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About NeuralArc

NeuralArc is a  R&D firm from Coimbatore, India. A 
highly talented workforce of electrical and electronics 
engineers & data analyst provide quality service.

We are specialists in design and development of 
products from requirements analysis to mechanical, 
electrical, and software design all the way through 
implementation, testing, and final integration.

We offer Embedded system ( including IoT) product 
design and development , Data Analytics, Prototyping 
& small volume Manufacturing  Services.

Designing of systems with high quality components 
and optimum features to meet the expectation is our 
specialty

With trust, quality, integrity and innovation as our core values, we aim to integrate harmonious 
partnerships with our clients. We truly believe in the transformative power of our Solution and Services 
to drive the right business outcome for our customers.



Core Strength - Product Engineering Services

New Product

• Hardware Design
• Bootloader and OS customization 
• Dev/Customization & porting of Device 

drivers, middleware, Protocol Stacks
• Device of Embedded Application
• Product Testing & Certification

Re-Engineering

• Feature Addition
• Value Engineering 
• Obsolescence Management
• Design Recovery of legacy Products
• Performance Enhancement
• Regulatory and Standards compliance

Verification and Validation

• System Testing
• Safety Testing
• Pre Compliance Testing
• Standard Compliance
• Test Application
• Test Reports



Real Time Embedded Design Capabilities

▪ Circuit Design/PCB Layout

▪ Component Selection 

▪ Digital Design & Verification

▪ Design Implementation and
    Prototyping

▪ BOM cost reduction

▪ Obsolescence removal

▪ Design Recovery of Legacy
   Products
          

▪ Performance Enhancement

Embedded Application 

▪ Linux/Android/Microcontrollers
▪ MQTT/HTML/Python

BSP and Integration

▪ Firmware, boot loaders, Device Drivers    
▪ Protocols
▪ Middleware, Protocol stacks, Drivers Customization and integration
▪ RTOS

Embedded Application 

▪ Hardware/Software  Testing
▪ Test Automation
▪ Compliance Testing

Embedded Application 



Hardware Design Services

High-Speed Board Design (Schematic & Layout Design)

Expertise:     

• Microprocessor based design
• High-Speed PCB design involving Delay & 

Impedance Matching
• Multi Layer PCB Design

Service Areas :

• Schematic preparation, Component selection, BOM 
optimization

• PCB Design, Gerber and BOM release for fabrication 
and assembly

• Board Validation             

• Test Code development

• Power-up and sanity testing of boards

• Build Jigs and Fixtures for custom board manufaturing



Case Study –Data Aggregation Device(DAD)

Single Board Computing System

i. Linux Computing Engine

ii. Multi Communication interface Support 

– Ethernet WIFI, Blue tooth, LoRa and 4G

iii. USB Host

iv. Power Over Ethernet

v. Local Data Storage 

vi. 8 Hours Battery Backup

vii. Relay Control

viii. Provision to interface more Analog/Digital Sensors

A Successful commercial Deployment  in USA , Spain and Vietnam 
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Case Study – Environmental Monitoring System

Multi Sensor Solution



Case Study – Ventilator

Smart Ambu Bag Ventilator

i. Integrated with multiple sensors:

• Blood oxygen level Sensor.

• Pressure Sensor

• Air Temperature & Humidity Sensor.

• Air Flow Rate Sensor 

ii. Sharp & clear display with 3 Buttons user interface

iii. Manual and Patient Triger support

iv. Timer based operation

v. Programmable operation for adult and infant.

vi. 24 Hours Battery Backup
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• Smart Agriculture
• Industrial Automation • Medical • Commercial

Product Portfolio



Manufacturing Support System

Tie-Up With Multiple EMS 
Companies

• MightyNet – Taiwan

• 3D –Technologies PVT. LTD
   - Bangalore

• Vasantha Advanced Systems 
 - Coimbatore



Smart Agriculture Solution

NeuralArc

© All rights reserved



Solution Architecture 

We supply two device in the proposed architecture 

 1. Gateway ( Data Aggregation Device ( DAD ) ) 

• Efficient and fast compute engine

• Integrated secured multi communication network support like 
4G/5G Cellular and WIFI. 

• Long Range local communication network LoRA with multiple 
sensor nodes

• Varity of Interface buses

• Interactive display for multi use

• Wide Operating Electrical Condition

2. Sensor node  ( Data Collection Device ( DCD ))

• Micro controller smart engine

• Multiple Sensor Interfaces ( Digital/Analog)

• Long Range local communication network LoRA

• Interactive display for multi use
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DCDs

DAD

Smart Agri Solution is designed to help growers improve crop health by providing in-depth information in a simple 
platform. This solution eliminates the hassle of manually calculating data and provides growers with detailed crop 
information and the opportunity to automate the whole operation and generate useful insights.

