopy is carried out in almost every field of science, whenever light interacts with
matter(1). Although sophisticated instruments with impressive performance characteristics are
available, much effort continues to be invested in the development of miniaturized, cheap and
easy-to-use systems(1-13). Current microspectrometer designs mostly use interference filters(2-5)
and interferometric optics(3) that limit their photon efficiency, resolution and spectral range(2,3).
Here we show that many of these limitations can be overcome by replacing interferometric optics
with a two-dimensional absorptive filter array composed of colloidal quantum dots(14-17). Instead
of measuring different bands of a spectrum individually after introducing temporal or spatial
separations with gratings or interference-based narrow-band filters, a colloidal quantum dot
spectrometer measures a light spectrum based on the wavelength multiplexing principle(18):
multiple spectral bands are encoded and detected simultaneously with one filter and one
detector(9-12), respectively, with the array format allowing the process to be efficiently repeated
many times using different filters with different encoding so that sufficient information is obtained
to enable computational reconstruction of the target spectrum. We illustrate the performance of such
a quantum dot microspectrometer, made from 195 different types of quantum dots with absorption
features that cover a spectral range of 300 nanomeires, by measuring shifts in spectral peak
positions as small as one nanometre. Given this performance, demonstrable avenues for further
improvement, the ease with which quantum dots can be processed and integrated, and their
numerous finely tuneable bandgaps that cover a broad spectral range, we expect that quantum dot
micro-spectrometers will be useful in applications where minimizing size, weight, cost and




complexity of the spectrometer are critical.

Addresses: [Bao, Jie] Tsinghua Univ, Dept Elect Engn, Beijing 100084, Peoples R China.
[Bao, Jie; Bawendi, Moungi G.] MIT, Dept Chem, Cambridge, MA 02139 USA.

[Bao, Jie] CALTECH, Dept Phys, Pasadena, CA 91125 USA.

[2]Title: Micro-spectrometer based on 64-pixel high-sensitivity quantum dot detector array
Author(s): Zhang, SH (Zhang, S. H.); Wang, MJ (Wang, M. 1.); Jin, XB (Jin, X. B.); Wang, W
{Wang, W.); Lu, HD (Lu, H. D.); Ning, WG (Ning, Wenguo); Guo, FM (Guo, F. M.); Shen, JH
(Shen, I. H.)

Source: Micro & Nano Letters Volume: 10 Issue: 10 Pages: 573-576 DOL
10.1049/mnl.2015.0192  Published: OCT 2015

Abstract: A high photoexcited carrier multiplication photodetector operating at room temperature is
reported. The device is a GaAs n-i-n photodetector with double-barrier AlAs in which a thin
quantum well contains a mixture of quantum dot (QD) siructures. This special structure makes the
proposed photoelectric detector have high sensitivity to light under an operating temperature of 300
k. Its current responsivity can reach about 7 x 10(11) A/W with 0.01 picowatts 633 nm light power
and -0.5 V bias. The response voltage is 7 mV at an integration time of 80 s. The voltage
responsivity reached about 2.7 x 10(9) V/W. An embedded micro-spectrometer based on the
high-sensitivity features of the photodetector has also been designed. By means of QI fluorescent
sample testing and comparison, the proposed spectrometer is found to have higher sensitivity and a
shorter integration time than the NOVA' spectrometer (product model of the spectrometer of
ideaoptics, China) based on a backside-illuminated CCD (Hamamatsu, $7031-1006S). The QD
spectrometer was mounded in a hyperspectral microscopy imaging system with an optical path
switcher. The system has been used to analyse and to make a comparative study of the biological
section. This kind of spectrometer with highly sensitive linear QD detectors has good application
prospects in the fields of biclogical science, medical diagnosis and environmental detection,
Addresses: [Zhang, S. H.; Wang, M. J; Jin, X. B.; Wang, W.; Lu, H. D.; Ning, Wenguo; Guo, F. M.;
Shen, J. H.] E China Normal Univ, Sch Informat Sci Technol, Key Lab Polar Mat & Devices,
Shanghai Key Lab Multidimens Informat Proc, Shanghai 200062, Peoples R China.

[3]Title: Design and Application of Micro-Spectrometer Based on Quantum Dots Photodetector
Author(s): Wang, M1 (Wang, M. 1.); Chen, YC (Chen, Y. C.); Feng, YP (Feng, Y. P.); Qin, QL (Qin,
Q.L.); Li, YG (Li, Y. G.}; Qin, HH (Qin, H. H.)

