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Abstract 

Recognizing human activities in their daily living allows the event and wide usage of human-

centric applications, like health observance, aided living, etc. ancient activity recognition 

ways typically believe physical sensors (camera, measuring device, gyroscope, etc.) to 

endlessly collect sensing element readings, and utilize pattern recognition algorithms to spot 

user's activities at an aggregator. Though ancient activity recognition ways are incontestable 

to be effective in previous work, they raise some issues like privacy, energy consumption and 

preparation value. In recent years, a brand new activity recognition approach, that takes 

advantage of body attenuation and/or channel weakening of wireless radio, has been 

planned. Compared with ancient activity recognition ways, radio primarily based ways 

utilize wireless transceivers in environments as infrastructure, exploit radio communication 

characters to attain high recognition accuracy, scale back energy value and preserve user's 

privacy. During this paper, we tend to divide radio ways into four categories: ZigBee radio 

based activity recognition, local area network radio primarily based activity recognition, 

RFID radio primarily based activity recognition, and different radio primarily based activity 

recognition. Some existing add every class is introduced and reviewed thoroughly. Then, we 

tend to compare some representative ways to point out their blessings and downsides. At last, 

we tend to entails some future analysis directions of this new analysis topic. 
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INTRODUCTION 

Activity recognition aims to accurately 

observe human's daily activities supported 

a predefined activity model. It's a hot 

analysis topic within the field of present 

computing and wide employed in several 

human-centric applications, like health and 

fitness observation, assisted living, 

context-enabled games and amusement, 

social networking, and sport chase. To 

acknowledge human activities, physical 

sensors (camera, measuring system, 

gyroscope, etc.) square measure usually 

deployed in environments, hooked up on 

objects or worn on human bodies to 

unceasingly collect detector readings. 

Then, supported predefined pattern 

recognition models, the activity varieties 

are known at a collector for higher layer 

applications [1, 2]. These detector based 

mostly strategies square measure known as 

ancient activity recognition strategies 

during this paper. They'll be roughly 

divided into 3 categories: (1) wearable 

motion detector based mostly strategies, 

that utilize on-body motion sensors 

(accelerometer, gyroscope, etc.) to sense 

the movements of body components, such 

as; (2) camera detector based mostly 

strategies, that profit of camera to record 

the video sequence and acknowledge the 

activities exploitation laptop vision 

algorithms. In step with the camera kind, 

the video could also be RGB video, depth 

video, or RGB-D video; (3) environmental 

variable based mostly strategies, that use 

physical sensors (pressure, proximity, 

RFID, etc.) to infer human activities from 

the standing of used objects or 

modification of environmental variables, 



 
 
 

 

2 Page 1-5 © MAT Journals 2017. All Rights Reserved 

 

Journal of Switching Hub  

Volume 2 Issue 3 

such as. Though ancient activity 

recognition strategies get sensible 

performances and are wide accepted, they 

need specific sensing modules and lift 

some issues like privacy, energy 

consumption and readying price. In recent 

years, a replacement radio based mostly 

activity recognition approach has emerged. 

Because the existence and movement of 

frame in an exceedingly radio field could 

attenuate the radio strength and alter the 

communication patterns (e.g. channel 

fading) between the transmitter and 

receiver, radio based mostly activity 

recognition takes advantage of body 

attenuation and/or the characters of 

channel weakening to discriminate human 

activities or gestures [3, 4]. Compared 

with ancient activity recognition strategies, 

radio based mostly activity recognition 

strategies solely exploit wireless 

communication options. Thus, no physical 

sensing module is required. This 

consequently relaxes the device readying 

demand, reduces the energy consumption 

for sensing and knowledge transmission, 

and protects user's privacy. For radio 

based mostly activity recognition 

strategies, the wireless radio varieties 

embody ZigBee, WiFi, RFID, etc. As 

completely different radio knowledge 

could have different characters and process 

steps, we have a tendency to roughly 

divide the radio strategies into four 

categories: ZigBee radio based activity 

recognition, wireless fidelity radio based 

mostly activity recognition, RFID radio 

based mostly activity recognition, and 

different radio based mostly activity 

recognition. During this paper, we have a 

tendency to initial introduce and review 

some connected add every class. Then, 

some representative strategies are 

compared to indicate their blessings and 

drawbacks.  

