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*x BASENRENBF&SDKEHE V1.0
* CloudClient - =FAAPIEFIH
*

* THBERAR:
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*/
package com.writech.sdk.android;

import java.io.ByteArrayOutputStream;
import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

import java.net.HttpURLConnection;
import java.net.URL;

import java.nio.charset.StandardCharsets;
import java.security.MessageDigest;
import java.util.Map;

import java.util.TreeMap;

import java.util.zip.GZIPOQutputStream;
import javax.crypto.Mac;

import javax.crypto.spec.SecretKeySpec;

/%%

* ZEBAPIE iR

* RME—MHTTPIAARR, IFIWHAEIERES
*/

public class CloudClient {

private static final String TAG = "WritechCloudClient";
/* BRUNEKREBR (2F) */

private static final int DEFAULT_CONNECT_TIMEOUT = 10000;
private static final int DEFAULT_READ_TIMEOUT = 30000;

/*x BRAREIAIREN */
private static final int MAX_RETRY_COUNT = 3;

/*x BMHE EESRAN (FT) +/
private static final int STROKE_CHUNK_SIZE = 64 * 1024;

/¥ ========== J\NELHEI]R ========== %/

private String mBaseUrl; /* TESAPTEMURL */
private String mAccessToken; /* IWTIREIhE */

private String mRefreshToken; /% RIFTSRE */

private long mTokenExpireTime; /* JNGTHEART (A (ZROETEIE)  +/
private String mAppKey; /*x MNAZH (BFEKRER) */
private String mAppSecret; /*x NBERZZH */

/* JHERIFREE */
private TokenRefreshCallback mTokenCallback;

/xx SHERIFRENEED */
public interface TokenRefreshCallback {
void onTokenRefreshed(String newAccessToken, String newRefreshToken);



void onTokenRefreshFailed(int errorCode, String message);

b
/* ] *’@ﬁ'—ﬁ?‘ﬂ&ﬁfjﬁ ] */
/%%

* BIETFEABAPIEFiR
* @param baseUrl ZFEAPIERMMNE (40 https://api.writech.com)

* @param appKey SDKRZ A #RIR
* @param appSecret SDK[ZFAZ45H
*/

public CloudClient(String baseUrl, String appKey, String appSecret) {
mBaseUr1l = baseUrl;
mAppKey = appKey;
mAppSecret = appSecret;

/*xx IREINESRE */

public void setTokens(String accessToken, String refreshToken, long expireTime) {
mAccessToken = accessToken;
mRefreshToken = refreshToken;
mTokenExpireTime = expireTime;

/*xx IRELHERIFREIE */
public void setTokenRefreshCallback(TokenRefreshCallback callback) {
mTokenCallback = callback;

b
/* S==——————1 ﬁﬁFi}\ﬂEAPI SESES=s=-———— */
/%%

* AFP&ER (KSHEBAR)

* @param username FFPH

* @param password Zt3 (B, SDKAEBMHSHA256/51E4))

* @return JSONNGNFRFER, BlEaccessTokenflrefreshToken

*/

public String login(String username, String password) throws IOException {
String passwordHash = sha256(password);
String body = "{\"username\":\"" + username + "\",\"password\":\"" +

passwordHash + "\"}";

return postJson("/api/vl/auth/login", body);

/%%

* RIFETIAE) SR

* ffaccessTokendEBRIB=NEAM, A refreshTokenIREVFT<hE

*/

public boolean refreshAccessToken() {

try {

String body = "{\"refreshToken\":\"" + mRefreshToken + "\"}";
String response = postJsonNoAuth("/api/v1l/auth/refresh", body);

/* FRATIMRIARROFRSRE */
String newAccess = extractJsonValue(response, "accessToken");
String newRefresh = extractJsonValue(response, "refreshToken");



if (newAccess != null && newRefresh != null) {
mAccessToken = newAccess;
mRefreshToken = newRefresh;
/* BRINTERRT B30 */
mTokenExpireTime = System.currentTimeMillis() + 30 *x 60 *x 1000;

if (mTokenCallback != null) {
mTokenCallback.onTokenRefreshed(newAccess, newRefresh);

H
return true;

}

} catch (IOException e) {

if (mTokenCallback !'= null) {

mTokenCallback.onTokenRefreshFailed(-1, e.getMessage());

b

return false;

7%k SREMEAVTIR */
public String getAssignments(String classId, int page, int pageSize) throws
I0Exception {
String params = "classId=" + classId + "&page=" + page + "&pageSize=" +
pageSize;
return get("/api/vl/assignments?" + params);

/¥ FREUMEWIFIE */
public String getAssignmentDetail(String assignmentId) throws IOException {
return get("/api/vl/assignments/" + assignmentId);

/Hx BRAIEW */
public String submitAssignment(String assignmentId, String studentId,
String answerJson) throws IOException {
String body = "{\"assignmentId\":\"" + assignmentId
+ "\",\"studentId\":\"" + studentId
+ "\",\"answers\":" + answerJson + "}";
return postJson("/api/vl/assignments/submit", body);

ks
Ve === %ﬂﬁﬁ(}gtf?API S R/
VESS

* HEEMEEE (RR)
* @param studentId  =4ID

* @param pageld TIEID
* @param strokelson ZEinISONENIE
*/

public String uploadStroke(String studentId, String pageld,
String strokeJson) throws IOException {
String body = "{\"studentId\":\"" + studentId
+ "\",\"pageId\":\"" + pageld
+ "\",\"strokes\":" + strokeJson + "}";
return postJson("/api/vl/strokes/upload", body);



/%*
HE LEEDIE (REEESD FES)
G EMEIEIRCHUNK_SIZESD Fr, GZIPEHERFER L&

@param studentId  ZH4ID
@param strokeBytes i #HIEIE
@return EERINNSD FE

* X ¥ X x ¥

*/
public int uploadStrokeBatch(String studentId, bytel[] strokeBytes) throws
I0Exception {
/* GZIPEZEIFIAEIE */
byte[] compressed = gzipCompress(strokeBytes);

/x TEDRE x/

int totalChunks = (compressed.length + STROKE_CHUNK_SIZE - 1) /
STROKE_CHUNK_SIZE;

int uploadedChunks = 0;

String uploadId = generateUploadId();

for (int 1 = 0; i < totalChunks; i++) {
int offset = i * STROKE_CHUNK_SIZE;
int length = Math.min(STROKE_CHUNK_SIZE, compressed.length - offset);
byte[] chunk = new byte[lengthl];
System.arraycopy(compressed, offset, chunk, @, length);

/x EEDR *x/
String url = mBaseUrl + "/api/vl/strokes/upload—-chunk";
String boundary = "—-——-WritechBoundary" + System.currentTimeMillis();

HttpURLConnection conn = createConnection(url, "POST");

conn.setRequestProperty("Content-Type", "multipart/form-data; boundary="
boundary) ;

addAuthHeaders(conn);

OutputStream os = conn.getOutputStream();

/* BANREFE */

writeMultipartField(os, boundary, "uploadId", uploadId);

writeMultipartField(os, boundary, "studentId", studentId);

writeMultipartField(os, boundary, "chunkIndex", String.valueOf(i));

writeMultipartField(os, boundary, "totalChunks",
String.valueOf(totalChunks));

/* BEAZTHEIBIER */

writeMultipartFile(os, boundary, "data", "chunk_" + i + ".gz", chunk);

os.write(("—" + boundary + "--\r\n").getBytes(StandardCharsets.UTF_8));

os.flush();

int responseCode = conn.getResponseCode();
conn.disconnect();

if (responseCode == 200) {
uploadedChunks++;

} else {
break;



/%%

*
*
*
*
*
*
*
*

*/

return uploadedChunks;

========== Multipart POST (##&75 EMH0CREngineldf) ========== %/
&3F*Multipart POSTiER

@param url SEEZURL

@param token Bearer<h#

@param imageData E&Z#HHIEIE
@param strokeData ZEilEiiE
@param targetChar Br=F&
@param timeoutMs #BRTZFDER
@return M@RZISONZFRFE

public static String postMultipart(String url, String token, byte[] imageData,

byte[] strokeData, String targetChar,

int timeoutMs) throws IOException {
HttpURLConnection conn = (HttpURLConnection) new URL(url).openConnection();
conn.setRequestMethod("POST");
conn.setConnectTimeout (timeoutMs);
conn.setReadTimeout (timeoutMs);
conn.setDoOutput(true);

if (token '= null) {

conn.setRequestProperty("Authorization", "Bearer " + token);

String boundary = "———-WritechBound" + System.nanoTime();
conn.setRequestProperty("Content-Type", "multipart/form-data; boundary=" +

boundary) ;

OutputStream os = conn.getOutputStream();
if (imageData != null) {

writeMultipartFile(os, boundary, "image", "stroke.png", imageData);
¥
if (strokeData != null) {

writeMultipartFile(os, boundary, "strokes", "strokes.bin", strokeData);
¥
if (targetChar != null) {

writeMultipartField(os, boundary, "targetChar", targetChar);
}
os.write(("--" + boundary + "—-\r\n").getBytes(StandardCharsets.UTF_8));
os.flush();

String response = readResponse(conn);
conn.disconnect();
return response;

/%% GETIER */
public String get(String path) throws IOException {

return executeWithRetry("GET", path, null);



/*x POST JSONIEXR (HIAIE) */
public String postJson(String path, String jsonBody) throws IOException {
return executeWithRetry("POST", path, jsonBody);

/%% POST JSONi&EK (FTIAE, BTER/RIF<M) */

private String postJsonNoAuth(String path, String body) throws IOException {
String url = mBaseUrl + path;
HttpURLConnection conn = createConnection(url, '"POST");
conn.setRequestProperty("Content-Type", "application/json; charset=UTF-8");
conn.setDoOutput(true);

OutputStream os = conn.getOutputStream();
os.write(body.getBytes(StandardCharsets.UTF_8));
os.flush();

String response = readResponse(conn);
conn.disconnect();
return response;

/*x HEIRMLE B RIFTAHTTPIERRIT */
private String executeWithRetry(String method, String path, String body) throws

I0Exception {

int retryCount = 0;
IOException lastException = null;

while (retryCount < MAX_RETRY_COUNT) {

try

charset=UTF-8");

{

/* MELKEESEEMETHE (RSO HRIF) */

if (mTokenExpireTime > 0 &&
System.currentTimeMillis() > mTokenExpireTime — 5 * 60 *x 1000) {
refreshAccessToken();

String url = mBaseUrl + path;
HttpURLConnection conn = createConnection(url, method);
addAuthHeaders(conn);

if ("POST".equals(method) && body '= null) {
conn.setRequestProperty("Content-Type", "application/json;

conn.setDoOutput(true);

OutputStream os = conn.getOutputStream();
os.write(body.getBytes(StandardCharsets.UTF_8));
os.flush();

int responseCode = conn.getResponseCode();

/% 401K, EIXRFHREFEIR +/
if (responseCode == 401 && retryCount == 0) {
conn.disconnect();
if (refreshAccessToken()) {
retryCount++;



continue;

String response = readResponse(conn);
conn.disconnect();
return response;

} catch (IOException e) {

lastException = e;

retryCount++;

/* IEEUREELEE *+/

try {
Thread.sleep(1000L * retryCount);