Source: INTEGRATED FERROELECTRICS  Volume: 207 Issue: 1 Special Issue: SI  Pages:
166-173 DOI: 10.1080/10584587.2020.1728676 Published: MAY 3 2020

Abstract: In this article, a micro-spectrometer was developed based on quantum dots photodetector.
The quantum dots photodetector has higher sensitivity than CCD, and its photoconduction gain has
achieved 1.11E8 under 0.01 picowatt irradiation at liquid nitrogen temperature. In addition, the
quantum dots micro-spectrometer is coupled to the microscopic imaging spectrometer to form a
dual-model microscopic imaging spectrometer, which carries out spectral collection and comparison
of biological samples. The experimental results show that the transmission spectra of rat skin
obtained by the dual-model microscopic imaging spectrometer are consistent, and the comparison




and verification of the two spectral measurement systems are realized.
Addresses: [Wang, M. I.; Chen, Y. C.; Feng, Y. P,; Qin, Q. L.; Li, Y. G.; Qin, H. H.] Qingdao Univ
Sci & Technol, Coll Automat & Elect Engn, Qingdao, Peoples R China.

[4]Title: Broadband perovskite quantum dot spectrometer beyond human visual resolution
Author(s): Zhu, XX (Zhu, Xiaoxiu); Bian, LH (Bian, Liheng); Fu, H (Fu, Hao); Wang, LX (Wang,
Lingxue); Zou, BS (Zou, Bingsuo); Dal, QH (Dai, Qionghai); Zhang, J (Zhang, Jun); Zhong, HZ
(Zhong, Haizheng)

Source: LIGHT-SCIENCE & APPLICATIONS  Volume: 9 Issue: 1 Article Number: 73 DOL
10.1038/s41377-020-0301-4  Published: APR 29 2020

Abstract: The quantum dot spectrometer, fabricated by integrating different quantum dots with an
image sensor to reconstruct the target spectrum from speciral-coupled measurements, is an
emerging and promising hyperspectrometry technology with high resolution and a compact size.
The spectral resolution and spectral range of quantum dot spectrometers have been limited by the
spectral variety of the available quantum dots and the robustness of algorithmic reconstruction.
Moreover, the spectrometer integration of quantum dots also suffers from inherent
photoluminescence emission and poor batch-to-batch repeatability. In this work, we developed
nonemissive in situ fabricated MA(3)Bi(2)X(9) and Cs28nX6 (MA = CH3NH3; X = Cl, Br, I)
perovskite-quantum-dot-embedded films (PQDFs) with precisely tunable transmittance spectra for
quantum dot spectrometer applications. The resulting PQDFs contain in situ fabricated perovskite
nanocrystals with homogenous dispersion in a polymeric matrix, giving them advantageous features
such as high transmittance efficiency and good batch-to-batch repeatability. By integrating a filter
array of 361 kinds of PQDFs with a silicon-based photodetector array, we successfully
demonstrated the construction of a perovskite quantum dot spectrometer combined with a
compressive-sensing-based total-variation optimization algorithm. A spectral resclution of 1.6 nm
was achieved in the broadband of 250-1000 nm. The performance of the perovskite quantum dot
spectrometer is well beyond that of human eyes in terms of both the speciral range and spectral
resolution. This advancement will not only pave the way for using quantum dot spectrometers for
practical applications but also significantly impact the development of artificial intelligence
products, clinical treatment equipment, scientific instruments, etc.

Addresses: [Zhu, Xiaoxiu; Bian, Liheng; Fu, Hao; Zhong, Haizheng] Beijing Inst Technol, MIIT
Key Lab Low Dimens Quantum Struct & Devices, Beijing 100081, Peoples R China.
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100081, Peoples R China,

[Bian, Liheng; Fu, Hao; Zhang, Jun] Beijing Inst Technol, Sch Informat & Elect, Beijing 100081,
Peoples R China.

[Bian, Liheng; Fu, Hao; Zhang, Jun] Beijing Inst Technol, Adv Res Inst Multidisciplinary Sci,
Beijing 100081, Peoples R China.

[Wang, Lingxue] Beijing Inst Technol, Sch Opt & Photon, Beijing Key Lab Nanophoton &
Ultrafine Optoelect, Beijing 100081, Peoples R China.

[Dai, Qionghai] Tsinghua Univ, Dept Automat, Beijing 100086, Peoples R China.