 

ZigBee radio based activity recognition  

ZigBee could be an affordable, low-power, 

wireless mesh network standar. It's wide 

utilized in wireless device network, e.g. 

body device network. RadioSense, an 

image system of ZigBee radio based 

mostly activity sensing. The device 

preparation and system design of 

RadioSense, severally. RadioSense 

contains 3 main components: (1) 2 

dedicated on-body device nodes placed at 

user’s wrist and ankle. They work as radio 

transmitters. (2) A device node placed at 

the middle of user's body. It's the bottom 

station of body device network and works 

because the radio set. (3) A portable 

computer works as soul. At the soul, the 

time and also the Received Signal Strength 

Indicator (RSSI) worth of every arrival 

message square measure recorded. With 

the observation that completely different 

human activities end in different wireless 

communication patterns between the 

device nodes and also the base station, 

RadioSense extracts packet delivery 

magnitude relation (PDR) feature from 

message arrival patterns and eighteen 

applied math options (the grievous bodily 

harm, min, max–min, mean, var, median, 

mean crossing rate, values of the RSSI bar 

graph with ten bins, and interquartile 

range) from RSSI values for every device 

node. Then, the feature choice algorithmic 

rule with serial forward strategy is 

employed to pick out the simplest options. 

The support vector machine (SVM) based 

mostly classification model is trained for 

online testing. The runtime accuracy of 

classifying seven activities for 3 subjects. 

The whole accuracies of subject 1, 2, and 3 

are 86.3%, 92.5% and 84.2%, severally. 

This means that RadioSense obtains 

comparable accuracy as ancient activity 

recognition ways [5, 6]. 

 

WiFi radio based activity recognition 

Compared with ZigBee radio based mostly 

activity recognition, wireless fidelity radio 

based mostly activity recognition will 

make the most of existing wireless fidelity 

infrastructure in an office block, shopping 

center, etc. A device-free and passive 
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activity recognition system that uses an 

itinerant as wireless fidelity receiver to 

live RSSI values. It extracts easy time 

domain options to acknowledge subject’s 

things, activities and gestures. Similar 

work is additionally introduced. Wireless 

fidelity links between wireless fidelity 

devices (including wireless fidelity access 

points, desktops, thermostats, refrigerators, 

smartTVs, laptops, etc.) and collect fine-

grained channel state info (CSI) to spot 

location-oriented home activities, during a 

device-free manner. RSSI activity may be 

a packet-level computer and represents the 

signal power over a packet as one 

amplitude. relatively, CSI is that the 

channel response at the receiver in 

frequency domain. It “contains amplitude 

and part measurements singly for every 

orthogonal frequency division 

multiplexing (OFDM) subcarrier”. 

Subcarrier measurements of daily home 

activities at specific locations and take the 

CSI signal measurements as location-

activity profiles. Through scrutiny on-line 

measurements with the profiles, the 

projected methodology will 

unambiguously determine each in-place 

activities (cooking, eating, laundry dishes, 

brushing teeth, taking a shower, 

observation TV, etc.) and walking 

movements reception [7]. 

 

A motivating work that explores WiFi 

signals to discover and track moving 

objects behind the walls, establish their 

relative locations and even acknowledge 

some straightforward gestures, while not 

sporting any on-body device. The authors 

utilize MIMO interference nulling to 

eliminate the reflections from static objects 

(e.g. the wall and static objects behind the 

wall). The channels from 2 transmit 

antennae to at least one receive antenna are 

measured initial, then the signals at the 

receive antenna are nulled to exclude the 

reflections off static objects. To trace the 

moving objects exploitation just one 

antenna, the authors borrow a way named 

inverse artificial aperture measuring 

system (ISAR). Completely different from 

antenna array based mostly pursuit 

technique that captures the target from 

spatially spaced antennae, ISAR takes one 

measuring at a time and uses consecutive 

measurements to emulate an inverse 

antenna array. A gesture recognition 

system named WiFi  through police work 

the minute doppler shifts and multi-path 

distortions of WiFi signals originating 

from human motion. To discover the 

terribly little doppler shifts (a few Hertz) 

of hand gestures, the authors propose to 

remodel the received WiFi signal into 

narrowband pulse by “repeating an OFDM 

image and performing arts an oversized 

quick Fourier remodel (FFT) operation”. 

Then, the WiSee receiver will track the 

narrowband pulse to capture the Christian 

Johann Doppler shifts. Besides, WiSee 

takes advantage of MIMO capability to 

separate the wireless reflections from 

multiple individuals through considering 

the reflections from every human as 

signals from a wireless transmitter. 

Experimental results demonstrate that 

WiSee obtains the typical detection and 

classification accuracy of ninety four 

across 9 whole-body gestures (push, 

dodge, strike, pull, drag, kick, circle, 

punch and bowling). Itinerant to get WiFi 

signals and phase continuous WiFi trace 

into stationary segments and moving 

segments supported RSSI fluctuation 

detection. All the stationary segments are 

clustered to extract frequent visiting 

locations in one’s daily living. Besides, 

WiFi radio to trace human queues eating 

place and an airdrome. With extracted 

distinctive WiFi signal patterns, the time 

periods of waiting, service and going away 

will be distinguished. 