} catch (InterruptedException ie) {
Thread.currentThread().interrupt();

throw lastException != null ? lastException : new IOException("i&R&M, B&EiX" +
MAX_RETRY_COUNT + ")R");

/% RIMAERIZRIERL *+/
private void addAuthHeaders(HttpURLConnection conn) {
if (mAccessToken != null) {
conn.setRequestProperty("Authorization", "Bearer " + mAccessToken);

/* RIMEREFERL (FHEDRN) +/

String timestamp = String.valueOf(System.currentTimeMillis());
String nonce = generateNonce();

String signData = mAppKey + timestamp + nonce;

String signature = hmacSha256(signData, mAppSecret);

conn.setRequestProperty('"X-App—Key", mAppKey);
conn.setRequestProperty("X-Timestamp", timestamp);
conn.setRequestProperty('X-Nonce", nonce);
conn.setRequestProperty('"X-Signature", signature);

/xk BIEBHTTPIERE */
private HttpURLConnection createConnection(String urlStr, String method) throws
I0Exception {

URL url = new URL(urlStr);
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.setRequestMethod(method) ;
conn.setConnectTimeout (DEFAULT_CONNECT_TIMEOUT);
conn.setReadTimeout (DEFAULT_READ_TIMEOUT);
conn.setRequestProperty("User-Agent", "WritechSDK/1.0");
conn.setRequestProperty("Accept", "application/json");
return conn;



/x* TEZERHTTPIMAL */
private static String readResponse(HttpURLConnection conn) throws IOException {
InputStream is;
try {
is = conn.getInputStream();
} catch (IOException e) {
is = conn.getErrorStream();
if (is == null) throw e;

ByteArrayOutputStream baos = new ByteArrayOutputStream();

bytel[] buffer = new byte[4096];

int len;

while ((len = is.read(buffer)) != -1) {
baos.write(buffer, 0, len);

}

is.close();

return baos.toString("UTF-8");

/*x GZIPE4E */

private byte[] gzipCompress(byte[] data) throws IOException {
ByteArrayOutputStream baos = new ByteArrayOutputStream();
GZIPQutputStream gzos = new GZIPOutputStream(baos);
gzos.write(data);
gzos.finish();
gzos.close();
return baos.toByteArray();

/*x G AMultipartXA=FEL *x/
private static void writeMultipartField(OutputStream os, String boundary,
String name, String value) throws
I0Exception {
String field = "—-" + boundary + "\r\n"
+ "Content-Disposition: form-data; name=\"" + name + "\"\r\n\r\n"
+ value + "\r\n";
os.write(field.getBytes(StandardCharsets.UTF_8));

/*x G AMultipartX{4=FEg *x/
private static void writeMultipartFile(OutputStream os, String boundary,
String name, String filename,
byte[] data) throws IOException {
"—-" + boundary + "\r\n"
+ "Content-Disposition: form-data; name=\"" + name
+ "\"; filename=\"" + filename + "\"\r\n"
+ "Content-Type: application/octet-stream\r\n\r\n";
os.write(header.getBytes(StandardCharsets.UTF_8));
os.write(data);
os.write("\r\n".getBytes(StandardCharsets.UTF_8));

String header

/%% SHA-256I8% */
private String sha256(String input) {



try {
MessageDigest digest = MessageDigest.getInstance('SHA-256");
byte[] hash = digest.digest(input.getBytes(StandardCharsets.UTF_8));
return bytesToHex(hash);
} catch (Exception e) {
return input;

/%% HMAC-SHA256% & *x/
private String hmacSha256(String data, String key) {
try {
Mac mac = Mac.getInstance('"HmacSHA256");
mac.init(new SecretKeySpec(key.getBytes(StandardCharsets.UTF_8),
"HmacSHA256") ) ;
byte[] hash = mac.doFinal(data.getBytes(StandardCharsets.UTF_8));
return bytesToHex(hash);
} catch (Exception e) {
return "";

/K FUHARTANEGFHE +/
private String bytesToHex(byte[] bytes) {
StringBuilder sb = new StringBuilder();
for (byte b : bytes) {
sb.append(String. format("%02x", b));
}

return sb.toString();

/*x £ piHEHINonce */
private String generateNonce() {
return Long.toHexString(System.nanoTime()) + Long.toHexString((long)
(Math.random() * Long.MAX_VALUE));
¥

/¥k AR EEID */
private String generateUploadId() {
return "upload_" + System.currentTimeMillis() + "_" + (int)(Math.random() *
10000) ;
ks

/#% MISONFRIZERFER{E (BRRIT) */
private String extractJsonValue(String json, String key) {
if (json == null) return null;
String searchKey = "\"" + key + "\"";
int idx = json.indexOf(searchKey);
if (idx < @) return null;
int start = json.indexOf("\"", idx + searchKey.length() + 1) + 1;
int end = json.indexOf("\"", start);
if (start > 0 & end > start) {
return json.substring(start, end);
}

return null;
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SEMEIESLIYEE R (SDK - WX - EHE/STES)
MRS (EEEH. RERE. EERKS)
WrEETA (WiFilcE. £HEEE)

package com.writech.sdk.android;

import android.content.Context;

import android.net.nsd.NsdManager;
import android.net.nsd.NsdServicelInfo;
import android.os.Handler;

import android.os.HandlerThread;
import android.util.Llog;

import java.io.IOException;

import java.net.InetAddress;

import java.nio.ByteBuffer;

import java.util.ArraylList;

import java.util.List;

import java.util.Map;

import java.util.concurrent.ConcurrentHashMap;
import java.util.concurrent.CopyOnWriteArraylList;

/%%

* EIIEESDK
* BIIMDNS R X 1%, EIIWebSocketEHEk & EMEIE

*/

public class GatewaySDK {

private static final String TAG = "WritechGatewaySDK";

/* mDNSPRSSZEEY (RKIEMAIBRSS) */

private static final String MDNS_SERVICE_TYPE = "_writech-gw.

/* WebSocketif[d */
private static final int DEFAULT_WS_PORT = 8765;

/x DEkERE (BR)  */
private static final long HEARTBEAT_INTERVAL_MS = 15000;

/* BEELR (ER) =/
private static final long RECONNECT_DELAY_MS = 5000;

_tcp.



0k MKIZEHIR */
public static class GatewayInfo {

public String gatewayld; /* MXMEE—HRIR */
public String ipAddress; /* IPHbiE */
public int port; /* WebSocketif[ */
public String firmwareVersion; /* BIHRRA *x/
public int connectedPenCount; /x BERENE x/
public int maxPenCapacity; /* RREEERSTE +/
public boolean isOnline; /*x BEEL *+/
public long lastHeartbeatTime; /% EREIOBKETE] */

¥

/% ========== EB§E[ ========== %/

/xk MRKRIMETE */

public interface GatewayDiscoveryListener {
void onGatewayFound(GatewayInfo gateway);
void onGatewaylLost(String gatewayId);

/kx RRIFRRSENE +/

public interface GatewayConnectionListener {
void onConnected(String gatewayId);
void onDisconnected(String gatewayId, int reason);
void onError(String gatewayld, String errorMessage);

/¢ RREUBETE (KEINXEEREIE)  */

public interface GatewayDatalListener {
void onRecognitionResult(String penMac, String resultJson);
void onGatewayStatus(String gatewayId, String statusJson);

private final Context mContext;
private NsdManager mNsdManager;

/* ERMAIRRIIR */
private final Map<String, GatewayInfo> mDiscoveredGateways = new ConcurrentHashMap<>

/* DEENMXWebSocketRET */
private final Map<String, WebSocketConnection> mConnections = new
ConcurrentHashMap<>();

/* EELEITES */

private final List<GatewayDiscoverylListener> mDiscoveryListeners = new
CopyOnWriteArrayList<>();

private final List<GatewayConnectionListener> mConnectionListeners = new
CopyOnWriteArrayList<>();

private final List<GatewayDatalListener> mDatalListeners = new CopyOnWriteArrayList<>

();



/* WBRIELRE x/
private HandlerThread mNetThread;
private Handler mNetHandler;

/* MDNSERIMEEIETEIBIT */
private volatile boolean mIsDiscovering = false;

/** WebSocketiEIEIER */
private static class WebSocketConnection {
String gatewayId;
String wsUrl;
boolean isConnected;
long lastHeartbeat;
int reconnectAttempts;

/x BFEEFBAT (WRETERETR)  */
final List<byte[]> pendingMessages = new ArrayList<>();

b
/* S *’QEE%}]&@{{ e e e ———] */
/%%

* #IRLMKSDK
* @param context Android T
*/
public GatewaySDK(Context context) {
mContext = context.getApplicationContext();
mNsdManager = (NsdManager) mContext.getSystemService(Context.NSD_SERVICE);

mNetThread = new HandlerThread("WritechGateway");
mNetThread.start();
mNetHandler = new Handler(mNetThread.getLooper());

Log.i(TAG, "GatewaySDK#W&ft5m");

¥k EMRIR LIRS */
public void addDiscoverylListener(GatewayDiscoveryListener listener) {
if (listener != null) mDiscoveryListeners.add(listener);

/dx SERERASIRITEE +/
public void addConnectionListener(GatewayConnectionListener listener) {
if (listener != null) mConnectionListeners.add(listener);

/k EMEUREINE: */
public void addDatalListener(GatewayDatalListener listener) {

if (listener '= null) mDatalListeners.add(listener);
b
/* = mDNSlX_)(J;éﬁIm =SESEE S EEES */
/%%

* FHIEMDNS M & E



* EREMNEREMT _writech-gw._tcp RREMINFIRE
*/
public void startDiscovery() {
if (mIsDiscovering) {
Log.w(TAG, "MXKRIMEEHTH");
return;

mNsdManager.discoverServices (MDNS_SERVICE_TYPE, NsdManager.PROTOCOL_DNS_SD,
mDiscoveryListener);

mIsDiscovering = true;

Log.i(TAG, "FF{AMDNSW*<&EIM...");

/%% {S1EMDNSKZHL */
public void stopDiscovery() {
if (mIsDiscovering) {
try {
mNsdManager.stopServiceDiscovery(mDiscoverylListener);
} catch (Exception e) {
Log.w(TAG, "{SLEmDNSEHMEE: " + e.getMessage());
}

mIsDiscovering = false;

/*x mDNSEI[EF */
private final NsdManager.DiscoverylListener mDiscoverylListener =
new NsdManager.DiscoveryListener() {

@Override

public void onDiscoveryStarted(String serviceType) {
Log.i(TAG, "mDNSEILEREsN: " + serviceType);

}

@Override

public void onServiceFound(NsdServiceInfo serviceInfo) {
Log.d(TAG, "A&IIMDNSARSS: " + serviceInfo.getServiceName());
/* FRTERSBIREGEAESR (IP. mO%E) */
mNsdManager.resolveService(serviceInfo, createResolvelListener());

@Override
public void onServicelLost(NsdServiceInfo serviceInfo) {
String name = serviceInfo.getServiceName();
mDiscoveredGateways. remove(name);
for (GatewayDiscoverylListener listener : mDiscoverylListeners) {
listener.onGatewayLost(name);

}

Log.i(TAG, "WXMRSZEZL: " + name);
}
@Override

public void onDiscoveryStopped(String serviceType) {
Log.i(TAG, "mDNSEIEEL");



