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ABSTRACT 

In recent years AI-based equipment and IoT systems like Digital Signage and Vending Machines 

have evolved rapidly. 

In this article we take a look at the potential of this technology, presenting use cases and market 

prospects. 

We then show the potential of the Clea platform in order to develop smart applications for this 

type of device. Clea is the solution from SECO Mind, the AI company backed by SECO, for 

turning any industrial or commercial device into a smart machine, thanks to its ability to process 

raw data collected on Clea's sister platform, Astarte, and then leverage it with AI algorithms. 

After a brief introduction, we delve more deeply into a specific hot drink dispenser application. 

This application was developed using SECO’s proprietary Human Machine Interface (HMI) 

technologies as well as the data collection and processing capabilities of the Clea and Astarte 

platforms. 

 

Introduction 

The adoption of IoT and smart technologies in industrial and manufacturing settings is well 

established 1, but the trend toward digitalisation is expected to increase even more in the coming 

years 2. We'll soon interact with intelligent machines at work, at restaurants or while walking on 

the streets: intelligent machines are going to change the way we consume and experience the 

world. 

 

https://link.springer.com/article/10.1007/s40812-021-00204-y
https://link.springer.com/article/10.1007/s40812-021-00204-y
https://digital-strategy.ec.europa.eu/en/policies/next-generation-internet-things
https://digital-strategy.ec.europa.eu/en/policies/next-generation-internet-things


The evolution of the machines and displays we interact with daily, often without even paying 

attention to, will be at the heart of this transformation. Not only smartphones and computers, but 

automatic checkouts at the supermarket, beverage dispensers in the office, and interfaces to 

manage machinery at work will have to evolve. The interaction between increasingly intelligent 

machines and humans will become more immediate and natural. 

 

The latest developments in Digital Signage and Vending Machines are a case in point of the 

digital revolution underway: they will revolutionise the way businesses handle customer relations 

and the customer experience in general. 

 

AI for Digital Signage 

The term “Digital Signage” refers to digital displays used in commercial contexts: usually a 

network of screens, centrally managed but locally customisable. The signs can be used to 

provide information, promote products or enhance the shopping experience.  

 

Digital displays are especially effective as promotional devices: research by Nielsen shows that 

companies that deploy digital signage in stores experience up to a 33% increase in sales 3. 

Digital displays capture the attention of potential customers and, due to their visual impact, have 

better results in influencing purchase behaviour, increasing time spent in a store, and 

encouraging intentions to revisit in the future 4.  

Since interactive content grabs the attention more than a static content 5, interactive digital signs 

can be used to better target advertising and to make the customer’s experience unique. 

 

In recent surveys, consumers say they would like more opportunities to interact with technology 

tools 6 in stores and would prefer to deal with self-service kiosks in the shopping process 7: 

digital signages with built-in AI software go exactly in that direction. 

 

AI-based digital signage implemented with cameras, microphones, sensors and integrated into a 

digital network could quickly examine the characteristics of the person in front of it and suggest a 

product to buy; or, it could show how a dress might look when worn; or, better yet, it could 

display a message that changes with the gestures and behaviours of passers-by (such as the 

"Look At Me " awareness campaign 8), for a unique promotional experience. 

 

This kind of digital signs can bridge the gap between the online and offline customer experience 

and strengthen the overall shopping experience by reducing wait times, making useful 

information accessible (such as the availability of a product or the allergens in a dish),  assisting 

in the purchase process, and making recommendations about the products. 

For companies, it means being able to make the customer experience more pleasant, to change 

promotions in a few moments, and to have direct information about users. 

 

New trends for Vending Machines 

Given the latest developments in digital signage, the distance between digital signage and 

vending machines is shortening: sophisticated digital signage can become automatic checkouts 

or interfaces for more complex vending machines. 