[Dai, Qionghai] Tsinghua Univ, Sch Informat Sci & Technol, Beijing 100086, Pcoples R China.
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[5]Quantum dot absorptive filter array based shortwave infrared miniaturized spectrometer
By:Yoo, J (Yoo, Jason) |1} ; Carr, J (Carr, Jessica) [1] ; Caram, J {Caram, Justin} [1] ; Bawendi, M
{Bawendi, Moungi) [1]
{provided by Clarivate)
ABSTRACTS OF PAPERS OF THE AMERICAN CHEMICAL SOCIETY
Volume254
Meeting Abstract239
PublishedAUG 20 2017
Indexed2017-08-20
Document TypeMeecting Abstract
Conference
Meeting254th National Meeling and Exposition of the American-Chemical-Society (ACS) on
Chemistry's Impact on the Global Economy
LocationWashington, DC
Date AUG 20-24, 2017
SponsorAmer Chem Soc
Author Information
Addresses
1 MIT, Chem, 77 Massachusetts Ave, Cambridge, MA 02139 T/SA

[6]Title: Electrically tunable two-dimensional heterojunctions for miniaturized near-infrared
spectrometers

Author(s): Deng, W] (Deng, Wenjie); Zheng, ZL (Zheng, Zilong); Li, JZ (Li, Jingzhen); Zhou, RK
(Zhou, Rongkun); Chen, XQ (Chen, Xiaoging); Zhang, DH (Zhang, Dehui); Lu, Y (Lu, Yue); Wang,
CW (Wang, Chongwu); You, CY (You, Congya); Li, SY (Li, Songyu); Sun, L. (Sun, Ling); Wu, Y
(Wu, Yi); Li, XH (Li, Xuhong); An, BX (An, Boxing); Liu, Z (Liu, Zheng); Wang, QJ (Wang, Qi
Jie); Duan, XF (Duan, Xiangfeng); Zhang, YZ (Zhang, Yongzhe)

Source: NATURE COMMUNICATIONS  Volume: 13 Issue: | Article Number: 4627 DOIL:
10.1038/841467-022-32306-z  Published: AUG 8 2022

Abstract: Miniaturized spectrometers are of considerable interest for their portability. Most designs
to date employ a photodetector array with distinct spectral responses or require elaborated
integration of micro & nano optic modules, typically with a centimeter-scale footprint. Here, we
report & design of a micron-sized near-infrared ulfra-miniaturized spectrometer based on
two-dimensional van der Waals heterostructure (2D-vdWH). By introducing heavy metal atoms
with delocalized electronic orbitals between 2D-vdWHs, we greatly enhance the interlayer coupling
and realize electrically tunable infrared photoresponse (1.15 to 1.47 mu m). Combining the
gate-tunable photoresponse and regression algorithm, we achieve spectral reconstruction and
spectral imaging in a device with an active footprint < 10 mu m. Considering the ultra-small
footprint and simple fabrication process, the 2D-vdWHs with designable bandgap energy and
enhanced photoresponse offer an attractive solution for on-chip infrared spectroscopy.

Miniaturized infrared spectrometers are required for imaging and remote sensing applications, but
they are usually characterized by a cm-scale footprint. Here, the authors report the realization of




near-infrared spectrometers based on Au-atom-intercalated ReS2/WSe2 heterostructures with an
active Tootprint < 10 mu m and electrically tunable photoresponse.
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Published: OCT 21 2022

Abstract: Miniaturized computational spectrometers, which can obtain incident spectra using a
combination of device spectral responses and reconstruction algorithms, are essential for on-chip
and implantable applications. Highly sensitive spectral measurement using a single detector allows
the footprints of such spectrometers to be scaled down while achieving spectral resolution
approaching that of benchtop systems. We report a high-performance computational spectrometer
based on a single van der Waals junction with an electrically tunable transport-mediated spectral
response. We achieve high peak wavelength accuracy (similar to 0.36 nanometers), high spectral
resolution (similar to 3 nanometers), broad operation bandwidth (from similar to 405 to 845
nanometers), and proof-of-concept spectral imaging. Our approach provides a route toward
ultraminiaturization and offers unprecedented performance in accuracy, resolution, and operation
bandwidth for single-detector computational spectrometers.
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Abstract: Short-wave infrared (SWIR) information is critical for material analysis, imaging sensing,
and other fields. To acquire SWIR spectrum with compact devices, strategies for reconstructive
microspectrometer have emerged, such as photonic crystal and quantum dot filter. However, the
current SWIR microspectrometer needs many filters with insufficient resolution. In this work, the
authors develop a SWIR chip-spectrometer based on Fabry-Perot microcavities array which can be
fabricated by using fast and low-cost UV laser direct-writing grayscale lithography. The
uitra-compact chip-spectrometer can work in a very wide range from 900 to 1700 nm with only 20
detector pixels and a reconstruction algorithm. The spectral resolution achieves 2 nm by 50 pixels
set and 5 nm by 20 pixels set at SWIR range, which is 3 times higher, with 3.9 times less units
number, than for recently reported SWIR quantum dot spectrometers. To the best of our knowledge,
this is a minimum high-resolution SWIR InGaAs detector based chip-spectrometer which can work
in the whole SWIR band with only 20 detector pixels. It has greal potential for applications in
smart-phone or other miniature portable spectrometers.
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Source: OPTICS EXPRESS Volume: 31 Issue: 2 Pages: 1615-1628 DOI:
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Abstract: Miniaturization of a conventional spectrometer is challenging because of the tradeotfs of
size, cost, signal-to-noise ratio, and spectral resolution, etc. Here, a new type ol miniaturized
infrared spectrometer based on the integration of tunable graphene plasmonic filters and infrared
detectors is proposed. The transmittance spectrum of a graphene plasmonic filter can be tuned by
varying the Fermi energy of the graphene, allowing light incident on the graphene plasmonic filter
to be dynamically modulated in a way that encodes its spectral information in the receiving infrared
detector. The incident spectrum can then be reconstructed by using decoding algorithms such as
ridge regression and neural networks. The factors that influence spectrometer performance are
investigated in detail. It is found that the graphene carrier mobility and the signal-to-noise ratio are
two key parameters in determining the resolution and precision of the spectrum reconstruction. The
mechanism behind our observations can be well understood in the framework of the Wiener
deconvolution theory. Moreover, a hybrid decoding (or recovery) algorithm that combines ridge
regression and a neural network is proposed that demonstrates a betler spectral recovery
performance than either the ridge repression or a deep neural network alone, being able to achieve a
sub-hundred nanometer spectral resolution across the § similar to 14 mu m wavelength range. The
size of the proposed specirometer is comparable t0 a microchip and has the potential to be
integrated within portable devices for infrared spectral imaging applications. (¢) 2023 Optica
Publishing Group under the terms of the Optica Open Access Publishing Agreement
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10.1366/0003702011953153  Published: AUG 2001