@Override

public void onStartDiscoveryFailed(String serviceType, int errorCode) {
mIsDiscovering = false;
Log.e(TAG, "mDNSEIBzkM: " + errorCode);

@Override
public void onStopDiscoveryFailed(String serviceType, int errorCode) {
Log.e(TAG, "mDNSEIUfSIERMM: " + errorCode);

18

/*x BIERRSRBITIEITES */
private NsdManager.ResolvelListener createResolvelListener() {
return new NsdManager.ResolvelListener() {
@Override
public void onResolveFailed(NsdServiceInfo serviceInfo, int errorCode) {
Log.e(TAG, "FRSSFEMTKLM: " + serviceInfo.getServiceName());

@Override

public void onServiceResolved(NsdServiceInfo serviceInfo) {
GatewayInfo info = new GatewayInfo();
info.gatewayIld = serviceInfo.getServiceName();
info.ipAddress = serviceInfo.getHost().getHostAddress();
info.port = serviceInfo.getPort();
info.isOnline = true;
info. lastHeartbeatTime = System.currentTimeMillis();

mDiscoveredGateways.put(info.gatewayId, info);

for (GatewayDiscoverylListener listener : mDiscoverylListeners) {
listener.onGatewayFound(info);

¥
Log.i(TAG, "M=xBf#EH: " + info.gatewayld
+ " @" + info.ipAddress + ":" + info.port);
}
bE
¥
/* S ==——————— WebSocke‘ti—ETﬁ"’éIﬂ e ——————— */
/%%

* ERIIEEMX
* @param gatewayId M<ID (mDNSARER)
*/
public void connectGateway(String gatewayId) {
GatewayInfo info = mDiscoveredGateways.get(gatewayId);
if (info == null) {
Log.e(TAG, "W*xAxKI: " + gatewayld);
return;

if (mConnections.containsKey(gatewayId)) {
Log.w(TAG, "MxBEE#H: " + gatewayld);
return;



WebSocketConnection conn = new WebSocketConnection();

conn.gatewayId = gatewayld;

conn.wsUrl = "ws://" + info.ipAddress + ":" + info.port + "/ws/stroke";
conn.isConnected = false;

conn.reconnectAttempts = 0;

mConnections.put(gatewayId, conn);

/* TEMEEIEP AiEWebSocketiEik */
mNetHandler.post(() —> doWebSocketConnect(conn));

/*xx HiTWebSocketiFEiZ */
private void doWebSocketConnect(WebSocketConnection conn) {
try {
/* EiIWebSocketiFE#k (LI, XFR{FEAOKHttp WebSocket) s/
Log.1i(TAG, "IETEi&E#EM*WebSocket: " + conn.wsUrl);

/x BHUERMIN */
conn.isConnected = true;
conn. lastHeartbeat = System.currentTimeMillis();

for (GatewayConnectionListener listener : mConnectionListeners) {
listener.onConnected(conn.gatewayId);

/* Bk EREE +/
scheduleHeartbeat(conn);

/x REEHAXFRGLER */
flushPendingMessages(conn);

} catch (Exception e) {
Log.e(TAG, "WebSocket#H#EAKM: " + e.getMessage());
for (GatewayConnectionListener listener : mConnectionListeners) {
listener.onError(conn.gatewayIld, e.getMessage());
}
/* BHEE */
scheduleReconnect(conn);

/¥ THEOBKRE */
private void scheduleHeartbeat(WebSocketConnection conn) {
mNetHandler.postDelayed(() —> {
if (conn.isConnected) {
sendHeartbeat (conn);
scheduleHeartbeat(conn);
}
}, HEARTBEAT_INTERVAL_MS);

/Hx RIFIDEKEL */

private void sendHeartbeat(WebSocketConnection conn) {
byte[] heartbeat = new byte[]{0x01, 0x00}; /* /([\dkiil */
sendToGateway(conn.gatewayId, heartbeat);



conn. lastHeartbeat = System.currentTimeMillis();

/¥k THIREREE */
private void scheduleReconnect(WebSocketConnection conn) {
if (conn.reconnectAttempts >= 10) {
Log.w(TAG, "W>* " + conn.gatewayld + " EFEXIHBIE, BE");
mConnections. remove(conn.gatewayId);
return;

conn.reconnectAttempts++;
long delay = RECONNECT_DELAY_MS x conn.reconnectAttempts;

mNetHandler.postDelayed(() —> {
if ('conn.isConnected) {
doWebSocketConnect(conn);

b
}, delay);
b
/* S ﬁ}gﬁ%;g[} e e e ———] */
/%%

* AR I E TR ERAE

* @param gatewayId B#RM*ID

* @param data THFI R

*/

public void sendToGateway(String gatewayId, byte[] data) {
WebSocketConnection conn = mConnections.get(gatewayld);
if (conn == null) return;

if (conn.isConnected) {
/x BERFE x/
Log.d(TAG, "RZEHIEZIMF* " + gatewayld + ", KE=" + data.length);
} else {
/*x BERFER +/
synchronized (conn.pendingMessages) {
conn.pendingMessages.add(data);
/% PREIZFBATIR/ (52210005) */
while (conn.pendingMessages.size() > 1000) {
conn.pendingMessages. remove(0) ;

/% REBERXPHFRER */
private void flushPendingMessages(WebSocketConnection conn) {
synchronized (conn.pendingMessages) {
for (bytel[]l msg : conn.pendingMessages) {
Log.d(TAG, "EXEFHEE, KE=" + msg.length);
}

conn.pendingMessages.clear();



[k BRFHIEE MR ERE *+/
public void disconnectGateway(String gatewayId) {
WebSocketConnection conn = mConnections.remove(gatewayId);
if (conn != null) {
conn.isConnected = false;
for (GatewayConnectionListener listener : mConnectionListeners) {
listener.onDisconnected(gatewayId, 0);

/*x KRB RIMBIMKTIR */
public List<GatewayInfo> getDiscoveredGateways() {
return new ArraylList<>(mDiscoveredGateways.values());

/*x FEHGatewaySDKEIR */
public void destroy() {
stopDiscovery();
for (String gId : mConnections.keySet()) {
disconnectGateway(gId);
}
mConnections.clear();
mDiscoveredGateways.clear();

if (mNetThread != null) {
mNetThread.quitSafely();
mNetThread = null;

}
Log.i(TAG, "GatewaySDKZEEEREM");

android/O0CREngine.java

/%
* BASEENRENB&SDKEHE V1.0

* OCREngine - OCRiRZIZ|ZE$i2E

*

* IDREIRAR:

* 1. ZAHMELZLOCRIRA] (ONNX RuntimeitfiZ)
* 2. GImfEZO0CRIRS] (REST APLiEMAIS|E)
* 3. RBEREEFSEE

* 4, HEEIRFHESBAGI

* 5. AGIERX Bt (ELE, BLARE)

*
~

package com.writech.sdk.android;

import android.content.Context;
import android.graphics.Bitmap;
import android.os.Handler;



import android.os.HandlerThread;
import android.util.Llog;

import java.io.ByteArrayOutputStream;

import java.io.File;

import java.io.IOException;

import java.util.ArrayList;

import java.util.LinkedList;

import java.util.List;

import java.util.Queue;

import java.util.concurrent.ConcurrentLinkedQueue;
import java.util.concurrent.atomic.AtomicBoolean;

/%

* OCRiR%I5|E

* TR HONNXIEIES RiRAIS | A
*/

public class OCREngine {

private static final String TAG = "WritechOCREngine";

/* IRFIEARE x/

public static final int MODE_AUTO = 0; /x BE) (E&MET, BAREK) *x/
public static final int MODE_ONLINE_ONLY = 1; /% (IEZ */

public static final int MODE_OFFLINE_ONLY = 2; /x {XBEZ% */

/% IRBUSEBIKEE */

public static final int TYPE_HANDWRITING = 0; /* FEFIRA */
public static final int TYPE_MATH = 1; /% EEENANIRF x/
public static final int TYPE_STROKE_ORDER = 2; /x Zl[i¥y */

/* SIRAPIABEIRSE] (BF) */

private static final int API_TIMEOUT_MS = 5000;
/* RABEEGFREN «/
private static final int MAX_CACHE_SIZE = 500;

private final Context mContext;
private int mRecognitionMode = MODE_AUTO;

/* BEONNXIRBUIS HERIZ */
private String mOnnxModelPath;
private boolean mOfflineModelLoaded = false;

/* ONNXHEIERIFDWN (BIINIERCE) */
private long mOnnxSessionHandle = 0;

/* TIRAPIEfbIE */
private String mCloudApiBaseUrl;
private String mApiAccessToken;

/* IRBMESBAT */
private final Queue<RecognitionTask> mTaskQueue = new ConcurrentLinkedQueue<>();
private final AtomicBoolean mIsProcessing = new AtomicBoolean(false);



/* ERLIBERE x/
private HandlerThread mWorkerThread;
private Handler mWorkerHandler;

/x BERERE (BEBLRU) */
private final LinkedList<CacheEntry> mResultCache = new LinkedList<>();

/xx ARFES */
private static class RecognitionTask {

int taskId; /* {E5ID %/

int recognitionType; /% RFRE x/

Bitmap inputImage; /*x BANER */

byte[] strokeData; /* EMEE (EIMRBIAE)  *+/
String targetChar; /* BmXFE (ZIRBIE)  */

RecognitionCallback callback; /* ZER[EE */

/*x EIFEE *+/
private static class CacheEntry {

String cacheKey; /x EEE (BgRE) */
String result; /* RFIER */
long timestamp; /* EIFEIE */

/#k RFIEREEED +/

public interface RecognitionCallback {
void onSuccess(String result, float confidence, boolean fromCache);
void onError(int errorCode, String errorMessage);

¥

/* —=s======== *’Lgiﬁ'_i%}]&ﬁﬂ: —=s======== */
/%%

* BIFE0CRS| &L

* @param context Android F FX

% @param cloudBaseUrl  Z=IFAIZ|ZEAPIit
* @param accessToken APIij[a)<hE

*/

public OCREngine(Context context, String cloudBaseUrl, String accessToken) {
mContext = context.getApplicationContext();
mCloudApiBaseUrl = cloudBaseUrl;
mApiAccessToken = accessToken;

/*x BIEEANIELERE */

mWorkerThread = new HandlerThread("WritechOCR");
mWorkerThread.start();

mwWorkerHandler = new Handler(mWorkerThread.getLooper());

Log.i(TAG, "OCR3|Z#iaft5erl, =imithtt: " + cloudBaselrl);

/%%
* INEELONNXIRBIEEY
* MassetsEAMS I INIGNFSIRBIER

*



* @param modelPath #EEISZHERZE (.onnxigzt)
*x @return 2EIMEIN
*/
public boolean loadOfflineModel(String modelPath) {
File modelFile = new File(modelPath);
if (!'modelFile.exists()) {
Log.e(TAG, "BEERXHEAIFE: " + modelPath);
return false;

/% BITINIIHACEONNX RuntimefnE&Eay «/
mOnnxSessionHandle = nativelLoadModel(modelPath);
if (mOnnxSessionHandle !'= 0) {
mOnnxModelPath = modelPath;
mOfflineModelLoaded = true;
Log.i(TAG, "BEZONNXIEREIMEALIN: " + modelPath);
return true;

Log.e(TAG, "ELLONNXIEELINELM");
return false;

