How to integrate transdermal-vitals-scanner library to iOS app

1. Add “shared.framework.zip“ file (on mac you can see this as a folder) to your project root folder and unzip it there. Then add it as a
framework in XCode project:

a. Open your project in XCode
b. Goto “Targets" “General” tab

c. Scroll to “Frameworks, Libraries, and Embeded Content*

v Frameworks, Libraries, and Embedded Content

Name

Add frameworks, libraries, and embedded content here

d. Click on “+"” and choose “Add Files ..."” option



Choose frameworks and libraries to add:

Q

v $Fi0S 15.5

&= Accelerate.framework

== Accessibility.framework

&= Accounts.framework

E ACIPCBTLib.tbd

&= AddressBook.framework

&= AddressBookUl.framework

&= AdServices.framework

== AdSupport.framework

== AppClip.framework

=] AppleConvergedTransport.tbd
== AppTrackingTransparency.framework
&= ARKit.framework

== AssetsLibrary.framework

&= AudioToolbox.framework

Add Other... ~

Add Files...
Add Package Dependency...

e. Choose the “shared.framework" file




Name Kind Date Added

@@ shared.framework Folder 6 September 2022, 18:
@ ProcessingCameraFeed Folder 4 September 2022, 19:

ProcessingCameraFeed.xcodeproj Xcode Project 4 September 2022, 19:
B LICENSE Document 4 September 2022, 19:

2. Add path to the “shared.framework” in your project

a. Goto “Target” “Build settings" tab
b. Scroll to “Search Paths" and double-click on “Processing field" in “Framework Search Paths"”

(] General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules Name

+ Basic Customized [AIY Combined [SLevels Framework Location

PROJECT
ProcessingCameraF... + Search Paths Full Path
Setting Resolved Processing Processing

TARGETS > Framework Search Paths

Sub-Directories to Exclude in Recursive Searches

- .
& ProcessingCameraF... System Framework Search Paths

v Text-Based API
Setting

Enable Text-Based Stubs Generation
Enable Text-Based Stubs Inlining

v Apple Clang - Language
Setting

Short Enumeration Constants

c. Click on “+” sign
d. Add “$(PROJECT_DIR)" value into the field

> Framework Search Paths
Sub-Directories to Exclude in Recursive Searches
System Framework Search Paths $(PROJECT_D|R)| non-recursive ¢

v Text-Based API
Setting

Enable Text-Based Stubs Generation
Enable Text-Based Stubs Inlining

v Apple Clang - Language
Setting

Short Enumeration Constants

e. Press Enter and click on “Framework Search Paths”
f. You should be able to see values for “Debug” and “Release” settings

v Search Paths
Setting Resolved Processing... Processing... i0
v Framework Search Paths [Users[Timur_... [Users/Timur_...
Debug [Users[Timur_...
Release [Users[Timur_...

g. Now you should be able to call functions from the “shared.framework”
3. To work with the framework in the code you just need to import it using “import shared”




4. Allow application to work with camera

a. Go to “Info"
b. Add a key “Privacy - Camera Usage Description“

& ProcessingCameraFeed ProcessingCameraFeed ) B3 Info ) No Selection

v &3 ProcessingCameraFeed
v ProcessingCameraFeed Key Type Value
3 AppDelegate v Information Property List (16 items)
Localization native development region $(DEVELOPMENT_LANGUAGE)
$(EXECUTABLE_NAME)
$(PRODUCT_BUNDLE_IDENTIFIER)
6.0
$(PRODUCT_NAME)
$(PRODUCT_BUNDLE_PACKAGE_TYPE)
1.0
1
YES S

v

3 SceneDelegate
Executable file
ViewController e —
S Bundle identifier
> & shared ‘ InfoDictionary version
XA Main Bundle name
(& Assets Bundle OS Type code
Bundle version string (short)
Bundle version

Y LaunchScreen
EE Info

> &= Products Privacy - Camera Usage Description This message will be displayed to the user when requesting camera permission
> Frameworks > Application Scene Manifest
Launch screen interface file base name
Main storyboard file base name
> Required device capabilities
> Supported interface orientations
> Supported interface orientations (iPad)

