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The Evolution of Communication

H2H
A humans talks to the 
other humans.

H2M
A human directly 
controls the machines.

Machines have logic or 
intelligence to manipulate 
other machines. That is, IoT 
devices can talk to each 
other (IoTtalk).

M2M
A machine automatically 
controls the other machines.

The human manipulates 
the machine himself.

The human talks to the 
other humans.
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Why IoT Industry does not fly?
1. Too many complicated standards that are 

difficult to interoperate
2. Most IoT devices only talk to few “other” 

IoT devices
3. Most IoT applications are difficult to 

maintain
4. Only developers can play the games, the 

users are unlikely to participate (automatic 
home vs smart home)
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A Possible Solution
1. To modulize the IoT development platform
2. To provide “local” intelligence at the IoT

device’s  side (Edged Computed AI)
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What is IoTtalk?
• IoTtalk is an IoT device management tool

• IoT management concept
– Device Feature

• The function or capability which an IoT can provide
– Device Model

• A set of device features
• A device model refers to 
a specific product

– Device name
• The name of a specific product
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Feature 1

Feature 2

Feature 3

⁞

Model

An IoT device
Name

G‐sensor

Mic.

Display

⁞

Smartphone

For example:
Lin’s phone



Why is IoTtalk?
• Applications can simply develop with lower efforts 
• Simple and intuitive GUI 
• Application development without real devices is feasible
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Applications can simply develop with 
lower efforts 

• Reusable DF modules
– Even they are different IoT devices
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Easy to Deploy and Operate

Raspberry Pi3Intel Edison

PC server

VMs in 
the Cloud

For example, you can try
http://140.113.199.200:7788/connection
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GobitTalk
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Input Device 
Features

Output Device
Features

Mic

Acc

Ctl

Fan

SwhAcc

Tmp

D1

D2

1

2

3
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NA1

NA3

D4

D5

NA2

Acc

Network Application
NA1

ACC-IDF
Module

CTL-ODF
Module

D1

Ctl

Appliance Connections with IoTtalk

10

D3

D3



11

FanSmartphone

IoTtalk

Network Application

ODF
module

Service Logic Unit

IDF
module

normalization

scalar scaling

Acc Ctl

Connection and Mapping Manner



AItalk: IoTtalk with Machine Learning

GridSearch



The IoTtalk GUI

Graphical Layout Window Management Window

• Create a Project “Fan”
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Remote Fan

2

3

Device Model Selection

1

• The user selects device models from the “Model” 
drop‐down list.
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Remote Fan

2

3

Device Model Selection

1

• The user selects device models from the “Model” 
drop‐down list.
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Fan Control using IoTtalk
• Click the device features of the two devices to 
create a link between them.

• Then, the user controls the Fan using Keypad 
through IoTtalk

Remote Fan

Remote

54
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Smart Fan using IoTtalk with
Machine Learning

• Insert a machine learning device and sensors 
between Keypad and Fan.
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Smart Fan using IoTtalk with
Machine Learning

• Insert a machine learning device and sensors 
between Keypad and Fan.

Machine learning device18



Add a Machine Learning Device
1. Select “ML_device” from the Model menu
2. Select the number of “Feature” for ML_device
3. Click “Save” to add the machine learning device

1

2

3
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Add a Machine Learning Device
1. Select “ML_device” from the Model menu
2. Select the number of “Feature” for ML_device
3. Click “Save” to add the machine learning device

1

2

3
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Add a Machine Learning Device
4. Click the sign “gear” of the ML_device

5

4
Sensors

Fan

Remote
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Add a Machine Learning Device
4. Click the sign “gear” of the ML_device
5. Click the “Extra Setup” button, a window pops up 

for detailed configuration

5

4
Sensors

Fan

Remote
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Feature1

Feature2

Standardize

Standardize

Sparse
Coding

Stage 0 Stage 1 Stage 2
Feature Extraction6

10

24



Feature1

Feature2

Standardize

Standardize

Sparse
Coding

Stage 0 Stage 1 Stage 2
Feature Extraction

Decision
Tree

Training
Model
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Feature1

Feature2

Standardize

Standardize

Sparse
Coding

Stage 0 Stage 1 Stage 2
Feature Extraction

Decision
Tree

Training
Model

Result-I

8 Performance Evaluation
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AI Smart Fan
• Create links between Sensor, Decision, and Fan.
• The ML_device predicts results based on user’s 
behaviors after finishing model training
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ActuatorsRemote

Farm Management using IoTtalk
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Sensors

kNN

kNN

Actuators

Remote

Smart Farm using the ML_device
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Smart Farm
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Baoshan Farm

Wufeng Farm

Quanta
SensorBox

Dashboard



Disease Predation in Agriculture
• Rice Blast
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Rice Blast Detection
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• The weather historical data 
come from CODiS

• The corresponding labels 
come from the Bureau of 
Animal and Plant Health 
Inspection and Quarantine



RiceTalk: Non‐Image Rice Blast 
Detection
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• Time series data
– DataBank slices data
– Observation period

• TensorFlow
– CNN

• Positive prediction
: 89.4%

Rice Blast Detection
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Spore Germination Prediction
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No Spore Germination Spore Germination



Spore Germination Prediction
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Observation Period
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Inter‐Platform Communication

IoTtalk

IoTtalk is a network application platform 
built on top of the above IoT systems to 
simplify the network application 
development.

Cloud

OneM2M AllJoyn (OCF)
API1 API2



Example: The Smart Home Solution by CHT

CHT 
Wi‐Fi 
dongle

Raspberry Pi 3

CHT IoT Gateway

(Wi‐Fi)

CHT Appliance 
Remote APP (Wi‐Fi)

• Chunghwa Telecom (CHT) provides a smart home 
solution through a USB dongle and an IoT gateway.

• Each appliance is plugged in the USB Wi‐Fi dongle 
for connecting to the IoT gateway.

• A user can remote an appliance by its remote APP 
in the smartphone.

Smartphone
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Smartphone

IoTtalk

DA

(Wi‐Fi)

Appliances

Sensors

(Wi‐Fi)
CHT
IoT

Gateway

DAIDAN

WebSocketHTTP

CSM
ESM

CCM

DB GUI

DA:
1. Register/Deregister for appliances/sensors according to notifications
2. Pull commands from the IoTtalk server to CHT home server
3. Receive sensor data then Push them to the IoTtalk server

CHT‐GW

Fan‐O

CHT‐Ctl
(Remote)

Fan‐I

Join 1

Remote
Smartphone
CHT APP
Remote(Wi‐Fi)

MorSensor1

Temperature

CHT Smart Home with IoTtalk

CHT‐GW  is the DM.
Each feature refers an appliance.

Cloud

Join 2

Smartphon
eRemote

SW1
SW2
SW3

CHT 
IoT

Gateway

For example:
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You can try IoTtalk at:
https://test.iottalk.tw
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Any question?