/xx IZEIRFIRIL */
public void setRecognitionMode(int mode) {
mRecognitionMode = mode;

b

/* = 'IR%U'I%*?%D SEEE ST */
/%%

* RRFEXFIRFIES

* @param image ZEMEER (BEZRABitmap)

* @param callback #RENAE

* @return {E%ID

*/

public int recognizeHandwriting(Bitmap image, RecognitionCallback callback) {
return submitTask(TYPE_HANDWRITING, image, null, null, callback);

VESS

* RRMELRIRBES

* @param image ~RER

* @param callback #Z5R[EA

* @return {EID

*/

public int recognizeMath(Bitmap image, RecognitionCallback callback) {
return submitTask(TYPE_MATH, image, null, null, callback);

/x%

* RREZEIMIDES

* @param strokeData  ZEMHIAEIE (FIILAILITEA)
% @param targetChar B#RXF

* @param callback 5RO

* @return {EZID

*/



public int evaluateStrokeOrder(byte[] strokeData, String targetChar,
RecognitionCallback callback) {
return submitTask(TYPE_STROKE_ORDER, null, strokeData, targetChar, callback);

private int mTaskIdCounter = 0;

/k RARBMESEIRATI */
private int submitTask(int type, Bitmap image, byte[] strokeData,
String targetChar, RecognitionCallback callback) {
RecognitionTask task = new RecognitionTask();
task.taskId = ++mTaskIdCounter;
task.recognitionType = type;
task.inputImage = image;
task.strokeData = strokeData;
task.targetChar = targetChar;
task.callback = callback;

mTaskQueue.offer(task);
Log.d(TAG, "HFESEIRI #" + task.taskId + " =" + type);

/*x RS HETERIENES, BohEBEH */
if (mIsProcessing.compareAndSet(false, true)) {
mWorkerHandler.post(this::processNextTask);

return task.taskId;

/¥x RAEBRATIFREI T —MES */
private void processNextTask() {
RecognitionTask task = mTaskQueue.poll();
if (task == null) {
mIsProcessing.set(false);
return;

Log.d(TAG, "FHAXLIBIRFIES #" + task.taskId);

try {

/* KMBEF */

String cacheKey = computeCacheKey(task);

String cachedResult = lookupCache(cacheKey);

if (cachedResult !'= null) {
task.callback.onSuccess(cachedResult, 1.0f, true);
Log.d(TAG, "% #" + task.taskId + " #HER");
mWorkerHandler.post(this::processNextTask);
return;

String result = null;
float confidence = 0.0f;

/x RBRIRAIRNIRIERITIRE +/
switch (mRecognitionMode) {



case MODE_ONLINE_ONLY:
result = executeCloudRecognition(task);
confidence = 0.95f;
break;

case MODE_OFFLINE_ONLY:
result = executeOfflineRecognition(task);
confidence = 0.85f;
break;

case MODE_AUTO:

default:
/x Bont&El: KEidEL, KWNEREIES */
try {

result = executeCloudRecognition(task);
confidence = 0.95f;
} catch (Exception e) {
Log.w(TAG, "#EZLIRFIKLM, [EHREIELZL: " + e.getMessage());
result = executeOfflineRecognition(task);
confidence = 0.85f;
+

break;

if (result !'= null) {
/* BANEF *+/
putCache(cacheKey, result);
task.callback.onSuccess(result, confidence, false);
} else {
task.callback.onError(-1, "iRBIKM, FTRTAER");

} catch (Exception e) {
Log.e(TAG, "iRZES #" + task.taskId + " BE: " + e.getMessage());
task.callback.onError(-2, e.getMessage());

/* REMIBET—MES */
mwWorkerHandler.post(this::processNextTask);

/*x ARTIRAIS I ZHATIRAI */
private String executeCloudRecognition(RecognitionTask task) throws IOException {
String apiPath;
switch (task.recognitionType) {
case TYPE_MATH:
apiPath = "/api/vl/math/recognize";
break;
case TYPE_STROKE_ORDER:
apiPath = "/api/vl/stroke-order/evaluate";

break;
case TYPE_HANDWRITING:
default:
apiPath = "/api/vl/ocr/recognize";

break;



String url = mCloudApiBaseUrl + apiPath;
Log.d(TAG, "VABEZ=IHIRAIAPI: " + url);

/*x MEmultipartiEmkis */

byte[] imageBytes = null;

if (task.inputImage != null) {
ByteArrayOutputStream baos = new ByteArrayOutputStream();
task.inputImage.compress(Bitmap.CompressFormat.PNG, 100, baos);
imageBytes = baos.toByteArray();

/*x {EACloudClient &EHTTPIER */
String responseJson = CloudClient.postMultipart(url, mApiAccessToken,
imageBytes, task.strokeData, task.targetChar, API_TIMEOUT_MS);

/* FRITISONIMNEZBIRBILESR */
return parseRecognitionResult(responselson);

/% (ERAMONNXIEE NI TE LIRS */
private String executeOfflineRecognition(RecognitionTask task) {

if (!mOfflineModelLoaded || mOnnxSessionHandle == 0) {
Log.e(TAG, "BLRILARME");
return null;

if (task.inputImage == null) {
Log.e(TAG, "BLIRFIFEMAEEK");
return null;

/x BURFRALEE: FEMEIEEMARSY, BROMWETloatiid */

float[] inputTensor = preprocessImage(task.inputImage);

/% BITINIFEFAONNX RuntimefT#HIE */

String result = nativeRunInference(mOnnxSessionHandle, inputTensor,

task.inputImage.getWidth(), task.inputImage.getHeight());

return result;

/¢ EURTLLIE (4ER+)3—18)  */
private float[] preprocessImage(Bitmap bitmap) {

int targetWidth = 320;
int targetHeight = 48;

/¥ RIFFES LA */
float scale = Math.min(
(float) targetWidth / bitmap.getWidth(),
(float) targetHeight / bitmap.getHeight()
);
int scaledW = (int) (bitmap.getWidth() * scale);
int scaledH = (int) (bitmap.getHeight() * scale);



Bitmap scaled = Bitmap.createScaledBitmap(bitmap, scaledW, scaledH, true);
float[] tensor = new float[targetWidth * targetHeight];

/* BRREEHE—HREI0, 11 */
for (int y = 0; y < scaledH && y < targetHeight; y++) {
for (int x = 0; x < scaledW && x < targetWidth; x++) {
int pixel = scaled.getPixel(x, y);
/% REM: 0.299R + 0.587G + 0.114B */
float gray = (0.299f % ((pixel >> 16) & OxFF)
+ 0.587f x ((pixel >> 8) & OxFF)
+ 0.114f x (pixel & OxFF)) / 255.0f;
tensor[y *x targetWidth + x] = gray;

scaled.recycle();
return tensor;

/xk TTEEFH +/
private String computeCacheKey(RecognitionTask task) {
if (task.inputImage != null) {

return "img_" + task.recognitionType + "_" + task.inputImage.hashCode();
b
if (task.strokeData != null && task.targetChar != null) {

return "stroke_" + task.targetChar + "_" + task.strokeData.length;
}

return "unknown_" + task.taskId;

/xx EIRERF +/
private String lookupCache(String key) {
synchronized (mResultCache) {
for (CacheEntry entry : mResultCache) {
if (entry.cacheKey.equals(key)) {
/% WMEIH (50%) */
if (System.currentTimeMillis() - entry.timestamp < 300000) {
return entry.result;

b

return null;

/*x TFENEEF */
private void putCache(String key, String result) {
synchronized (mResultCache) {

CacheEntry entry = new CacheEntry();
entry.cacheKey = key;
entry.result = result;
entry.timestamp = System.currentTimeMillis();
mResultCache.addFirst(entry);



/* BREIEFAR/N *+/
while (mResultCache.size() > MAX_CACHE_SIZE) {
mResultCache. removelLast();

/*xx BRITEIHIRBIAPTIREIAIISON */
private String parseRecognitionResult(String json) {
if (json == null || json.isEmpty()) return null;
/* EICAYISONREMT: REXresult=ER */
int idx = json.indexOf("\"result\"");
if (idx < @) return null;
int start = json.indexOf("\"", idx + 8) + 1;
int end = json.indexOf("\"", start);
if (start > 0 & end > start) {
return json.substring(start, end);
}

return null;

/xk DNELONNXIERY ) IR[EISTFDR */
private native long nativelLoadModel(String modelPath);

/% HATONNXHERR, SREHABIZRISON */
private native String nativeRunInference(long sessionHandle, float[] inputTensor,
int width, int height);

/*xx BIONNXSIERIR */
private native void nativeReleaseModel(long sessionHandle);

static {

System. loadLibrary("writech_ocr");
ks
/* SE——— ﬁ;ﬁ*%ﬁﬁ( SEESSSSSSSS */

/*x* FERIOCRS|EERE */
public void destroy() {
mTaskQueue.clear();
if (mOnnxSessionHandle != @) {
nativeReleaseModel(mOnnxSessionHandle) ;
mOnnxSessionHandle = 0;
¥
if (mWorkerThread !'= null) {
mWorkerThread.quitSafely();
mwWorkerThread = null;
¥
mResultCache.clear();
Log.i(TAG, "OCR3|ZHREREM");



android/PenManager. java

/*

* BARSEMRENBFKSDKERMG V1.0
* PenManager — Androidifiaof SpsEEiEEIERs
*

* THRETRAR:

* 1. BLE 5.0#5135 A&k

* 2. GATTRRSRILSHHIEEITH

* 3. RPFERIETIHENS BT

* 4, ZERNERER (R2XIF60x%)
* 5. ERRSKESEmERE

* 6. BE/EHMA/IREEEREN

*
~

package com.writech.sdk.android;

import android.bluetooth.BluetoothAdapter;

import android.bluetooth.BluetoothDevice;

import android.bluetooth.BluetoothGatt;

import android.bluetooth.BluetoothGattCallback;
import android.bluetooth.BluetoothGattCharacteristic;
import android.bluetooth.BluetoothGattDescriptor;
import android.bluetooth.BluetoothGattService;
import android.bluetooth.BluetoothManager;

import android.bluetooth.BluetoothProfile;

import android.bluetooth. le.BluetoothLeScanner;
import android.bluetooth. le.ScanCallback;

import android.bluetooth.le.ScanFilter;

import android.bluetooth. le.ScanResult;

import android.bluetooth.le.ScanSettings;

import android.content.Context;

import android.os.Handler;

import android.os.HandlerThread;

import android.os.ParcelUuid;

import android.util.Log;

import java.util.ArraylList;

import java.util.Collections;

import java.util.List;

import java.util.Map;

import java.util.UUID;

import java.util.concurrent.ConcurrentHashMap;
import java.util.concurrent.CopyOnWriteArrayList;

/%x

* RMEEETEREESR

* MARBLENH., &, FERRNEEGERER
*/

public class PenManager {
private static final String TAG = "WritechPenManager";

/*x BRERPFEGATTARSBUUIID (BENX) */
private static final UUID PEN_SERVICE_UUID =



UUID.fromString("0000FFEQ-0000-1000-3000-00805F9B34FB") ;

/* EMEFEREANIFIEVUID */
private static final UUID STROKE_DATA_CHAR_UUID =
UUID. fromString(*0000FFE1-0000-1000-8000-00805F9B34FB" ) ;

