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Figure 1: Basic Block diagram of multiple parallel chains 
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3.5. Cloud 
 

.  An IoT platform does the tedious work of gathering, 

analyzing and acting on data. 
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Figure 2: Block Diagram 

4.1. The Monitored object 
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Figure 3: Flowchart of the process 
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4.3.1. MSP430F5529 LaunchPad Development Kit 
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Figure 4: Functional Block Diagram, MSP430F5529. Image source [21]. 
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Analog-to-Digital Conversion 



 

14 
 

 

 

 

 

 

 

Direct Memory Access 

 

 

 



 

15 
 

 
 

Figure 5: ADC block diagram. Image source [21]. 

 

Low Power Modes 
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Table 1: Low Power Modes in MSP430F5529. Source [21]. 
 

Low Power 
Mode 

CPU MCLK SMCLK ACLK DCO FLL 

LPM0 Disabled Disabled Optionally 
active 

Active Enabled if 
sources ACLK or 
SMCLK 

Enabled if DCO 
is enabled 

LPM1 Disabled Disabled Optionally 
active 

Active Enabled if 
sources ACLK or 
SMCLK 

Disabled 

LPM2 Disabled Disabled Disabled Active Enabled if 
sources ACLK 

Disabled 

LPM3 Disabled Disabled Disabled Active Enabled if 
sources ACLK 

Disabled 

LPM4 Disabled Disabled Disabled Disabled Disabled Disabled 

 
 

 

4.3.2. SimpleLink™ Wi-Fi® CC3100 BoosterPack 
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Figure 6: Functional Block Diagram, CC3100. Figure reproduced from [22]. 

 

 

4.4. Access Point 
 

 

 

 

 



 

18 
 

4.5. MQTT 

MQTT Architecture 
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Figure 7: MQTT Architecture 
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Advantages of MQTT over HTTP 

 

 

 

 

 

4.6. Raspberry Pi 

4.7. Wi-Pi™ WLAN USB Module 
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5. Implementation 

5.1. Hardware 

 
 

Figure 8: MSP-EXP430F5529LP LaunchPad Development kit header. Reproduced from [34] 
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Figure 9: MSP430F5529 and CC3100 Pin Compatibility. Source [35]
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Figure 10: MSP430 and Accelerometer 810M1-0025X connection
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Figure 11: Internet Connectivity

5.2. Software 
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5.2.1. Data Acquisition, Processing and Publishing 
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The Main() function 

 

 

 

 

Configure CC3100 and Connect to Access Point 
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Figure 12: Configure CC3100 and Connect to AP

Setting up ADC and DMA 
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Data Processing 

Configure MQTT and send the data 

5.2.2. Broker 
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Figure 13: Subscribed to Topic and publishing to ThingSpeak
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6. Results 

6.1. Experimental Testbench Vibration device Setup 
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Figure 14: Test Setup for Vibration Measurement 

Table 2: Table of Parameters used for Experiment 

mVpp = milli Volts peak-to-peak 
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6.2. ThingSpeak Results 
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6.2.1. Multiple Publishers Simultaneous Operation Test 

 

 

Figure 15: ThingSpeak out for Accelerometer 810M1-0025X
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Figure 16: ThingSpeak out for Accelerometer 805-0050
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6.2.2. Experimental Testbench Results 
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Figure 17: Acceleration output for 20Hz 
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Figure 18: Crest Factor output for 20 Hz
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Figure 19: Acceleration output for 50Hz 
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Figure 20: Crest Factor output for 50 Hz 



 

41 
 

 

Figure 21: Acceleration output for 100Hz 
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Figure 22: Crest Factor output for 100 Hz 
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Figure 23: Acceleration output for 1 kHz 
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Figure 24: Crest Factor output for 1 kHz 
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6.2.3. Additional Experiments 

 
 

Figure 25: Uncontrolled Vibration output 1

 
 

Figure 26: Uncontrolled Vibration output 2
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Figure 27: Uncontrolled Vibration output 3

6.3. Analysis 

Effect of Amplitude 

 

It can be noticed from the graphs that an increase in Amplitude increases the Acceleration, irrespective 

of the Frequency or Waveform shape. The Acceleration is calculated from RMS value of the signal which 

represents the energy content of the signal. So increasing the amplitude increases the energy content, 

thereby increasing the Acceleration. 

 

For a given Frequency and Waveform shape, the Crest Factor doesn’t show any correspondence to the 

change in Amplitude. 

 

Effect of Waveform shape 

 

For a given Frequency, the Square wave has more Acceleration than both Sine and Ramp throughout the 

signal. 

 

Sine and Ramp on the other hand have different results for different Frequency. 

For 20 Hz, Acceleration of Ramp > Acceleration of Sin 

For 50 Hz, Acceleration of Sine slightly higher than Acceleration of Ramp 

For 1 kHz, Acceleration of Ramp slightly higher than Acceleration of Sine 

 

 

The Crest factor shows a consistent pattern in this case. For any given frequency, it has the following 

 

Crest Factor (Ramp) > Crest Factor (Square) > Crest Factor (Sine) 
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