Smart Agriculture Network 

Internet
Cloud
Server

 

App App

App App



IoT based typical Sensor Node
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Features

• Efficacy of Ornavera sensors for all measurements: Climate, Soil and 

Plant level.

oTemp and Humidity +/- 2%

oLux/PPFD: +/- 10% 

oSoil:.

▪Capture readings from up to 2 soil sensors per DCD

▪Temp to +/- 2 degrees

▪Permittivity/VWC: +/- 5% (with soil calibration)

▪EC: +/- 5% (with soil calibration)

oPlant stem diameter: 

▪Capture readings from up to 2 dendrometers per DCD

▪Accuracy to +/- 0.05mm

• Data capture and upload: 

oEase of installation

oMinimal DCD maintenance

▪Battery life

▪Stability of sensors on mounting media (wooden/metal poles)

oBroad LoRa coverage footprint: 15km radius

oLow error rate of message send/receive (< 1%)

oDAD reliability

▪Low maintenance (no need to reboot manually)

▪Battery backup: > 24 hours

▪Secure data transmission & storage

Application SOFTWARE

• Effective data capture/process/storage

oCapture/store raw measurements

▪Organise by time/device/location

oAccurate derivations

▪VWC from permittivity

▪Pore water EC from bulk soil EC

▪Stem diameter from mV

▪PPFD from Lux

▪VPD (saturation)

▪PAR hours

▪DLI

▪Other mathematical calculations (High/Low/Average/Std 

Deviation

• Login & credentials

oSecure

oDifferent levels of access (admin & standard user)

oConfigurable user preferences

oAbility to arrange view of sensors as they are laid out spatially on 

the farm

• Simple, accurate visual insights

oLive data Dashboards

o14 day summary graphical displays

oOrnavera Eye

▪Crop health status

▪Hazard (disease) status – specifically Phytophthora

oAnalytics 

▪Graphing of live & summary data

▪Download of live & summary data

• Easy to setup

oFacilities, users, locations, devices, soil types

oEvent definitions

oLive data & CHAP filters

Smart Agriculture Solution Features 



DCD is a sensor node that hosts many sensors and  perform the measurement of Luminous, Atmosphere 
Temperature and Humidity, Soil Temperature and Humidity and Soil Electrical conductivity. These measured data are 
sent to the Data Aggregator Device(DAD) periodically over LoRa RF interface. The LoRa RF range is around 15 Kms 

Data Collection Device(DCD)

LoRa:
• FCC compliant
• International capability
I/O: 
• Modular/Plug & Play
• SPI (Dendrometer - Sensor) X 2
• RS485 (Soil sensors)  X 2
• I2C (Temp/humidity, Lux  sensor) X 4
• Simplified connectors to maximize durability

Power management
• Maximize battery life
• Eliminate poer waste from passive 
components
• Shut off power when in sleep mode

FUNCTIONAL SPECIFICATIONS
Solar Charger:
• Healthy SV power from solar panels

CPU
• Reliable
• Fast
• Simple / low power



DAD collects sensor data from multiple Data Collection Devices(DCD) over LoRa(686 Mhz to 928 Mhz) RF 
interface and store it in the local SD card. Besides, sends the collected data periodically to the cloud 
server over SSL. Multiple communication interface to the cloud server - Ethernet, WiFi and LTE. 

Data Aggregation Device(DAD) - Gateway

LoRa :         
• Sensor Data collection interface 
• FCC compliant
• International capability

Could Interface :  Ethernet/WiFi/LTE 

Security : 
• SSL
• MQTT protocol (password )

Local Storage : 
• SSD -  32 MB

Over the Air (OTA) Firmware upgrades
Power over Ethernet
UL/CE approved
Battery backup ( DC Charger)
LED status info

FUNCTIONAL SPECIFICATIONS



Field Trial 

© All rights reserved



4G backhaul

Cannabis Plantation at  Colorado, USA

Olive Plant in Spain

Pepper Plantation  in Vietnam

Reference Field Deployments 
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• The blue forty-foot container (FFC) near the blue dot is where DAD located.

oThere are two greenhouse nurseries (another one just below the one in picture – same size)

oPlantation extends 3.2km N and 2km E from FCC.

oWe ran an external antenna on top of the FCC.

• Plots (red dots) are .7 – 1.4 Ha Currently 150+ plots planted

oUltimately will have 300+ DCDs in place for final deployment

oPoles extend 3.4m from soil surface. 