 

RFID radio based activity recognition 

A wireless signals (e.g. TV transmissions) 

primarily based gesture recognition system 

named AllSee. AllSee contains a specially 

designed receiver that uses associate 
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envelope detector to extract amplitude 

info. Through eliminating power-intensive 

analog parts like oscillators by 

victimization passive and lowpower 

analog parts (diodes, resistors, and 

capacitors), “AllSee consumes 3 to four 

orders of magnitude lower power than 

progressive systems and might alter 

always-on gesture recognition for 

smartphones and tablets”. With the 

collected amplitude info, the structure of 

magnitude changes and also the temporal 

arrangement info are combined to classify 

completely different gestures. The authors 

develop RFID-based and TV-based 

prototypes to judge AllSee's identification 

performances on eight gestures (flick, 

push, pull, double flick, punch, lever, 

zoom in, and zoom out). The results show 

a median accuracy of 97 and 94.4% on 

RFID- and TV-based prototypes, 

severally. At an equivalent time, AllSee 

obtains some smart characters, like low 

false positive rate (0.083 events per hour 

over a 24-h period), tiny interval (80 μs) 

and low power price (5.85 μW). 

Additionally, the hardware model is 

integrated with associate off-the-peg 

Nexus phone to acknowledge higher than 

gestures in through-the-pocket 

eventualities and 92.5% accuracy is 

achieved. A virtual bit screen system, RF-

IDraw, that utilizes multi-resolution 

positioning technique to trace the 

mechanical phenomenon form of RFID 

hang on user's finger and allows the user to 

input characters or words in air. Existing 

RF-based positioning systems usually 

leverage the beam steering capability of 

antenna array to sight the supply location. 

To attain high accuracy, an outsized 

variety of antennae area unit needed. 

Therefore, there's an exchange between 

resolution and lucidity. “As the separation 

of the antenna combine (marked in red) 

will increase, the quantity of beams will 

increase consequently, inflicting ambiguity 

in localizing the supply (marked in blue). 

On the opposite hand, every beam gets 

narrower, resulting in the next resolution”. 

So as to get rid of ambiguity whereas 

maintaining high resolution, RF-IDraw 

combines a couple of antenna pairs with 

totally different separations. The pairs with 

smaller separation have wider beams and 

act as filters to eliminate the ambiguity; 

the pairs with larger separation have 

narrower beams and thence outline the 

resolution.. The results show that the 

accuracies on character recognition 

experiment and word recognition 

experiment area unit 97.5% and 92%, 

severally. An array of active RFID tags on 

ground. Once a subject matter moves 

through the tag coated space, the signal 

fluctuation of the tags is collected and 

analyzed to infer the subject's activities. 

 

Other radio based activity recognition 

Except ZigBee, wifi and RFID radio, there 

are another radios that may even be used 

for activity recognition, like FM radio, 

microwave, etc. An FM broadcast signals 

primarily based localization and activity 

recognition methodology. The authors 

observe that the FM signal strength is 

related to with receiver’s positions. 

Besides, the signals show completely 

different fluctuation patterns for various 

activities. Consequently, straightforward 

amplitude-based options are extracted and 

classification model is trained to 

acknowledge lying, standing and walking 

of 1 subject in 2 locations. Experimental 

results show an overall accuracy of quite 

70th for Naive bayes, k-Nearest Neighbors 

and call Tree classifiers. Deploy many 

USRP SDR devices on the bottom in 

indoor environments to tell apart 5 

activities (walking, crawling, standing, 

lying and empty) conducted at the same 

time by 2 subjects. Doppler effect of 24.1 

Gc microwave for activity observation. 

One hundred and one options in time 

domain, frequency domain and time-

andfrequency domain are extracted to 

acknowledge eight daily human activities. 

A wireless breath observation system, 



 
 
 

 

5 Page 1-5 © MAT Journals 2017. All Rights Reserved 

 

Journal of Switching Hub  

Volume 2 Issue 3 

Vital-Radio, that detects the reflections of 

low-power wireless signal off the soma 

and identifies the minute chest motion as a 

result of the inhale and exhale method. 

 

CONCLUSION 

This paper offers a short review on radio 

primarily based activity recognition, a 

replacement analysis topic within the field 

of omnipresent computing. Completely 

different with ancient activity recognition 

strategies that admit specifically physical 

sensors, radio primarily based recognition 

strategies profit of body attenuation and/or 

channel attenuation of wireless radios. 

This paper introduces and compares some 

existing add ZigBee, WiFi, RFID and 

alternative radio primarily based activity 

recognition. Additionally, some directions 

for future analysis are provided and 

mentioned. 
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