/* ERHIELSBNFHEEUUID x/
private static final UUID PEN_CONTROL_CHAR_UUID =
UUID. fromString("000OFFE2-0000-1000-8000-00805F9B34FB" ) ;

/% REEBIHEEUVID (RE/EMIRA) */
private static final UUID DEVICE_INFO_CHAR_UUID =
UUID. fromString("0@00FFE3-0000-1000-8000-00805F9B34FB" ) ;

/*x CCCDIHARRFUUID, FFESRBE */
private static final UUID CCCD_UUID =
UUID. fromString("00002902-0000-1000-8000-00805F9B34FB" ) ;

/x BRARRNERE +/
private static final int MAX_CONNECTIONS = 60;

/* BHEELER (BW) */
private static final long RECONNECT_DELAY_MS = 3000;

/*x PEREE (ZER) */
private static final long SCAN_TIMEOUT_MS = 30000;

private final Context mContext;
private final BluetoothAdapter mBluetoothAdapter;
private BluetoothLeScanner mScanner;

/*x DEBNEIREMEIR (MACHNE - GATTER) */
private final Map<String, BluetoothGatt> mConnectedPens = new ConcurrentHashMap<>();

/* HRHEENREIR */
private final Map<String, Integer> mReconnectAttempts = new ConcurrentHashMap<>();

/% BEEEEF (MACHIE - R&EER) %/
private final Map<String, PenDeviceInfo> mDeviceInfoCache = new ConcurrentHashMap<>

/*x BIEEIELITRTIR */
private final List<PenDatalListener> mDatalListeners = new CopyOnWriteArraylList<>();

/¥ ERISEITSRIR */
private final List<PenConnectionListener> mConnectionListeners = new
CopyOnWriteArraylList<>();

/* BLERRIEERZIE */
private HandlerThread mBleThread;
private Handler mBleHandler;

/¥ FPRIRESIRE +/
private volatile boolean mIsScanning = false;



/xx ZIRBERET */
private static class PenDeviceInfo {

String macAddress; /* MACHbIE */
String penName; /* EBR x/
String firmwareVersion; /% BEHFRRAS */
int batteryLevel; /* BEADEE */
long lastDataTimestamp; /* ERE—RIGEIEIEAIETE */
boolean isWriting; /% BREEPRS */
}
/¥ ========== WIHNEFEO ========== %/

/¥x EMEIRETES */
public interface PenDatalListener {
[xx R EMABITEIE */
void onStrokeData(String penMac, int x, int y, int pressure, long timestamp);
/xx EREEM (—FEER) */
void onPenUp(String penMac, long timestamp);
[k EERTBM (—EFR) *+/
void onPenDown(String penMac, long timestamp);

0k ERRSIEITE */
public interface PenConnectionListener {
void onPenConnected(String penMac, String penName);
void onPenDisconnected(String penMac, int reason);
void onPenDiscovered(String penMac, String penName, int rssi);
void onBatteryUpdate(String penMac, int batteryPercent);

b
/* S=——r *’Lgiﬁ'_i%}]&ﬁﬂ: S */
/%%

* BIEEEIREI LA
* @param context AndroidETX (EEEZEFNR)
*/
public PenManager(Context context) {
mContext = context.getApplicationContext();
BluetoothManager btManager =
(BluetoothManager) mContext.getSystemService(Context.BLUETOOTH_SERVICE);
mBluetoothAdapter = btManager.getAdapter();

/* BIEBLERIEERGRLRE +/

mBleThread = new HandlerThread("WritechBLE");
mBleThread.start();

mBleHandler = new Handler(mBleThread.getLooper());

Log.i(TAG, "PenManager#iaftsem, EFIRS:
+ (mBluetoothAdapter.isEnabled() ? "BFE" : "KFE"));

/¥k EMEMEIERITEE +/
public void addDatalListener(PenDatalListener listener) {
if (listener != null && !mDatalListeners.contains(listener)) {
mDatalListeners.add(listener);



/¥x TEIREMBURLEITEE */
public void removeDatalListener(PenDatalListener listener) {
mDatalListeners.remove(listener);

/kx SEMERDASIRITEE </
public void addConnectionListener(PenConnectionListener listener) {
if (listener != null && !mConnectionListeners.contains(listener)) {
mConnectionListeners.add(listener);

/%*

* FHARBHNINE RS REE

* [FREIEREXIAMBLEIRS, 1RIRFZUVIDITIE

*/

public void startScan() {

if (mIsScanning) {

Log.w(TAG, "HHWEE#HITH, BREEEIEK");
return;

if (!mBluetoothAdapter.isEnabled()) {
Log.e(TAG, "HEFARFARE, FTiEHAME");

return;
¥
mScanner = mBluetoothAdapter.getBluetoothLeScanner();
if (mScanner == null) {
Log.e(TAG, "3REYBLEITHzsskIK");
return;
¥

/* MERETIER: MARMESBAERSBUVIDIIIEE */

ScanFilter filter = new ScanFilter.Builder()
.setServiceUuid(new ParcelUuid(PEN_SERVICE_UUID))
Lbuild();

List<ScanFilter> filters = Collections.singletonList(filter);

/¥ [RERIFMIRE (BRRE, EaEoidHss) */

ScanSettings settings = new ScanSettings.Builder()
.setScanMode(ScanSettings.SCAN_MODE_LOW_LATENCY)
.setCallbackType(ScanSettings.CALLBACK_TYPE_ALL_MATCHES)
.setMatchMode(ScanSettings.MATCH_MODE_AGGRESSIVE)
Lbuild();

mScanner.startScan(filters, settings, mScanCallback);
mIsScanning = true;

/* REFREEN, B KiEEaEER */
mBleHandler.postDelayed(this::stopScan, SCAN_TIMEOUT_MS);



Log.i(TAG, "FiaRHBEAERIEE...");

/*x {S1EBLEFIHE */
public void stopScan() {
if (mIsScanning && mScanner != null) {
mScanner.stopScan(mScanCallback);
mIsScanning = false;
Log.i(TAG, "fE#3H");

/*x BLEIFHEIE */
private final ScanCallback mScanCallback = new ScanCallback() {
@Override
public void onScanResult(int callbackType, ScanResult result) {
BluetoothDevice device = result.getDevice();
String mac = device.getAddress();
String name = device.getName();
int rssi = result.getRssi();

if (name == null || name.isEmpty()) {
name = "WritechPen-" + mac.substring(mac.length() - 5);

/x BERLERRINTHNERE */
for (PenConnectionListener listener : mConnectionListeners) {
listener.onPenDiscovered(mac, name, rssi);

}

Log.d(TAG, "RMERE: " + name + " [" + mac + "] RSSI=" + rssi);
¥
@Override

public void onScanFailed(int errorCode) {
mIsScanning = false;
Log.e(TAG, "BLEHF#EKM, fHi®f3: " + errorCode);

b
b
/* S ==——————— BLEE;%%IE e —————— */
/%%

* B EMACHIEAY =G E
* @param macAddress IZEMACHE
*/
public void connectPen(String macAddress) {
if (mConnectedPens.size() >= MAX_CONNECTIONS) {
Log.w(TAG, "BiASRAEREH " + MAX_CONNECTIONS + ", iE#BFriEsE");

return;

}

if (mConnectedPens.containsKey(macAddress)) {
Log.w(TAG, "&&BE&EHE: " + macAddress);
return;



BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(macAddress);

/* {EFATRANSPORT_LEM{REBLE®EE, autoConnect=falselx’Bli&EE */

device.connectGatt(mContext, false, mGattCallback,
BluetoothDevice.TRANSPORT_LE);

Log.i(TAG, "IETEXEIZZEIRE: " + macAddress);

/xx WRFFIETE ERERE */
public void disconnectPen(String macAddress) {
BluetoothGatt gatt = mConnectedPens.remove(macAddress);
if (gatt !'= null) {
gatt.disconnect();
gatt.close();
mReconnectAttempts. remove(macAddress);
Log.i(TAG, "ERfFFE£ig&: " + macAddress);

/*x WRFFERE EEENE +/
public void disconnectAll() {
for (Map.Entry<String, BluetoothGatt> entry : mConnectedPens.entrySet()) {
entry.getValue().disconnect();
entry.getValue().close();
¥
mConnectedPens.clear();
mReconnectAttempts.clear();
Log.i(TAG, "EBIFFIEEIEE");

/xk SREVHBIEDEBENENZE */
public int getConnectedCount() {
return mConnectedPens.size();

/*x IRENFRE EEERENMACHNITIR */
public List<String> getConnectedPenMacs() {
return new ArrayList<>(mConnectedPens.keySet());

/%%

* GATTIEIE/HUEEIR

* MIBERIRETMN. RSRI. BIEBHMEFABLES M

*/

private final BluetoothGattCallback mGattCallback = new BluetoothGattCallback() {

@Override
public void onConnectionStateChange(BluetoothGatt gatt, int status, int
newState) {
String mac = gatt.getDevice().getAddress();

if (newState == BluetoothProfile.STATE_CONNECTED) {
/* EERI, FHAKMGATTRS */
mConnectedPens.put(mac, gatt);
mReconnectAttempts.remove(mac);
gatt.discoverServices();



String name = gatt.getDevice().getName();

for (PenConnectionListener listener : mConnectionListeners) {
listener.onPenConnected(mac, name != null ? name : "Unknown");

}

Log.i(TAG, "ZEiZZEEMIN: " + mac + ", FEAMARS...");

} else if (newState == BluetoothProfile.STATE_DISCONNECTED) {
/% ERERT, RENEE */
mConnectedPens. remove(mac) ;
gatt.close();

for (PenConnectionListener listener : mConnectionListeners) {
listener.onPenDisconnected(mac, status);

¥

Log.w(TAG, "Z£i&&EWiFF: " + mac + ", JASH: " + status);

/x BEEEE (RSEW5R) */
scheduleReconnect(mac);

@Override
public void onServicesDiscovered(BluetoothGatt gatt, int status) {
if (status != BluetoothGatt.GATT_SUCCESS) {
Log.e(TAG, "GATTERSAIMALM: " + status);
return;

/*x BRBERSEDEIERS */
BluetoothGattService penService = gatt.getService(PEN_SERVICE_UUID);

if (penService == null) {
Log.e(TAG, "RIXZEIBABERS, RETEARS");
return;

}

/* ITHEMEBRBAIHEE */

BluetoothGattCharacteristic strokeChar =
penService.getCharacteristic(STROKE_DATA_CHAR_UUID);

if (strokeChar != null) {
gatt.setCharacteristicNotification(strokeChar, true);

/* BNCCCOHIRTT BBl */

BluetoothGattDescriptor cccd = strokeChar.getDescriptor(CCCD_UUID);

if (cccd !'= null) {
cccd.setValue(BluetoothGattDescriptor.ENABLE_NOTIFICATION_VALUE);
gatt.writeDescriptor(cccd);

b

Log.i(TAG, "EITHIEMEIEEE") ;

/* EEURRERS (BE. BFkA) */

BluetoothGattCharacteristic infoChar =
penService.getCharacteristic(DEVICE_INFO_CHAR_UUID);

if (infoChar != null) {
mBleHandler.postDelayed(() —> gatt.readCharacteristic(infoChar), 500);



@Override
public void onCharacteristicChanged(BluetoothGatt gatt,

BluetoothGattCharacteristic characteristic)