However, vending machines maintain a unique role in direct sales to consumers and the market 

is growing 9. 

https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-of-sale-2/
https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-of-sale-2/
https://www.sciencedirect.com/science/article/abs/pii/S0148296314002100
https://www.sciencedirect.com/science/article/abs/pii/S0148296314002100
https://www.go-globe.com/interactive-content-marketing/
https://www.go-globe.com/interactive-content-marketing/
https://www.retaildive.com/news/shoppers-want-more-in-store-tech-tools/444830/
https://www.retaildive.com/news/shoppers-want-more-in-store-tech-tools/444830/
https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-the-fast-food-space
https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-the-fast-food-space
https://www.youtube.com/watch?v=wEybVOerb9Q
https://www.youtube.com/watch?v=wEybVOerb9Q
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09


 

Up until a few years ago, despite technological progress, most vending machines were the same 

as they were thirty years ago: these were old, error prone machines with minimal ability to 

interact with the user, 

In recent years, however, due to the technological acceleration brought on by the pandemic 

among other things, a new kind of vending machine has emerged 10. 

These new machines are interconnected devices in an IoT network, implemented with AI and 

sophisticated digital displays. They are  smart, fast, and can collect large amounts of data by 

tracking customers' shopping habits more accurately, automatically managing inventory, and 

simultaneously creating a stimulating shopping experience for the customer. 

 

In Asia, for example, smart vending machines are enjoying great success, thanks to simplified 

payments, tailored recommendations, and customer loyalty processes 11. 

These smart capabilities are made feasible by facial recognition, which makes it possible to 

recognise regular customers or deduce the age, gender, and other buyer characteristics. 

Machine learning, which enhances customer interactions over time and intuitive and engaging 

digital touch screens make the human-machine relationship quick and easy. 

Other possibilities, such as loyalty systems based on the interaction between the machine and 

smartphones, or customization options for one’s order, or even the implementation of chatbots 

12, are made possible by AI but also by innovative Human-Machine Interfaces and an effective 

interconnection, both with the internet and with any mobile device. 

 

The right technology for smart machines 

 

Building smart appliances goes through the implementation of suitable software and HMI such 

as, advanced AI, touch displays and platforms to manage and process data. 

This is where SECO technology stands out; SECO manufactures countless products for Data 

Science, AI and Edge Computing applications. Thanks to its expertise in building IoT systems 

and sophisticated sensors, SECO manages to develop highly innovative solutions for Digital 

Signage and Vending Machines, both hardware and software. 

 

SECO products are integrated with predictive maintenance solutions which signal any anomalies 

and guarantee rapid intervention in the event of damaged components. All of this without ever 

forgetting to ensure both high graphics performance and low power consumption. 

 

SECO Mind's platform for leveraging smart device data, Clea, is a flexible and powerful tool, 

great for helping Digital Signage and Vending companies digitally transform their devices. 

 

Combined with SECO's data collection and aggregation platform, Astarte, Clea allows you to turn 

collected data into insights or to use it to create richer, more interactive, personalised 

interactions.  

 

Here, we are going to provide a technical example of an application developed on Clea for a 

vending machine system to show one possible application. 

 

This demonstrative application shows a Smart Vending Machine that thanks to AI algorithms is 

able to suggest products/drinks suitable for the customer based on his/her Gender-Age-Emotions 

and purchase history. 

https://www.gssrr.org/index.php/JournalOfBasicAndApplied/article/view/12579
https://www.gssrr.org/index.php/JournalOfBasicAndApplied/article/view/12579
https://www.digitaltrends.com/business/how-china-is-revitalizing-the-vending-machine/
https://www.digitaltrends.com/business/how-china-is-revitalizing-the-vending-machine/
https://towardsdatascience.com/why-coca-cola-uses-ai-to-create-intelligent-vending-machines-ae97ce952082
https://towardsdatascience.com/why-coca-cola-uses-ai-to-create-intelligent-vending-machines-ae97ce952082
https://towardsdatascience.com/why-coca-cola-uses-ai-to-create-intelligent-vending-machines-ae97ce952082


At the same time, the owner of this vending machine can monitor the transactions in real-time 

and analyse the aggregates and statistics of the customers' behaviours. 

 

Below is a technical explanation of this implementation that contains code snippets and UX 

details. The full code is available in our Git Repo linked at the end. 

 

Technical Introduction 

 

The project codebase is split between two main components, the vending machine software that 

handles the interface, data collection and beverage dispensing and the cloud application hosted 

on the Clea platform that shows aggregate data and statistics collected by the vending machine 

about the customers and their behaviours. 

 

The application has a simple interface that shows the real-time feed from the camera and the 

suggested products. The machine uses a CNN (Convolutional Neural Network) to detect the face 

and estimate the gender, age, and emotions of the user. Once a beverage is selected, the 

machine starts dispensing and uploads the data to the Astarte Cloud Platform (part of the Clea 

ecosystem). 