Abstract: In this paper a versatile, high sensitivity spectrograph is presented for use in fluorescence
microscopy. The high sensitivity is achieved by using a prism for the dispersion in combination with
a state-of-the-art back illuminated charge-coupled device (CCD) camera, The spectrograph,
including the CCD camera, has a detection efficiency of 0.77 +/- 0.05 at 633 nm. Full emission
spectra with a 1-5 nm spectral resolution can be recorded at a maximum rate of 800 spectra per
second. Two applications are shown, in which the spectrograph is fiber-coupled to a commercial
confocal laser scanning microscope. In the first example, Forster resonance energy transfer imaging
experiments were carried out on double-labeled actin filaments in the in vitro motility assay. A 160
X 160 point image was recorded in 1.5 min at 3 ms dwell time per image point. In the second
application, a time-resolved study of single quantum dots is presented at 5.2 ms time resolution.
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[19]Title: Online recognition of drainage type based on UV-vis spectra and derivative neural
network algorithm

Author(s): Zhu, QY (Zhu, Qiyun); Gu, A (Gu, April); Li, D (Li, Dan); Zhang, TM (Zhang, Tianmu);
Xiang, LH (Xiang, Lunhong); He, M (Ile, Miao)

Source: FRONTIERS OF ENVIRONMENTAL SCIENCE & ENGINEERING  Volume: 135
Issue: 6  Article Number: 136 DOI: 10,1007/s11783-021-1430-6  Published: APR 10 2021
Abstract: Optimizing sewage collection is important for water poliution control and wastewater
treatment plants quality and efficiency improvement. Currently, the urban drainage pipeline network
is upgrading to improve its classification and collection ability. However, there is a lack of efficient
online monitoring and identification technology. UV-visible absorption spectrum probe is
considered as a potential monitoring method due to its small size, reagent-free and fast detection.
Because the performance parameters of probe like optic resolution, dynamic interval and
signal-to-noise ratio are weak and high turbidity of sewage raises the noise level, it is necessary to
extract shape features from the turbidity disturbed drainage spectrum for classification purposes. In
this study, drainage network samples were online collected and tested, and four types were labeled
according to sample sites and environment situation. Derivative spectrum were adopted to amplify
the shape features, while convolutional neural network algorithm was established to conduct
nonlingar spectrum classification. Influence of input and network structure on classification
accuracy was compared. Original spectrum, first-order derivative spectrum and a combination of
both were set to be three different inputs. Artificial neural network with or without convolutional
layer were set be two different network structures. The resulis revealed a convolutional neural
network combined with inputs of first and zero-order derivatives was proposed to have the best
classification effect on domestic sewage, mixed rainwater, rainwater and industrial sewage. The
recognition rate of industrial wastewater was 100%, and the recognition rate of domestic sewage
and rainwater mixing system were over 90%.
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[20]Title: Diel fluctuations of high level nitrate and dissolved organic carbon concentrations in
constructed wetland mesocosms
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Source: ECOLOGICAL ENGINEERING Volume: 133 Pages: 76-87 DOL:
10.1016/j.ecoleng.2019.04.027  Published: AUG 2019