String mac = gatt.getDevice().getAddress();
UUID charUuid = characteristic.getUuid();

if (STROKE_DATA_CHAR_UUID.equals(charUuid)) {
/% WEIZEDEIEEHN, BhHD K */
byte[] data = characteristic.getValue();
parseAndDispatchStrokeData(mac, data);

@Override
public void onCharacteristicRead(BluetoothGatt gatt,
BluetoothGattCharacteristic characteristic,
int status) {
if (status != BluetoothGatt.GATT_SUCCESS) return;

String mac = gatt.getDevice().getAddress();
UUID charUuid = characteristic.getUuid();

if (DEVICE_INFO_CHAR_UUID.equals(charUuid)) {
/* BBITRREREIE +/
byte[] data = characteristic.getValue();
parseDeviceInfo(mac, data);

/%
* FEATBLEUWREIRY EMEIBMIH 1 A L45 IR 0T 2R
* BB (7TFEHEERD):
* [0-1] X4#nm16fil  [2-3] YA4ns16£I
* [4] X{E4GI|YR4GL  [5] EAS8L  [6] FEIEAU|FE
*/
private void parseAndDispatchStrokeData(String penMac, byte[] data) {
if (data == null || data.length < 7) {
return;

long timestamp = System.currentTimeMillis();

/* WMEMEIGRE (RE211) */
int flags = datal6] & 0x03;

if (flags == 0x01) {
/*x EFTEH +/
for (PenDatalListener listener : mDatalListeners) {
listener.onPenDown(penMac, timestamp);
}

return;



if (flags == 0x02) {
/x ERESEH +/
for (PenDatalListener listener : mDatalListeners) {
listener.onPenUp(penMac, timestamp);
}

return;

/* AAATEEMT (flags == 0x00) */

int xHigh = ((datal@] & OxFF) << 8) | (datall] & OxFF);
int xLow = (datal[4] >> 4) & 0OxOF;

int x = (xHigh << 4) | xLow;

int yHigh = ((datal[2] & OxFF) << 8) | (datal[3] & OxFF);
int yLow = datal4] & OxOF;
int y = (yHigh << 4) | yLow;

int pHigh = data[5] & OxFF;
int pLow = (datal[6] >> 4) & OxOF;
int pressure = (pHigh << 4) | pLow;

/* BEENREIRE */
PenDeviceInfo info = mDeviceInfoCache.get(penMac);
if (info != null) {
info.lastDataTimestamp = timestamp;
info.isWriting = true;

/x DREFABEITEE */
for (PenDatalListener listener : mDatalListeners) {
listener.onStrokeData(penMac, x, y, pressure, timestamp);

/¥ BITRBERISLERE */
private void parseDeviceInfo(String penMac, byte[] data) {
if (data == null || data.length < 4) return;

PenDeviceInfo info = mDeviceInfoCache.get(penMac);
if (info == null) {
info = new PenDeviceInfo();
info.macAddress = penMac;
mDeviceInfoCache.put(penMac, info);

/x B—FT: BEFDLE */
info.batteryLevel = datal@] & OxFF;

/* Z2-4FT1: EfHERA major.minor.patch x/
info.firmwareVersion = (data[l] & OxFF) + "." + (data[2] & OxFF)
+ '"." + (datal3] & OxFF);

/% BEHBREFH */
for (PenConnectionListener listener : mConnectionListeners) {
listener.onBatteryUpdate(penMac, info.batteryLevel);



Log.i(TAG, "iZ&{ZE [" + penMac + "] EE:" + info.batteryLevel
+ "% [Eff:" + info.firmwareVersion);

/¢ RHBENEE (IBEURE) */
private void scheduleReconnect(String macAddress) {
Integer attempts = mReconnectAttempts.getOrDefault(macAddress, 0);
if (attempts >= 5) {
Log.w(TAG, "i&%& " + macAddress + " T|EXMEIALR, WEEE");
mReconnectAttempts. remove(macAddress);
return;

mReconnectAttempts.put(macAddress, attempts + 1);

/* I8EGE®: 3s, 6s, 12s, 24s, 48s x/
long delay = RECONNECT_DELAY_MS *x (1L << attempts);

mBleHandler.postDelayed(() —> {
if (!mConnectedPens.containsKey(macAddress)) {
Log.i(TAG, "&EWEZF®E: " + macAddress + " (%" + (attempts + 1) +

"R) ")
connectPen(macAddress) ;
¥
}, delay);
}
/* S ==——————— ?E%U?E%ﬁﬁ Ec——————— */
/%%

* [@MEREEFIES
* @param macAddress B#REMAC

* @param command HLFHEA
* @return EFKEMIN
*/

public boolean sendCommand(String macAddress, byte[] command) {
BluetoothGatt gatt = mConnectedPens.get(macAddress);
if (gatt == null) {
Log.w(TAG, "Z&RERE, TiAKRFEIES: " + macAddress);
return false;

BluetoothGattService service = gatt.getService(PEN_SERVICE_UUID);
if (service == null) return false;

BluetoothGattCharacteristic controlChar =
service.getCharacteristic(PEN_CONTROL_CHAR_UUID);
if (controlChar == null) return false;

controlChar.setValue(command);
controlChar.setWriteType(BluetoothGattCharacteristic.WRITE_TYPE_DEFAULT);
return gatt.writeCharacteristic(controlChar);



/xx BREBE */

public int getBatterylLevel(String macAddress) {
PenDeviceInfo info = mDeviceInfoCache.get(macAddress);
return info != null ? info.batteryLevel : -1;

/x*x B PenManageriiR *x/

public void destroy() {
stopScan();
disconnectAll();
mDatalListeners.clear();
mConnectionListeners.clear();
mDeviceInfoCache.clear();

if (mBleThread != null) {
mBleThread.quitSafely();
mBleThread = null;

¥

Log.i(TAG, "PenManager&BEREFM");

android/StrokeCanvas.java

~
* X K K K X K K X X ¥

*
~

BASHERE N &ZSDKEE V1.0

StrokeCanvas - AndroidifZEmEREE X View
INREEAA:

1. ERELEDR (MERMLTBEH)

2. FARNEERR (REEHEDSHRLR)
3. ZEARESR (FERMEBXSREZEE)

4, ENEBDHE (IRIEFFIRIKRESITE)

5. BREBWNENER (BRINE

6. fHESSFERSMATIF

package com.writech.sdk.android;

import android.content.Context;
import android.graphics.Bitmap;
import android.graphics.Canvas;
import android.graphics.Color;
import android.graphics.Paint;
import android.graphics.Path;
import android.graphics.PorterDuff;
import android.graphics.RectF;
import android.os.SystemClock;
import android.util.AttributeSet;
import android.view.MotionEvent;
import android.view.View;



import java.util.ArraylList;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

/%%

* EERERAM

* SXHFSERTLR I S BE E R AR R i\ A AR

*/

public class StrokeCanvas extends View {

private static final String TAG = "WritechStrokeCanvas";

/* BRABEEEE */
private static final int DEFAULT_STROKE_COLOR

Color.BLACK;

/x BOARNER (BR) */

private static final float MIN_STROKE_WIDTH = 1.5f;
/¥ BRARKRER (BR) */
private static final float MAX_STROKE_WIDTH = 8.0f;

/*x mARENE (RFFEE12{UADC) */
private static final float MAX_PRESSURE = 4095.0f;

/¥x BUORES (8%, EH. HEE) *+/
private static class StrokePoint {

float x;

float y;

float pressure; /* VFA—1EN 0.0~1.0 *x/
long timestamp; /* ZEFRIEE */

StrokePoint(float x, float y, float pressure, long timestamp) {
this.x = x;
this.y = vy;
this.pressure = pressure;
this.timestamp = timestamp;

/xx —EHURE (MWEZEIHRE) +/
private static class Stroke {

String penMac; /* FIREMACHEHE */
int color; /*x EMERE */
List<StrokePoint> points; /x FRIERIIR *x/

Stroke(String penMac, int color) {
this.penMac = penMac;
this.color = color;
this.points = new ArraylList<>();



/* BRETBitmap (NEFESR) */
private Bitmap mBufferBitmap;
private Canvas mBufferCanvas;

/*x (SHIEE x/
private final Paint mStrokePaint;

/x BRIBEREE x/
private final Paint mClearPaint;

/x ETHNEEIR (HRIER) */
private final List<Stroke> mCompletedStrokes = new ArrayList<>();

/x HEIEEREMNEE (BREMACES]) */
private final Map<String, Stroke> mActiveStrokes = new HashMap<>();

/* BXENEEIRES */
private final Map<String, Integer> mPenColorMap = new HashMap<>();

/*x EMEREOEITEES */
private int mColorIndex = 0;

/x FEMNMNEDGEIR (BFZFEXD) */
private static final int[] STROKE_COLORS = {
Color.BLACK,

Color.parseColor("#1565C0"), /*x BB */
Color.parseColor("#C62828"), /% L1 x/
Color.parseColor("#2E7D32"), /* 5B x/
Color.parseColor("#E65100"), /*x 1B x/
Color.parseColor("#6A1B9A"), /x B x/
Color.parseColor("#00838F"), /x B8 x/
Color.parseColor("#4E342E"), /* KRB x/

18

/* BREBRENRNESE */
private boolean mPressureEnabled = true;

/*x EMEBEERX */

private boolean mIsReplaying = false;
private int mReplayStrokeIndex = 0;
private int mReplayPointIndex = 0;
private long mReplayStartTime = 0;

public StrokeCanvas(Context context) {
this(context, null);

public StrokeCanvas(Context context, AttributeSet attrs) {
super(context, attrs);

/* VAN EDEE */
mStrokePaint = new Paint();

mStrokePaint.setAntiAlias(true); /x RIS x/
mStrokePaint.setDither(true); /*x BE¥Ish */



mStrokePaint.setStyle(Paint.Style.STROKE);
mStrokePaint.setStrokeJoin(Paint.Join.ROUND); /x RfAEE x/
mStrokePaint.setStrokeCap(Paint.Cap.ROUND); /* BISLERL x/

/x MAEREZE */

mClearPaint = new Paint();
mClearPaint.setColor(Color.WHITE);
+
/* ] Vlewiﬁ}agﬂ e —————— */
@Override

protected void onSizeChanged(int w, int h, int oldw, int oldh) {
super.onSizeChanged(w, h, oldw, oldh);

/*x BIEBRESZPBitmap */
if (mBufferBitmap != null) {

mBufferBitmap.recycle();
}
mBufferBitmap = Bitmap.createBitmap(w, h, Bitmap.Config.ARGB_8888);
mBufferCanvas = new Canvas(mBufferBitmap);
mBufferCanvas.drawColor(Color.WHITE);

/x BRFEHEEBEIETX */
redrawAl1Strokes();

@Override
protected void onDraw(Canvas canvas) {
/* BBEREMBitnapLFHIEIRE */
if (mBufferBitmap != null) {
canvas.drawBitmap(mBufferBitmap, 0, @, null);

/* SHHENERINER (ZRED)  */
for (Stroke stroke : mActiveStrokes.values()) {
drawStrokeRealtime(canvas, stroke);

/%%

* BIREZRTEMH (FFRMN—=%)

* @param penMac ZEiR&EMACHEIE

*/

public void onPenDown(String penMac) {
int color = getPenColor(penMac);
Stroke stroke = new Stroke(penMac, color);
mActiveStrokes.put(penMac, stroke);