 

  

 



Finally, Clea allows for an easy retrieval of this information, showing tables, charts and other 

statistics or aggregated data through a cloud application. 

 
 

The image below summarises the lifecycle of the application. 

 

 

 
 



Vending machine software 

[NOTE: To shrink the article and simplify the reader's understanding, we sum up and omit some 

import/variable/function/class definitions and some if statements in the code as well as in the 

implementation description.] 

 

The language used to develop the vending machine application is Python 3, using PyQT as the 

user interface framework. 

 

The face detection and the gender, age, emotion estimations are estimated with a few Machine 

Learning models in ONNX format, accelerated through an OpenVino runtime environment to 

exploit the Intel hardware available onboard the SECO device. 

 

Code overview 

 

 
In the following paragraphs we show and explain the main components of the software from a 

high level, providing details where needed. 

 

1. Image Elaboration 

 

This tablet is using an external USB camera to capture images through the OpenCV library for 

Python. 

 

https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html
https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html


The main UI is rendered in the main thread, while the image capture and elaboration is handled 

in a background thread (using QThreads). 

 

Here is a snippet from the image elaboration thread: 

# imports include PyQT, OpenCV, numpy 

 

# self.exec_net_face_det is the face detection model (CNN) 

 

# this is in the run method of this thread 

camera = cv2.VideoCapture(self.source) 

while True: 

    # Retrive a single frame 

    _, frame = camera.read() 

    resized_frame = cv2.resize(frame, (W, H)) 

    input_frame = np.expand_dims(resized_frame.transpose(2, 0, 1), 0) 

    face_detected = 

self.exec_net_face_det.infer(inputs={input_layer_ir_face_det: input_frame}) 

    (real_y, real_x), (resized_y, resized_x) = frame.shape[:2], 

resized_frame.shape[:2] 

    ratio_x, ratio_y = real_x / resized_x, real_y / resized_y 

    detected_faces = [] 

    if face_detected: 

      # analyze the faces 

      for i in range(face_detected["detection_out"].shape[2]): 

        conf = face_detected["detection_out"][0, 0, i, 2] 

        if conf > 0.9: 

            # Finding and scale corners from net output coordinates to frame 

coordinates 

            (x_min, y_min, x_max, y_max) = [ 

                int(corner_position * ratio_y * resized_y) 

                for idx, corner_position in enumerate( 

                    face_detected["detection_out"][0, 0, i, 3:] 

                ) 

            ] 

            detected_faces.append((x_min, y_min, x_max, y_max)) 

    else: 

      self.updated.emit() 

 

The ML model returns all the faces detected and based on the confidence of the model we either 

accept or discard a proposed face. After some adjustments to the coordinates (in order to 

convert the model predicted bounding box to a compatible format for our images), we estimate 

the gender, age and emotions on the main recognized face. 

 

Here is a snippet: 

# self.exec_net_age_gen is the age and gender model (CNN) 

# self.exec_net_emotions is the emotion estimation model (CNN) 

 

emotion_labels = ['Neutral', 'Happy', 'Sad', 'Surprise', 'Anger'] 



for detected_face in detected_faces: 

    x = detected_face[0] 

    y = detected_face[1] 

    w = abs(detected_face[0] - detected_face[2]) 

    h = abs(detected_face[1] - detected_face[3]) 

 

    try: 

        customer_face = frame[y:y+h, x:x+w, :] 

 

        resized_custome_face_ag = cv2.resize(customer_face, (W_ag, H_ag)) 

        resized_custome_face_em = cv2.resize(customer_face, (W_em, H_em)) 

        input_customer_face_ag = 

np.expand_dims(resized_customer_face_ag.transpose(2, 0, 1), 0) 

        input_customer_face_em = 

np.expand_dims(resized_customer_face_em.transpose(2, 0, 1), 0) 

        age_gender_prediction = 

self.exec_net_age_gen.infer(inputs={input_layer_ir_age_gen: 

input_custome_face_ag}) 

        emotions_prediction = 

self.exec_net_emotions.infer(inputs={input_layer_ir_age_gen: 

input_custome_face_em}) 

 

        emotion_label = emotion_labels[np.argmax(emotions_prediction)] 

 

        apparent_age = int(age_gender_prediction["age_conv3"][0,0,0,0]*100) 

        self.current_user['emotion'] = emotion_label 

        self.current_user['age'] = apparent_age 

        self.current_user['gender'] = gender 

 

self.updated.emit() 

 

The faces are pre-processed and adapted to the neural networks required input format. 