Abstract: Portable in situ ultraviolet-visual spectrometers, through high frequency water quality
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measurements, provide new insight into biogeochemical processes occurring within dynamic
ecosystemns, Nitrogen and carbon cycling were observed in two distinct wetland mesocosm
environments during a two-year mesocosm study. Simulated drainage water was loaded into the
IEesocosms across seasons with target nitrate-N levels between 2.5 and 10 mg L-1. Nitrate-N and
dissolved organic carbon concentrations in the water column were measured hourly with the
spectrometer and calibrated with water quality grab samples. Prominent and unique diel cycles were
observed in both nitrate-N and dissolved organic carbon readings from the spectrometer, which
reveal biogeochemical processes in these systems are more complicated than typically considered in
empirical models. Findings support the importance of utilizing high frequency meonitoring to
advance current knowledge of nitrogen and carbon processes occurring in treatment wetland
ecosystems,
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[21]Title: Activity levels of some radionuclides in Mariout and Brullus lakes, Egypt
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Source: RADIATION PROTECTION DOSIMETRY  Volume: 157 Issue: 1  Pages: 85-94
DOT: 10.1093/rpd/nct106  Published: NOV 2013

Abstract: Mariout and Brullus are two of the highly fish-productive lakes in the northern coast of
Egypt along the Mediterranean Sea. They are widely used to drain industrial wastes, sewage and
agriculture drainage. The activities of U-238, Th-232, K-40 and Cs-137 were measured in the
uppermost part of the surface sediments of the two lakes, using gamma-ray spectrophotometry.
Brullus Lake recorded significantly higher U-238 and Th-232 and lower K-40 (17.222.49,
10.030.56 and 299.7017.78 Bq kg(1)) than Mariout Lake (12.651.53, 7.240.76 and 518.7546.24 Bq
kg(1), respectively). Cesium-137 shows nearly equal activities in both lakes (3.330.46 and 3.680.70
Bq kg(1), respectively). Activity distributions of U-238 and Th-232 in the sediments of Mariout
Lake show a significant increase to the west, southwest and northeast, K-40 activity increased
westwards, while the Cs-137 level was increased to the east and northeast, indicating agriculture
drainage, industrial wastes and lands reclamation around the lake. At Brullus Lake, the activity
trends of U-238, Th-232, K-40 and(137)Cs were increasing to the west and south towards the
agriculture and industrial waste-water-feeding drains.
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measurements of COD and TSS concentrations in urban drainage systems

Author(s): Torres, A (Torres, A.); Bertrand-Krajewski, JL (Bertrand-Krajewski, J. -L.)

Source: WATER SCIENCE AND TECHNOLOGY  Volume: 57  Issuc: 4 Pages: 581-588
DOL: 10.2166/wst.2008.131 Published: 2008




Abstract: Recent UV - visible spectrometers deliver on line and in situ absorbance spectra in
wasiewater or stormwater transported in urban drainage systems. After calibration with local data
sets, spectra can be used to estimate pollutant concentrations. Calibration methods are usually based
on PLS ( Partial Least Squares) regression. Their most important difficulty lies in the identification
of the number of both i) the latent vectors and ii) the independent variables. A method is proposed to
identify these variables, based on an exhaustive tests procedure ( Jackknife cross validation and
matrix of prediction indicator). It was applied to estimate TSS ( total suspended solids) or COD
( chemical oxygen demand) concentrations at the inlet of a storage- settling tank in a stormwater
separate sewer system, and compared to three other calibration methods used either for turbidity
meters or UV - visible spectrometers, With the available calibration data set: i) the spectrometer
gives results with better prediction quality than the turbidity meter, ii) for the spectrometer, local
calibration gives better results than global calibration, iii) the proposed PLS method gives resuits
with a similar order of magnitude in uncertainties as the manufacturer local calibration method, but
is more open and transparent for the user. Similar results were obtained for a second data set.
Addresses: [Torres, A.; Bertrand-Krajewski, J. -L.] Inst Natl Sci Appl, LGCIE, F-69621
Villeurbanne, France,

[23]Title: Detecting river pollution using fluorescence spectrophotometry: case studies from the
Ouseburn, NE England

Author(s): Baker, A (Baker, A); Inverarity, R (Inverarity, R); Charlton, M {Charlton, M); Richmond,
S (Richmond, S)

Source: ENVIRONMENTAL POLLUTION  Volume: 124  Issue: 1 Pages: 57-70 DOLIL
10.1016/30269-7491(02)00408-6  Published: 2003