Trial Site - Vietnam 
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Two Soil Sensor 

DCD installation 
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Dendrometer

Dendrometer Installation
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Database: To store all the incoming sensor data from DAD

Real-Time Data collection 



PPFD 
PPFD – Photosynthetic Photon Flux Density μMol/m2/s.



Volume metric Water Content 



Volume metric Water Content 



Plant Breathing Pattern 



Plant Breathing Pattern 



Daily Plant Breathing Pattern 



Daily Plant Breathing Pattern 
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• Stem shrinks and grows based on the sun light effect( Photo synthesies) 

Stem breathing pattern
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Prediction – Plant current health condition 
based on various sensed Parameters

Smart Agri platform analyzes data and presents the gathered information in an insightful visual of crop health. This user-

defined interface allows growers to decide which variables they would like to see. The Eye monitors environmental 

actors that are affecting crop health, various sectors of land, and crop’s surroundings in order to ensure they are growing 

in optimal conditions.

Displays specific crop-health information that is derived from light, climate and soil data.

Gives growers a greater understanding of environmental aspects that need to be altered or kept the same in order to 
ensure an optimized yield.



Smart Irrigation – iStarter Product 

© All rights reserved



Temperature Monitor Device -TRemo

Clients 

80 +



Blood Bank Software

Clients 

3 +



Inventory Management Software

Clients 

2 +



Course Management Software-TRemo

Clients 

1 +



Digital Starter  



Internship Course  

Colleges 

4 +



How to Help him ?





Sensors*  - NPK sensor, Soil temperature &Moisture, 
Ambient temperature &humidity and Light sensor

DCD-1

DCD-2

DCD-3

DAD

CLOUD 
SERVER

SENSORS*

SENSORS*

SENSORS*

LoRa

LoRa

LoRa
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Mobile 
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End To End Smart Irrigation

WATER SOURCE

MOTOR
STARTER AND 

VALVE 
CONTROLLER

S.Valve 4S.Valve-3S.Valve-2S.Valve-1

WiFi

3 Phase 
Power

Data Aggregation



Smart Irrigation - iStarter Features 
• Mobile App for Remote Operation

- ON / OFF 
- Cyclic Timer (ON the Motor for some duration and restart the motor after some duration automatically)

- Timer ( ON the motor from now and run it for a set duration and then stop automatically ) 

- Scheduled Timer ( On daily or weekly basis, start and stop at a particular time automatically)
- Auto Start ( Start whenever power available and stop on Dry run )

- Solenoid Valve  based water feeder control

- Water tank Level Automatic control

• Motor Protection 
- High Voltage Protection
- Low voltage protection

- Over load  protection

- Dry run protection
- Single Phase failure preventor

• Display 
- Voltage / Current value indication

- Cumulative current utilization

- R/Y/B phase status indication
- Power status Indication

- Motor status indication

- Operational mode( Manual / Auto ) indication

• Sensor based Automation

- Soil Moisture   based automatic irrigation

Mobile Application

Data Analytics

Data  
Analytics and 

Insight 

APIs

UX

Cloud Server
Physical iStarter

440V
15A

440V
15A

440V
15A
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MQTT Topic

/Neuralarc/meas

<Sensor Data>

DAD <-> Cloud Server  MQTT Protocol 

Send 
Sensor Data 
Periodically

PublishSubscribe PublishSubscribe

Data

Publish

Data

Statistics Configuration

Operational Data

Could Server

DAD

MQTT Topic

/Neuralarc/statsreq<ID>

MQTT Topic

/Neuralarc/statsresp

<Stats>

MQTT Topic

/Neuralarc/mgmtReq

<ID/Config value>

MQTT Topic

/Neuralarc/mgmtresp

<Updates Config Value>



Display

on/off Start Send

NPK Soil 
Temperature 
& moisture

Ambient 
Temperature 
& Humidity

Light

LTE

C1 C2 C3 C4

Handheld DCD
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NeuralArc Commitments 
• On-site support/training during setup
• Make timely adjustments/fixes
• Available to answer questions when off-site/during regular Project reviews
• Involve Customer in hardware/software roadmap planning
• Trouble-shoot hardware and software issues
• Document user input/complaints/suggestions

Support system 



Sustainable Soil Management - Nutrisoil

© All rights reserved



Fertilizer Recommendation

Fertilizer 
recommendations 
based on nutrient  

sensing

Relevant alert 
mechanism and 

field 
recommendations



Data Analytics and ML/AI Tools

© All rights reserved
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Delphine Diagnostic Inc (USA) AI Tool 
• Pathogen Predictions – Faster In-sight delivery to Patients 
• ML/AL based medical advise Tool  to General Doctors for effective treatment  and 

cost control

Delphine Data Analytics Tool  
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