5. There is one method pr ocessl| mageRGB in Vi t al Si gnsProcessor | OS which you should use in your iOS app. It accepts the average
colour intensity for Red, Green, Blue taken from Image (video camera frame), and some anthropometric data. It returns Pr ocessSt at us
enum, with 5 statuses:

RED | NTENSI TY_NOT_ENOUGH( " Not good red intensity to process. Should start again"),

MEASUREMENT _FAI LED( " Measur enent Fail ed. Should Start again"),

I N_PROGRESS( " Processing in progress"),

PROCESS_FI NI SHED( " Pr ocessi ng fini shed"),
€. NEED_MORE_| MAGES(" Need nore i nages to process")

6. In your codebase with iOS components you should implement a class where you will be working with a camera and delegate AVCapt ur e
Vi deoDat aCut put Sanpl eBuf f er Del egat e which works with camera and process frames in capt ur eCut put method. Example
could be found below:

<> > <> <) DO DO

Application requires iPhone environment

(2
LaunchScreen
Main

(1

<> <O DD O

oo

a. Weight and Height are in centimetres; age in years; “gen“, i.e. gender: 1 - male; 2 - female

i mport Ul Kit

i mport AVFoundati on
i mport Vi deoTool box
i nport shared

i mport Accelerate

class ViewController: U ViewController,
AVCapt ur eVi deoDat aCut put Sanpl eBuf f er Del egat e{

private |l et captureSession = AVCapt ureSession()
private lazy var previewLayer: AVCaptureVi deoPrevi ewLayer = {
| et preview = AVCapt ureVi deoPrevi ewlLayer (session: self.
capt ur eSessi on)
previ ew. videoGravity = .resizeAspect
return preview
10
private |let videoQutput = AVCapt ureVi deoDat aQut put ()
private let rrProcessor = RespiratoryRateProcessorl OS()
private |l et hrProcessor = Heart RateProcessor| OS()
private |l et o2Processor = 2Processor| OS()
private | et bpProcessor = Bl oodPressureProcessorl| OS(user: User
(height: 188.0, weight: 76.0, age: 25, gen: 1))
private |l et vsProcessor Vi tal Si gnsProcessor | OS(user: User (hei ght:
188.0, weight: 76.0, age: 25, gen: 1))



override func viewDi dLoad() {
super. vi ewDi dLoad()
sel f. addCaner al nput ()
sel f. addPrevi ewLayer ()
sel f. addVi deoQut put ()
sel f.toggl eTorch(on: true)
sel f. capt ureSessi on. start Runni ng()
sel f. capt ureSessi on. sessi onPreset = AVCapt ureSessi on. Preset. | ow,
sel f.toggl eTorch(on: true)

}

override func vi ewD dLayout Subvi ews() {
super. vi ewDi dLayout Subvi ews()
sel f.previ ewLayer.frame = sel f.vi ew. bounds

}

func captureQutput (_ output: AVCaptureCQutput,
di dQut put sanpl eBuf fer: CMsanpl eBuffer,
from connecti on: AVCaptureConnection) ({

| et imageBuffer = CMsanpl eBuffer Getl mageBuffer(sanpl eBuf fer)

CVPi xel Buf f er LockBaseAddr ess(i mageBuffer!,
CVPi xel Buf f er LockFl ags(rawval ue: 0))

et width = CVPi xel Buf fer Get Wdt h(i nageBuffer!)

| et height = CVPi xel Buf f er Get Hei ght (i nageBuffer!)

l et src_buff = CVPi xel Buf f er Get BaseAddr ess(i nageBuffer!)

| et dataBuffer = src_buff!.assum ngMenoryBound(to: Ul nt8.self)
1=

var byt esPer Row = CVPi xel Buf f er Get Byt esPer Row(i nageBuffer!);

CVPi xel Buf f er Unl ockBaseAddr ess(i nageBuffer!,
CVPi xel Buf f er LockFl ags(rawal ue: 0))