Abstract: Recent advances in fluorescence spectrophotometry enable the analysis of river dissolved
organic matter. We investigate the potential of detecting sewage pollution in a small, urbanised
catchment. Downstream sampling highlighted a summer maximum in tryptophan fluorescence
intensity during low flow. No correlation is observed between ammonia and tryptophan
fluorescence intensity. In contrast, two sewage related poini-pollution events had both high
fryptophan fluorescence intensity and ammonia, suggesting that the summer tryptophan increase
does not original from foul sewage. Sewage inputs to the river were therefore monitored at summer
baseflow. This demonstrated that > 10% of the rivers' discharge is provided by sewerage inputs and
that these inputs could be grouped by their fluorescence and ammonia properties; (1} 'clean’ storm
waters with low ammonia and tryptophan intensity (2) 'grey’ waters with high tryptophan intensity
and low ammonia concentration, and (3) 'foul' waters with high tryptophan intensity and ammonia
concentration. All three types of sewerage input occurred irrespective of flow conditions, suggesting
that sewerage cross connections are occurring. (C) 2003 Elsevier Science Ltd. All rights reserved.
Addresses: Newcastle Univ, Ctr Land Use & Water Resouces Res, Newcastle Upon Tyne NE1 7RU,
Tyne & Wear, England.

Environm Agey. Newcastle Upon Tyne NE4 7AR, Tyne & Wear, England.

Newcastle Univ, Dept Geog, Newcastle Upon Tyne NEI 7RU, Tyne & Wear, England.
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[29[Internet of things (IoT) based smart water quality monitoring system has electrical or electronic
circuits and processor or controller that are provided, and communication medium or system in
station that is arranged for device or system

Inventors:RAMYA P; SOPHIA ] G; MAGDALIN M D; VIJAYANANDH D; PRIYANKA E B;
KALAIVANI P; SENTHILKUMAR M; PONMURUGAN P

Patent Assignees

RAMYA P(RAMY-Individual)

SOPHIA J G(SOPH-Individual)

MAGDALIN M D(MAGD-Individual)

YIJAYANANDH D(VIJA-Individual)

PRIYANKA E B(PRIY-Individual)

KALAIVANI P(KALA-Individual)

SENTHILKUMAR M(SENT-Individual)

PONMURUGAN P(PONM-Individual)

Derwent Primary Accession Number2020-C6130P

Indexed2020-12-31

Abstract

NOVELTY - The system has solar cells. Any type of electrical or electronic circuits and any type of
processor or controller are provided. Any communication medium or system in the station is
arranged for the device or system. Any intelligence and computer algorithms are used for the
process. Any type of power source is used for system or device in the station. The system or device
is provided with architecture and physical designs. Any type of sensors is arranged for abtaining the
parameters.
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USE - Internet of things (IoT) based smart water quality monitoring system interfaced with
geographic information system (GIS).

ADVANTAGE - Frequent menitoring and observation of various water parameters are achieved to
maintain the high-water quality levels that are necessary for living beings. GIS integration and
sensor-based water monitoring system is the automation of the measurement of the key performance
indicators (KPI) of surface water, which results in improved reliability and performance. The
respective tasks invelved by the various interested parties are simplified. The automated
measurement of KPls is enabled at various sites at regular intervals to have reliable quality
assurance.

DESCRIPTION OF DRAWING(S) - The drawing shows a schematic view of the loT based smart
water quality monitoring system.

Documentation AbstractIN202041051450(A)

[30]Title: Real-Time Identification of Irrigation Water Pollution Sources and Pathways with a
Wireless Sensor Network and Blockchain Framework

Author(s): Lin, YP (Lin, Yu-Pin); Mukhtar, H (Mukhtar, Hussnain); Huang, KT (Huang,
Kuan-Ting); Petway, JR (Petway, Joy R.); Lin, CM (Lin, Chiao-Ming); Chou, CF {Chou,
Cheng-Fu); Liao, SW (Liao, Shih-Wei)

Source: SENSORS ~ Volume: 20 Tssue: 13 Article Number: 3634 DOI: 10.3390/520133634
Published: JUL 2020

Abstract: Real-time identification of irrigation water pollution sources and pathways (PSP) is
crucial to ensure both environmental and food safety. This study uses an integrated framework
based on the Internet of Things (IoT) and the blockchain technology that incorporates a directed
acyclic graph (DAG)-configured wireless sensor network (WSN), and GIS tools for real-time water
poltution source tracing. Water quality sensors were installed at monitoring stations in irrigation
channel systems within the study area. Irrigation water quality data were delivered to databases via
the WSN and IoT technologies. Blockchain and GIS tools were used to trace pollution at mapped
irrigation units and to spatially identify upstream polluted units at irrigation intakes. A Water
Quality Analysis Simulation Program (WASP) model was then used to simulate water quality by
using backward propagation and identify potential pollution sources. We applied a "backward
pollution source tracing" (BPST) process to successfully and rapidly identify electrical conductivity
(EC) and copper (Cu2+) polluted sources and pathways in upstream irrigation water. With the BPST
process, the WASP model effectively simulated EC and Cu(2+)concentration data to identify likely
EC and Cu(2+)pollution sources. The study framework is the first application of blockchain
technology for effective real-time water quality monitoring and rapid multiple PSPs identification.
The pollution event data associated with the PSP are immutable.