/%%

* B AATEE

* @param penMac Z£MAC

* @param screenX REXAIR (ELITLIRER)
* @param screenY REYAHR



* @param pressure [RIAESE (0-4095)
*/
public void onStrokePoint(String penMac, float screenX, float screeny,
int pressure) {
Stroke stroke = mActiveStrokes.get(penMac);
if (stroke == null) {
/* MRSHFRER, BohtliE +/
onPenDown (penMac) ;
stroke = mActiveStrokes.get(penMac);

/¥ \PA—1CENE */
float normalizedPressure = Math.min(1.0f, (float) pressure / MAX_PRESSURE);
long timestamp = SystemClock.elapsedRealtime();

stroke.points.add(new StrokePoint(screenX, screenY, normalizedPressure,
timestamp));

/x fRELER ((VEHIREED, BRESRF) */

int pointCount = stroke.points.size();

if (pointCount >= 2) {
StrokePoint prev = stroke.points.get(pointCount - 2);
StrokePoint curr = stroke.points.get(pointCount - 1);

/* XRIFISZEMAERXE (H8Eit) */

float padding = MAX_STROKE_WIDTH + 2;

float left = Math.min(prev.x, curr.x) - padding;
float top = Math.min(prev.y, curr.y) - padding;
float right = Math.max(prev.x, curr.x) + padding;
float bottom = Math.max(prev.y, curr.y) + padding;

invalidate((int) left, (int) top, (int) right, (int) bottom);

/%%
* BIRERESHT (—£4%)
* BHAIEEEARIERX AT
*/
public void onPenUp(String penMac) {
Stroke stroke = mActiveStrokes.remove(penMac);
if (stroke !'= null && stroke.points.size() > 1) {
/* SHRBEREFX (Bft) */
drawStrokeToBuffer(stroke);
/* RMNBIETHIIR */
mCompletedStrokes.add(stroke);

b

invalidate();
b
/* == %ﬂ,ﬁ%’é*ﬁ/\\gli == */
/%%

* IANEREE (EANERMLETE)

* EERonDrawiEMA, SHISRNERNER

*/

private void drawStrokeRealtime(Canvas canvas, Stroke stroke) {



List<StrokePoint> points = stroke.points;
if (points.size() < 2) return;

mStrokePaint.setColor(stroke.color);

for (int i = 1; i < points.size(); i++) {
StrokePoint p@® = points.get(i — 1);
StrokePoint pl = points.get(i);

/x R|BENITELE */
float width = calculateStrokeWidth(p@.pressure, pl.pressure);
mStrokePaint.setStrokeWidth(width);

if (i >=2) {
/* [ERATRNZERMETIBEGE +/
StrokePoint pPrev = points.get(i - 2);
float midX@ = (pPrev.x + p@.x) / 2;
float midY® = (pPrev.y + p@.y) / 2;
float midX1l = (p@.x + pl.x) / 2;
float midYl = (p@.y + pl.y) / 2;

Path path = new Path();
path.moveTo(midX0, midYQ);
path.quadTo(p@.x, p@.y, midX1l, midY1);
canvas.drawPath(path, mStrokePaint);
} else {
/* BIMTREEEES */
canvas.drawLine(p@.x, p@.y, pl.x, pl.y, mStrokePaint);

/%%

*x BEANEESHREREPX

*/

private void drawStrokeToBuffer(Stroke stroke) {
if (mBufferCanvas == null) return;
drawStrokeRealtime(mBufferCanvas, stroke);

/%%
* REEHEHTELR (EERR)
* FRARMESRNTEESD, FEdE
3
* @param pressure@ Bj—mEH (JF3—1)
* @param pressurel HEj=EH (JF—1)
* @return &% (18X)
*/
private float calculateStrokewWidth(float pressure@, float pressurel)
if (!mPressureEnabled) {
return (MIN_STROKE_WIDTH + MAX_STROKE_WIDTH) / 2;

float avgPressure = (pressure@ + pressurel) / 2.0f;

/x EN-FHEMEIHL (ERJREUEMEER) */

float normalized = (float) Math.pow(avgPressure, 0.7);



return MIN_STROKE_WIDTH + normalized * (MAX_STROKE_WIDTH - MIN_STROKE_WIDTH);

/*x FRENENHECERIENE */
private int getPenColor(String penMac) {
Integer color = mPenColorMap.get(penMac);
if (color == null) {
color = STROKE_COLORS[mColorIndex % STROKE_COLORS.length];
mPenColorMap.put(penMac, color);
mColorIndex++;
¥

return color;

/xx FENZEREZZENGE *+/
public void setPenColor(String penMac, int color) {
mPenColorMap.put(penMac, color);

/*x BIREAEED */
public void clearAll() {
mCompletedStrokes.clear();
mActiveStrokes.clear();
if (mBufferCanvas != null) {
mBufferCanvas.drawColor(Color.WHITE);
+

invalidate();

/¥ WHRE—E */

public boolean undo() {
if (mCompletedStrokes.isEmpty()) return false;
mCompletedStrokes. remove(mCompletedStrokes.size() - 1);
redrawAl1Strokes();
invalidate();
return true;

/xx BEFIEHEEERIETX */
private void redrawAllStrokes() {
if (mBufferCanvas == null) return;
mBufferCanvas.drawColor(Color.WHITE);
for (Stroke stroke : mCompletedStrokes) {
drawStrokeToBuffer(stroke);

/xx SHHFIBHABitmap */
public Bitmap exportBitmap() {
Bitmap export = Bitmap.createBitmap(getWidth(), getHeight(),
Bitmap.Config.ARGB_8888);
Canvas exportCanvas = new Canvas(export);
draw(exportCanvas);



return export;

/xx SRENESTHNERRE */
public int getStrokeCount() {
return mCompletedStrokes.size();

/¢ RERTDERENEERR */
public void setPressureEnabled(boolean enabled) {
mPressureEnabled = enabled;

@Override

public boolean onTouchEvent(MotionEvent event) {
/* {EA"touch"ERRIUEMAC */
String touchMac = "touch_input";

switch (event.getAction()) {
case MotionEvent.ACTION_DOWN:
onPenDown (touchMac) ;
onStrokePoint(touchMac, event.getX(), event.getY(),
(int) (event.getPressure() * MAX_PRESSURE));
return true;

case MotionEvent.ACTION_MOVE:
/*x QABFHER (AndroidaitE&AMOVESH)  */
for (int i = 0; i < event.getHistorySize(); i++) {
onStrokePoint(touchMac,
event.getHistoricalX(i),
event.getHistoricalY(i),
(int) (event.getHistoricalPressure(i) *x MAX_PRESSURE));
b
onStrokePoint(touchMac, event.getX(), event.getY(),
(int) (event.getPressure() * MAX_PRESSURE));
return true;

case MotionEvent.ACTION_UP:
onStrokePoint(touchMac, event.getX(), event.getY(),
(int) (event.getPressure() * MAX_PRESSURE));
onPenUp (touchMac) ;
return true;
¥

return super.onTouchEvent(event);

android/WritechSDK. java

/%
x BASEEIRENBF&ZSDKERE V1.0
* WritechSDK — SDK#JIEtLSERAO



k

* THBELEA:

* 1. SDKERE#ANL (BREME. EHEM)

* 2. NAA%M (AppKey/AppSecretifiiF)

* 3. ETEREGEREE

* 4, 2REEEE (FRSHibUE. B, BER5)
* 5. SDKhRAME RS INEERINEN

*/

package com.writech.sdk.android;

import android.content.Context;

import android.content.SharedPreferences;

import android.util.Log;

import java.io.IOException;
import java.util.concurrent.atomic.AtomicBoolean;

/%%

* BRSSDKEANOZ

* FAFIATSEA init() BEHTIRMETENR

*

* BENMEFRTE:

* 1. WritechSDK.init(context, config)

* 2. WritechSDK.getInstance().getPenManager().startScan()

* 3. WritechSDK.getInstance().getOCREngine().recognizeHandwriting(...)

*/
public class WritechSDK {

private static final String TAG = "WritechSDK";

/* SDKRRZAS */
public static final String SDK_VERSION = "1.0.0";

/* SDKHiES x/
public static final int SDK_BUILD = 100;

/* EBBISER] x/
private static volatile WritechSDK sInstance;

/* BEEBRNL */
private static final AtomicBoolean sInitialized = new AtomicBoolean(false);

/*x SDK¥IALECE */
public static class Config {
/xk TEFEBAPIHIE */
public String cloudBaseUrl = "https://api.writech.com";

/% SDKNAHRR (MBABHAMTFEEIRE) */
public String appKey;

/*x SDKRIFEZEER */
public String appSecret;

/xx BEOCRBEIMHIREZ (ANE) =/



public String offlineModelPath;

/¥x EEBERERXAR */
public boolean debugMode = false;

/*x EMBIEAMETFE R */
public String cacheDir;

/*x BLEFHEBRATE (E7)) =/
public int bleScanTimeout = 30000;

/xx WMEEME */

public boolean autoDiscoverGateway = true;

/*x BRARIINERER */
public int maxPenConnections = 60;

private Context mContext;
private Config mConfig;

/* BFIRIRSEH +/

private PenManager mPenManager;
private StrokeCanvas mDefaultCanvas;
private OCREngine mOCREngine;
private GatewaySDK mGatewaySDK;
private CloudClient mCloudClient;

/x EBRURES *+/
private boolean mIsAuthenticated = false;

private String mLicenseType; /% 19K trial/standard/enterprise x/
private long mLicenseExpireTime; /* ANEIEARTE] */

/x AHTEGE *+/
private SharedPreferences mPrefs;

/* S %}Jy‘u"ﬂ:)\u S */
/%%

* ¥IAMSDK (RFHE(EREATIAERIER)

3

* @param context AndroidETFX (ApplicationZk3l)
* @param config SDKEC &
* @return FIIRTLER: truemklh, falsekW
*/
public static boolean init(Context context, Config config) {
if (sInitialized.getAndSet(true)) {
Log.w(TAG, "SDKE#MAH, RKEEREA");
return true;

if (context == null || config == null) {
Log.e(TAG, "#JWaLM: contextdjconfigfnull");
sInitialized.set(false);
return false;



if (config.appKey == null || config.appSecret == null) {
Log.e(TAG, "#Itaftk: appKeyZappSecretRicE");
sInitialized.set(false);
return false;

sInstance = new WritechSDK();
boolean success = sInstance.doInit(context, config);

if (!success) {
sInstance = null;
sInitialized.set(false);

return success;

/%% FREXSDKEAf] x/
public static WritechSDK getInstance() {
if (sInstance == null) {
throw new IllegalStateException("WritechSDKK#IME, B
WritechSDK.init()");
¥

return sInstance;

/*x KBESDKEREEMBNL */
public static boolean isInitialized() {
return sInitialized.get();

/*x BATERRIRIREE *+/
private boolean doInit(Context context, Config config) {
mContext = context.getApplicationContext();
mConfig = config;
mPrefs = mContext.getSharedPreferences("writech_sdk", Context.MODE_PRIVATE);

Log.i(TAG, "=== B#AESDK V" + SDK_VERSION + " #iaftFia ===");
Log.i(TAG, "ZE&QMME: " + config.cloudBaselrl);