After the prediction, we save the user information in order to send it to Astarte at a later time. 

 

2. Suggestion Algorithm 

 

Starting from the user info estimated in the previous step, following a decision-tree like algorithm 

we select the appropriate beverages and display them to the screen in the Loader/Suggestion 

Box widget in the interface. 

 

This portion of the interface displays a loader when there is no user in front of the machine. 

 

3. Beverage Dispensing 

 

When the user selects a beverage either from the suggested products or from the global 

products list, the machine starts the dispensing and shows real-time feedback on the screen in a 

different interface. 



 

4. Sending data to Astarte 

 

The collected data is sent to the Astarte cloud as soon as the beverage has been dispensed. 

 

The Astarte Cloud Platform provides a convenient Python library to connect and exchange data. 

This can be installed through pip as a PyPI package: $ pip install astarte-device-sdk.  

 

In a few words, the necessary steps to establish a connection with Astarte are: create a Device 

object (from astarte import Device) using the Astarte credentials and secrets, load the interfaces 

and use the various send methods. 

 

Here is a code snippet of the connection initialisation: 

def load_interfaces(interfaces_dir): 

    # An interface is a bundle of rules that the user must respect to send 

data. 

    interfaces = [] 

    for interface_file in glob.iglob(interfaces_dir, recursive=True): 

        with open(interface_file) as json_file: 

            interfaces.append(json.load(json_file)) 

    return interfaces 

 



def callback(device, iname, ipath, payload): 

    """ Method called when Astarte sends data to the device """ 

    print(device, iname, ipath, payload) 

    return True 

 

def connect_callback(sel): 

    """ Method called when Astarte connects successfully to the device. """ 

    print("Device has connected!") 

 

########################### 

# Setup Device connection # 

########################### 

 

def set_device(): 

    os.makedirs(persistency_dir, exist_ok=True) 

    device = Device( 

        device_id=device_id,  

        realm=realm, # A realm is a logical partition which holds a number 

of devices 

        credentials_secret=credentials_secret,  

        pairing_base_url=pairing_base_url,  

        persistency_dir=persistency_dir 

    ) 

 

    interfaces = load_interfaces(interfaces_dir_path) 

    for interface in interfaces: 

        device.add_interface(interface) 

 

    device.on_connected = connect_callback 

    device.on_data_received = callback 

 

    device.connect() 

    print("Wating for connection...") 

    retry = 0 

    while not device.is_connected() and retry<4: 

        time.sleep(1) 

        print(f"Device connection: {device.is_connected()}") 

        retry += 1 

    # Here we should be connected to Astarte 

 

To send data we can use: 

 

def send_data(device, data): 

    device.send_aggregate("devenv0.face.emotion.detection.Transaction", 

"/transaction", payload=data, timestamp=time.time()) 

 



where devenv0.face.emotion.detection.Transaction  is the name of the interface, /transaction  is 

the path in the interface, the payload is the data to be sent that must follow the rules described in 

the interface, and the timestamp is clear from the context. 

 

So at the beginning of the code we initialise the connection and hold a reference to the device in 

a singleton pattern: 

 

class Singleton(type): 

    _instances = {} 

    def __call__(cls, *args, **kwargs): 

        if cls not in cls._instances: 

            cls._instances[cls] = super(Singleton, cls).__call__(*args, 

**kwargs) 

        return cls._instances[cls] 

 

class Astarte(metaclass=Singleton): 

    pass 

 

astarte = Astarte() 

astarte.device = set_device() 

 

Clea Dashboard App 

 

Clea is a platform that handles every aspect of the lifecycle and management of IoT devices. 

Each tenant can handle a multitude of devices that can be dislocated in multiple places, that can 

have a different hardware and a different purpose and functionality. Among other things, Clea 

provides an Astarte Cloud instance that can collect and manage data produced by those devices. 

 

One of the easiest ways to retrieve data from Astarte is to use Clea and its ability to embed web 

applications that use the REST APIs provided by Astarte to show and display this information. 