Addresses: [Lin, Yu-Pin; Mukhtar, Hussnain; Huang, Kuan-Ting; Petway, Joy R.; Lin, Chiao-Ming]
Natl Taiwan Univ, Dept Bioenvironm Syst Engn, Taipei 10617, Taiwan.

[Chou, Cheng-Fu; Liao, Shih-Wei] Nail Taiwan Univ, Dept Comp Sci & Engn, Taipei 10617,
Taiwar.

[31]Internet-of-things based water pressure and quality sensing system for use in municipal water
supply enterprise, has pressure transducer communicated with municipal water supply and waler
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quality remote monitoring device for measuring total dissolved solvents

Inventors: THAKUR T; SAMUEL M

Patent Assignee

NOBEL SYSTEMS(NOBE-Non-standard)

Derwent Primary Accession Number2022-F6066R

Indexed2023-01-12

Abstract

NOVELTY - The system has a pressure transducer (10) communicated with a municipal water
supply, where the pressure transducer achieves ingress protection rating of IP67. The pressure
transducer converts fluid pressure to an analog electrical signal. A network modem (12) i.e. IoT
modem is provided with a firmware (16) to interpret the analog electrical signal, where the modem
operates on long-term evolution(LTE) standard. The network modem is electrically communicated
with the pressure transducer. The network modem is wirelessly communicated with a device remote
manager (18) that is provided with an application programming interface(API) (20) and a
geographic information system (GIS) software platform (22) for analyzing incoming data with
geo-viewer functionality, where the geo-viewer functionality is configured for generating pipeline
leak alerts (26). A water quality monitoring device measures TDS.

USE - loT based water pressure and quality sensing system for use in a municipal water supply
enterprise.

ADVANTAGE - The system prevents frequent water leaks, reduces non-revenue water loss, avoids
pipeline failures and unpredictable leaks for water enterprises and provides visual representations of
pressure and quality of water.

DESCRIPTION OF DRAWING(S) - The drawing shows a block diagram of an IoT based water
pressure and quality sensing system for use in a municipal water supply enterprise.

10Pressure transducer

12Network modem

16Firmware

18Device remote manager

20API

22GI8S software platform

26Pipeline leak alerts

Documentation AbstractUS20220408233(A1)

[32]System for water quality monitoring in piped network, in which data is sent to cloud from
remote terminal unit (RTU), where data analytics are performed, and torque, efficiency, and motor
fault conditions are detected, and front-end and back-end of dashboard are cloud-based
Inventors:tJ)YOTHULAR T; REDDIVR K C

Patent Assignee

ILONNATI INNOVATIONS PRIVATE LTD(ILON-Non-standard)

Derwent Primary Accession Number2022-B9386R

Indexed2022-12-17

Abstract

NOVELTY - The system has the RTU units (203) that have a modular construction with the

=20 -




pluggable communication modules and the storage modules. The RTU unit remotely upgrades the
firmware over the air. The improvised flow cell (209) is designed which is placed inline or online
configurations on the pipe. The flow cell has a top cap, a middle plate and a bottom cap. The
improvised flow cell assembly comprises three solenoid valves, the drawing pump and the digital
flow meter. The vibration and temperature sensors are connected to the motor pumps and the
motorized valves. A contactless odometer and a contactless temperature sensor are used to calculate
the RPM of the motor pump and temperature of the motor. The data is sent to the cloud from the
RTU, where data analytics are performed, and torque, efficiency, early premature motor failure and
motor fault conditions are detected. A front-end and a back-end of the dashboard are cloud-based.
USE - System for water quality monitoring, water flow metering, and control of water pumping, and
controlling flow of water in the piped network through internet of things (IOT) enabled edge RTU
units connected to a centralized dashboard through cloud for an entire village or a city or even a
residential/Commercial complex, industries/institutions buildings through a centralized dashboard
with GIS and SCADA integration.