[ et nunber O Pi xel s = height * width

var greenVector:[Float] = Array(repeating: 0.0, count:
nunber O Pi xel s)

var blueVector:[Float] = Array(repeating: 0.0, count:
nunber O Pi xel s)

var redVector:[Float] = Array(repeating: 0.0, count:
nunber O Pi xel s)

vDSP_vfltu8(dataBuffer, 4, &blueVector, 1, vDSP_Length
(number O Pi xel s))

vDSP_vfltu8(dataBuffer+1, 4, &greenVector, 1, vDSP_Length
(nunmber O Pi xel s))

vDSP_vfltu8(dataBuffer+2, 4, & edVector, 1, vDSP_Length
(nunmber O Pi xel s))

var redAverage: Float = 0.0

var bl ueAverage: Float = 0.0



var greenAverage: Float = 0.0

vDSP_nmeangv( & edVector, 1, & edAverage, vDSP_Length
(nunmber O Pi xel s))

vDSP_neangv( &greenVector, 1, &greenAverage, vDSP _Length
(number O Pi xel s))

vDSP_neangv( &bl ueVector, 1, &bl ueAverage, vDSP_Length
(nunmber O Pi xel s))

do {
| et status = try vsProcessor. processl nageRGB(red: Doubl e
(redAverage), green: Doubl e(greenAverage), blue: Doubl e(bl ueAverage)).
name
[lprint("red avg=", redAverage)
i f(status == "PROCESS_FI Nl SHED") {
print(vsProcessor. 02)
print(vsProcessor. Beat s)
print(vsProcessor. Breat h)
print(vsProcessor. DP)
print(vsProcessor. SP)
}el se{
print(status)

}

}

catch {
/1 Couldn't create audi o player object, log the error
print("Error=\(error)")

}

}

@bj c func savedl mage(_ imUl I nage, error:Error?, context:
Unsaf eMut abl eRawPoi nter ?) {
if let err = error {
print(err)
return

}

print("success")

}

func get ArrayOr Byt esFrom mage(i nageDat a: NSDat a) -> Array<U nt 8>
{

/1 the nunmber of elenents:
| et count = imageData.length / MenorylLayout <l nt 8>. si ze

/]l create array of appropriate |ength:
var bytes = [U nt8] (repeating: 0, count: count)

/'l copy bytes into array



i mageDat a. get Byt es( &bytes, |ength: count * Menorylayout <l nt 8>. si ze)
var byteArray: Array = Array<U nt 8>()

for i in 0 ..< count {
byt eArray. append(bytes[i])
}

return byteArray

private func addCaneral nput () {
| et device = AVCaptureDevice.default(for: .video)!
| et canmeral nput = try! AVCaptureDevi cel nput (devi ce: device)
sel f. capt ureSessi on. addl nput (caner al nput)

}

private func addPrevi enLayer () {
sel f.view | ayer. addSubl ayer (sel f. previ enLayer)

}

private func addVi deoQut put () {
sel f.vi deoQut put. vi deoSettings =
[ (KCVPi xel Buf f er Pi xel For mat TypeKey as NSString) : NSNunber (val ue:
kCVPi xel For mat Type_32BCGRA)] as [String : Any]
sel f.vi deoQut put . set Sanpl eBuf f er Del egat e(sel f, queue:
Di spat chQueue( | abel : "my.i nmage. handl i ng. queue"))
sel f. capt ureSessi on. addQut put (sel f. vi deoQut put)

}

func convert(cmage: Cllnmage) -> Ul mge {
| et context = Cl Context(options: nil)
| et cglmage = context.createCd nage(cnage, from cnage. extent)!
l et image = U |l mage(cgl nage: cgl nage)
return inmage

}

func toggl eTorch(on: Bool) {
guard | et device = AVCaptureDevice.default(for: .video) else {
return }

i f device.hasTorch {
do {
try device. |l ockFor Confi guration()

if on == true {
devi ce.torchMbde = .on



} else {
devi ce.torchMbde = . of f

devi ce. unl ockFor Confi gurati on()
} catch {
print("Torch could not be used")
}
} else {
print("Torch is not avail able")

7. Results could be accessed from the *Processor object fields (for example, vsPr ocessor. 02, vsProcessor.Breath, vsProcessor.
Beats, vsProcessor.SP, vsProcessor. DP)
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