 

 
 

Each device can have its own dashboard and dataset that can be personalized and specific. In 

this application the devices share the same application, while they each use their own data. 

 



To develop the dashboard web application, we used React and Typescript. The application 

bundle is created as follows: 

 

export type AppProps = { 

  astarteUrl: URL; 

  realm: string; 

  token: string; 

  deviceId: string; 

}; 

 

export type Settings = { 

  themeUrl: string; 

  userPreferences: UserPreferences; 

}; 

 

const AppLifecycle = { 

  mount: (container: ShadowRoot, appProps: AppProps, settings: Settings) => 

{ 

    ReactDOM.render( 

      <> 

        <link href={themeUrl} type="text/css" rel="stylesheet" /> 

        <link rel="stylesheet" 

href="https://cdnjs.cloudflare.com/ajax/libs/font-awesome/4.7.0/css/font-

awesome.min.css"/> 

        <style>{customCss}</style> 

        <style>{dateRangePickerCss}</style> 

        <IntlProvider defaultLocale="en"> 

          <App {...appProps} /> 

        </IntlProvider> 

      </>, 

      container 

    ); 

  }, 

  unmount: (container: ShadowRoot) => 

ReactDOM.unmountComponentAtNode(container), 

}; 

 

export default AppLifecycle; 

 

To build AppLifecycle and inject the code into Clea, it is necessary to collect the 

properties/secrets of Astarte and of the device (see AppProps) and the Settings. Both are objects 

supplied by the platform. 

Note: the token is a short-lived key. After it has been generated, it lasts 24h hours and a new one 

will be provided. 

 

In the following snippet we show how to get data from Astarte: 

 

const App = ({ astarteUrl, realm, token, deviceId }: AppProps) => { 



  const astarteClient = useMemo(() => { 

    return new AstarteClient({ astarteUrl, realm, token }); 

  }, [astarteUrl, realm, token]); 

 

  const [transactions, setTransactions] = useState<TransactionData[]>([]); 

 

  useEffect(() => { 

    getTransactions(); 

 

    const t = setInterval(getTransactions, 10000); 

    return () => clearInterval(t); // clear 

  }, [] ); 

 

  const getTransactions = async () => { 

    const data = await astarteClient.getTransactionData({deviceId}); 

    setTransactions(data); 

  }; 

 

  return ( 

    <> 

      // your personal dashboard 

    </> 

  ) 

}; 

 

export default App; 

 

The parameter data has all the transactions from our device. 

 

AstarteClient class is defined as: 

 

class AstarteClient { 

  config: Config; 

 

  constructor({ astarteUrl, realm, token }: AstarteClientProps) { 

    this.config = { 

      astarteUrl, 

      realm, 

      token, 

      appEngineUrl: new URL("appengine/", astarteUrl), 

    }; 

  } 

 

  async getTransactionData({ deviceId, sinceAfter, since, to, limit, 

downsamplingTo }: GetTransactionValuesParams) : Promise<TransactionData[]> { 

    const { appEngineUrl, realm, token } = this.config; 

    const interfaceName = "devenv0.face.emotion.detection.Transaction"; 

    const path = 

`v1/${realm}/devices/${deviceId}/interfaces/${interfaceName}/transaction`; 



    const requestUrl = new URL(path, appEngineUrl); 

    const query: Record<string, string> = {}; 

    if (sinceAfter) { 

      query.sinceAfter = sinceAfter.toISOString(); 

    } 

    if (since) { 

      query.since = since.toISOString(); 

    } 

    if (to) { 

      query.to = to.toISOString(); 

    } 

    if (limit) { 

      query.limit = limit.toString(); 

    } 

    if (downsamplingTo) { 

      if (downsamplingTo > 2) { 

        query.downsample_to = downsamplingTo.toString(); 

      } else { 

        console.warn("[AstarteClient] downsamplingTo must be > 2"); 

      } 

    } 

    requestUrl.search = new URLSearchParams(query).toString(); 

    return axios({ 

      method: "get", 

      url: requestUrl.toString(), 

      headers: { 

        Authorization: `Bearer ${token}`, 

        "Content-Type": "application/json;charset=UTF-8", 

      }, 

    }).then((response) => { 

      // console.log("Got response from Astarte:", response); 

      if (response.data.data) { 

        response.data.data.forEach( (datapoint: any) => { 

          datapoint.timestamp = moment.utc(datapoint.timestamp).unix(); 

        }); 

        return response.data.data 

      } 

      return []; 

    }); 

  } 

 

Once the data has been collected, the user interface is populated and the following dashboard is 

shown. 