ADVANTAGE - The system remotely measures the quantity of water supplied. The system
remotely measure the quality parameters of water supplied. The system remotely measures the water
pressure at source points, branch points and end points in the network. The manual intervention for
opening or closing of water flow is eliminated. The manual intervention for turning on or turning off
the pumps is eliminated. The entire piped water supply network and entire piped water distribution
network of a village or a city or even a residential building are automated to run without any manual
intervention from a single dashboard. The process generates the map view of the deployed solution,
which helps the user in better understanding the water network flow, problem areas and eases the
locating and maintenance of the problem areas.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a method for water
quality monitoring, water flow metering, and control of water pumping, and controlling flow of
water in the piped network,

DESCRIPTION OF DRAWING(S) - The drawing shows a schematic view of the detailed setup of
the smart 10T node placed at the source point of the water distribution system.

201Bulk flow digital water meter

202Pressure sensor

203RTU unit

204Battery

209Improvised flow cell

Technology Focus

TECHNOLOGY FOCUS - INDUSTRIAL STANDARDS - The separate pluggable communication
modules are designed for communication networks like low power, wide area network (Lora
Wan)(RTM: networking protocol designed to wirelessly connect battery operated 'things’ to the
internet in regional, national or global networks), , , , and .

Documentation AbstractiN202241033836(A)

[33]Title: Big Data Analysis Framework for Water Quality Indicators with Assimilation of ToT and
ML

Author(s): Kimethi, S (Kimothi, Sanjeev); Thapliyal, A (Thapliyal, Asha); Akram, SV (Akram,
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Shaik Vaseem); Singh, R (Singh, Rajesh); Gehlot, A (Gehlot, Anita); Mohamed, HG (Mohamed,
Heba G.); Anand, D (Anand, Divya); Ibrahim, M (Tbrahim, Muhammad); Noya, ID (Nova, Irene
Delgado)

Source: ELECTRONICS Volume: 11 Issue: 13 Article Number: 1927 DOI:
10.3390/electronics1 1131927  Published: JUL 2022

Abstract: According to the United Nations, the Sustainable Development Goal '6' seeks to ensure the
availability and sustainable management of water for all. Digital technologies, such as big data,
Internet of Things (IoT), and machine learning (ML) have a significant role and capability to meet
the goal. Water quality analysis in any region is critical to identify and understand the standard of
water quality and the quality of water is analyzed based on water quality parameters (WQP).
Currently, water pollution and the scarcity of water are two major concerns in the region of
Uttarakhand, and the analysis of water before it is supplied for human consumption has gained
attention. In this study, a big data analytics framework is proposed to analyze the water quality
parameters of 13 districts of Uttarakhand and find the correlation among the parameters with the
assimilation of TIoT and ML. During the analysis, statistical and fractal methods are implemented to
understand the anomalies between the water quality parameters in 13 districts of Uttarakhand. The
variation in WQP is analyzed using a random forest (RF) model, and the dataset is segmented
location wise and the mean, mode, standard deviation, median, kurtosis, and skewness of time seties
datasets are examined. The mean of the parameters is adjusted with the coefficient of variation
based on the standard values of each parameter. The turbidity in almost all the experimental sites
has a normal distribution, with the lowest mean value (0.352 mg/L) and highest (11.9 mg/L.) in the
Pauri Garhwal and Almora districts, respectively. The pH of the water samples is observed to be in
the standard range in all the experimental sites, with average and median values being nearly
identical, at 7.189 and 7.20, respectively. However, the pH mode is 0.25. The Cl- concentration
varies with mean values from the lowest (0.46 mg/L) to the highest (35.2 mg/L) over the
experimental sites, i.e., the Bageshwar and Rudraprayag districts, respectively. Based on the
analysis, it was concluded that the water samples were found to be safe to drink and in healthy
condition in almost all the districts of the state Uttarakhand, except for the Haridwar district, where
some increase in contaminants was observed.

Addresses: [Kimothi, Sanjeev; Akram, Shaik Vaseem; Singh, Rajesh; Gehlot, Anita] Uttaranchal
Univ, Div Res & Innovat, Dehra Dun 248007, Uttarakhand, India.

[Thapliyal, Asha] Uttarakhand Space Applicat Ctr USAC, Dehra Dun 248001, Uttarakhand, India.
[Mohamed, Heba G.] Princess Nourah Bint Abdulrahman Univ, Coll Engn, Dept Elect Engn, POB
84428, Riyadh 11671, Saudi Arabia.

[Anand, Divya] Lovely Profess Univ, Sch Comp Sci & Engn, Phagwara 144411, Punjab, India.
[Anand, Divya; Noya, [rene Delgado] Univ Europea Atlantico, Higher Polytech Sch, C Isabel
Torres 21, Santander 39011, Spain.

[Tbrahim, Muhammad] Jeju Natl Univ, Big Data Res Ctr, Jeju 63243, South Korea.

[Noya, Irene Delgado] Univ Int Iberoamer, Dept Project Management, San Francisco Campeche
24560, Campeche, Mexico.
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