 
 

____________ 

Sources: 

1. Castellani, D., Lamperti, F. & Lavoratori, K. Measuring adoption of industry 4.0 technologies 

via international trade data: insights from European countries.J. Ind. Bus. Econ.49, 51–93 (2022). 

https://doi.org/10.1007/s40812-021-00204-y 

2. “rollout of over 41 billion IoT devices is expected by 2025 (International Data Corporation)”  - 

from https://digital-strategy.ec.europa.eu/en/policies/next-generation-internet-things 

3. https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-

of-sale-2/ 

4. Dennis, Charles & Brakus, J. & Gupta, Suraksha & Alamanos, Eleftherios. (2014). The effect 

of digital signage on shoppers' behavior: The role of the evoked experience. Journal of Business 

Research. 67. 2250–2257. 10.1016/j.jbusres.2014.06.013. 

5. https://www.go-globe.com/interactive-content-marketing/ 

6. https://www.retaildive.com/news/shoppers-want-more-in-store-tech-tools/444830/ 

7. https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-

the-fast-food-space 

8. https://www.youtube.com/watch?v=wEybVOerb9Q 

9 https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-

2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-

portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09 

10.  Ratnasri, N., & Sharmilan, T. (2021). Vending Machine Technologies: A Review Article. 

International Journal of Sciences: Basic and Applied Research (IJSBAR), 58(2), 160-166. 

Retrieved from 

https://www.gssrr.org/index.php/JournalOfBasicAndApplied/article/view/12579 

11. In China, lowly vending machines are transforming into smart 

storefronts – from 

https://www.digitaltrends.com/business/how-china-is-revitalizing-the-vending-machine/ 

https://doi.org/10.1007/s40812-021-00204-y
https://doi.org/10.1007/s40812-021-00204-y
https://doi.org/10.1007/s40812-021-00204-y
https://digital-strategy.ec.europa.eu/en/policies/next-generation-internet-things
https://digital-strategy.ec.europa.eu/en/policies/next-generation-internet-things
https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-of-sale-2/
https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-of-sale-2/
https://www.digitalsignagetoday.com/news/nielsen-study-dooh-increases-revenue-at-the-point-of-sale-2/
https://www.go-globe.com/interactive-content-marketing/
https://www.go-globe.com/interactive-content-marketing/
https://www.retaildive.com/news/shoppers-want-more-in-store-tech-tools/444830/
https://www.retaildive.com/news/shoppers-want-more-in-store-tech-tools/444830/
https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-the-fast-food-space
https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-the-fast-food-space
https://www.tillster.com/press-news/2019/8/5/self-order-kiosks-are-finally-having-a-moment-in-the-fast-food-space
https://www.youtube.com/watch?v=wEybVOerb9Q
https://www.youtube.com/watch?v=wEybVOerb9Q
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09
https://www.marketwatch.com/press-release/smart-vending-machines-market-growth-statistics-2022-global-trend-industry-size-share-business-strategies-emerging-technology-product-portfolio-countries-data-demand-status-and-forecast-2028-2022-02-09
https://www.gssrr.org/index.php/JournalOfBasicAndApplied/article/view/12579
https://www.digitaltrends.com/business/how-china-is-revitalizing-the-vending-machine/


12. Some examples, from Coca-Cola: https://towardsdatascience.com/why-coca-cola-uses-ai-to-

create-intelligent-vending-machines-ae97ce952082 

 

 

 

ABOUT SECO 
 
SECO is a center of excellence in the field of innovation and technological integration. SECO has 
been operating in the high-tech market for over 40 years, designing, developing, and manufacturing 
cutting edge proprietary technological solutions. SECO Mind is a European and Silicon Valley 
AI company backed by SECO, founded for the explicit purpose of further developing AI and IoT 
capabilities. Whatever the application, whether vending, transportation, medical, manufacturing or 
a wide variety of other systems, SECO, along with SECO Mind, stands ready to help. Find out more 
information about Clea here, and more information on SECO Mind via this page. 

 

 
For further information:  
marcom@seco.com 
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