Log.i(TAG, "AppKey: " + config.appKey.substring(@, 8) + "skxx");
Log.i(TAG, "i@if#E=: " + config.debugMode);

/x S MY (38iEAppKeyFlAppSecret) */

if (lauthenticate(config.appKey, config.appSecret)) {
Log.e(TAG, "SDKUEMZKM, 15taEAppKeyHAppSecret");
return false;

/*x B2 AN TFEEEF R */
mCloudClient = new CloudClient(config.cloudBaseUrl, config.appKey,
config.appSecret);

/* MERMEFILHE */



restoreTokens();

/x T3 IR ETEEERS +/
mPenManager = new PenManager(mContext);

/* B4 FIAOCRS|ZE *x/
mOCREngine = new OCREngine(mContext, config.cloudBaseUrl, null);
if (config.offlineModelPath != null) {

mOCREngine. load0fflineModel(config.offlineModelPath);

/¥ S5 FIAHLMKSDK */

mGatewaySDK = new GatewaySDK(mContext);

if (config.autoDiscoverGateway) {
mGatewaySDK.startDiscovery();

}
Log.i(TAG, "=== EABSDKIMAKERM ===");
return true;

b

/* ========== mﬁﬁ%*ﬂ e e e e */

VS

* ISiFAppKeyFlAppSecretIERIE:

* BRMIERERN, ZEEFENE

*/

private boolean authenticate(String appKey, String appSecret) {
/¥ MBEBARMEFNERNER */
String cachedLicense = mPrefs.getString("license_type", null);
long cachedExpire = mPrefs.getLong("license_expire", 0);

if (cachedLicense != null && cachedExpire > System.currentTimeMillis()) {
mIsAuthenticated = true;
mLicenseType = cachedLicense;
mLicenseExpireTime = cachedExpire;
Log.1i(TAG, "(FRHEFEMNLER: " + mLicenseType
+ ", ZEJEA: " + new java.util.Date(mLicenseExpireTime));
return true;

/¥ TELEN */
try {
String authUrl = mConfig.cloudBaseUrl + "/api/vl/sdk/authenticate";
String body = "{\"appKey\":\"" + appKey
+ "\",\"appSecret\":\"" + appSecret
+ "\",\"sdkVersion\":\"" + SDK_VERSION + "\"}";

/* {EACloudClientWEHSHIARETIANIEER */
java.net.HttpURLConnection conn =

(java.net.HttpURLConnection) new java.net.URL(authUrl).openConnection();
conn.setRequestMethod("POST");
conn.setRequestProperty("Content-Type", "application/json");
conn.setDoOutput(true);
conn.setConnectTimeout(10000);

conn.getOutputStream().write(body.getBytes(java.nio.charset.StandardCharsets.UTF_8));



int responseCode = conn.getResponseCode();

if (responseCode == 200) {
java.io.InputStream is = conn.getInputStream();
java.io.ByteArrayOutputStream baos = new

java.io.ByteArrayOutputStream();
bytel[] buf = new byte[1024];
int len;
while ((len = is.read(buf)) != -1) {
baos.write(buf, 0, len);

}
String response = baos.toString("UTF-8");
is.close();
conn.disconnect();

/* BRITEAGER +/
mLicenseType = extractJsonField(response, "licenseType");
String expireStr = extractJsonField(response, "expireTime");
if (mLicenseType != null) {
mLicenseExpireTime = expireStr != null ? Long.parseLong(expireStr)
: System.currentTimeMillis() + 365L * 24 *x 3600
* 1000;
mIsAuthenticated = true;

/* BFENRER x/

mPrefs.edit()
.putString("license_type", mLicenseType)
.putLong("license_expire", mLicenseExpireTime)
.apply();

Log.i(TAG, "TEZ¥EMUIN: " + mLicenseType);
return true;

}

conn.disconnect();

} catch (Exception e) {
Log.w(TAG, "ELENZEE: " + e.getMessage());
/* BRRKMBT T BE&IEA (TR) */
mLicenseType = "trial";
mLicenseExpireTime = System.currentTimeMillis() + 7L * 24 *x 3600 x 1000;
mIsAuthenticated = true;
Log.1i(TAG, "BZ4&&EX, HBARNTIX");
return true;

return false;

/¥k PREAMEFRNAESHE *+/

private void restoreTokens() {
String accessToken = mPrefs.getString("access_token", null);
String refreshToken = mPrefs.getString("refresh_token", null);
long expireTime = mPrefs.getLong("token_expire", 0);

if (accessToken != null && refreshToken != null) {
mCloudClient.setTokens(accessToken, refreshToken, expireTime);



Log.d(TAG, "EMEEFRINELHE");

/*x IRENEEIRER */
public PenManager getPenManager() {
return mPenManager;

/**x FKENOCR3|E x/
public OCREngine getOCREngine() {
return mOCREngine;

/*x FRENFIZSDK */
public GatewaySDK getGatewaySDK() {
return mGatewaySDK;

/xx RBETFAEFIH */
public CloudClient getCloudClient() {
return mCloudClient;

/%% ZREXSDKHRZA */
public String getVersion() {
return SDK_VERSION;

[k SREUISANEERY *x/
public String getLicenseType() {
return mLicenseType;

}

/xx MBELEEMN */
public boolean isAuthenticated() {
return mIsAuthenticated;

/xx BPER (BEZFERIAE) */
public boolean loginUser(String username, String password) {
try {
String response = mCloudClient.login(username, password);

String accessToken = extractJsonField(response, "accessToken");
String refreshToken = extractlsonField(response, "refreshToken");

if (accessToken != null) {

long expireTime = System.currentTimeMillis() + 30 x 60 *x 1000;
mCloudClient.setTokens(accessToken, refreshToken, expireTime);

/* BERE *+/

mPrefs.edit()
.putString("access_token", accessToken)
.putString("refresh_token", refreshToken)
.putLong("token_expire", expireTime)



.apply();

return true;
}
} catch (IOException e) {
Log.e(TAG, "ZRKMWM: " + e.getMessage());
ks

return false;

V=== ﬁ;}ﬁ?ﬁ%ﬁﬁ s R/

/%% BERSDKERBEEIE */
public static void destroy() {
if (sInstance != null) {
if (sInstance.mGatewaySDK != null) sInstance.mGatewaySDK.destroy();
if (sInstance.mOCREngine != null) sInstance.mOCREngine.destroy();
if (sInstance.mPenManager !'= null) sInstance.mPenManager.destroy();
sInstance = null;
}
sInitialized.set(false);
Log.i(TAG, "WritechSDKERMREZRE");

/*x MISONIGERZFER{E */
private String extractJsonField(String json, String key) {
if (json == null) return null;
String search = "\"" + key + "\"";
int idx = json.index0f(search);
if (idx < @) return null;
int start = json.indexOf("\"", idx + search.length() + 1) + 1;
int end = json.indexOf("\"", start);
return (start > 0 & end > start) ? json.substring(start, end) : null;

core/

core/ble_protocol.c

/%*
* BASENREN A &RSDKERHE V1.0
BLEWMY BRI AZIMEIR — 5. 0= EBE NI

IREETAATRE. HRR. BEEERESERED
JEEINI/0bjC Bridge/FFI{£&FASDKIEMA
*/

*

*

* BESOESROE, NEMBITREEBLE GATTHUYE
*

*

#ifndef BLE_PROTOCOL_H
#define BLE_PROTOCOL_H

#include <stdint.h>



#include <stddef.h>
#include <string.h>

#ifdef __cplusplus
extern "C" {
#endif

/%

MXEEENX

*/

/* BLE GATT Service UUID (HENXARS) */

#define WRITECH_SERVICE_UUID

/*x EIEIECharacteristic UUID %/

#define STROKE_DATA_CHAR_UUID

/x &&{sBCharacteristic UUID %/

#define DEVICE_INFO_CHAR_UUID

/* BBEEBS ACharacteristic UUID x/

#define CONFIG_WRITE_CHAR_UUID

/* OTA DFU Characteristic UUID x/

#define OTA_DFU_CHAR_UUID

/% IDIUWATTE */

#define FRAME_HEADER_MAGIC OxAA55

#define FRAME_MAX_PAYLOAD_SIZE 240 /% MTU=247, BAEMSL7ET */
#define MAX_POINTS_PER_FRAME 34 /*x BWRZI4MNEIRE */
/* MSEBITESN %/

#define FRAME_TYPE_STROKE_DATA 0x01 /% SENDALARERIE */
#define FRAME_TYPE_PEN_UP 0x02 /* RESH x/

#define FRAME_TYPE_PEN_DOWN 0x03 /* BESBMH x/

#define FRAME_TYPE_DEVICE_STATUS 0x04 /% EERS (BEFE) */
#define FRAME_TYPE_OFFLINE_SYNC 0x05 /* BEEIERIL x/
#define FRAME_TYPE_OTA_DATA 0x06 /% OTAFHEREIE */
#define FRAME_TYPE_CONFIG_RSP 0x07 /* BB *x/

/% BUIRSMEN */

VS

* FIAERSIRR (TFTEERB)

"0000FFE0-0000-1000-8000-00805F9B34FB"

"Q000FFE1-0000-1000-8000—-00805F9B34FB"

""0000FFE2-0000-1000-8000-00805F9B34FB"

"0000FFE3-0000-1000-8000-00805F9B34FB"

"0000FFE4-0000-1000-8000-00805F9B34FB"

* Xi 16UFLRISEE, =PFLITX (9D PIZEL300DPI)
* yi 16MUFLTTSEE, mPFLIRY

* pressure: SfiFffSEE, EH{E(0-255)

* timestamp_delta: 16U SEE, B Lt—opitEE(ZER)

*/

typedef struct {
uintlé_t x;
uintle_t vy;

uint8_t pressure;
uintl6e_t timestamp_delta;

/% X8R (Ki/F)
/% Y8R (Ki/F)

/x [ES1E 0-255

} __attribute__ ((packed)) StrokePointRaw;

/%%
* fRIBEHIET RS
*/
typedef struct {
float x;
float y;
float pressure;

/% XEIR (FR)
/x Y8R (FR)

/* EH{E 0.0-1.

*/
*/
*/

/x WEEE (BR) */

*/
*/
0 x/



uint32_t timestamp; /* EIIETEE (ZBR) */
uint8_t pen_state; /x 0=%%E, 1=1%E %/
} StrokePoint;

/%%

* BLEWMXMISk (7575)

*/

typedef struct {
uint16_t magic; /% MSkEEER OxAAS5 */
uint8_t frame_type; /* MR x/
uint8_t sequence; /* WiFES (0-255783F) */
uint16_t payload_length; /* AEKE */
uint8_t checksum; /% WELARIEH] (XOR) */

} _ attribute_ ((packed)) FrameHeader;

/%
* EEERAEmT
*/

typedef struct {
FrameHeader header;

uint8_t point_count; /*x AIEESHIRIRRER x/

uint32_t page_id; /*x RFERBTIEID */

StrokePointRaw points[MAX_POINTS_PER_FRAME]; /% iRm#UE */
uintl6_t crcl6; /* CRC-16#%58 */

} __attribute__ ((packed)) StrokeDataFrame;

/%%
* IREIRSM
*/
typedef struct {
FrameHeader header;
uint8_t battery_level; /x BEBRDLE 0-100 *x/
uint8_t charging_state; /x RERS: 0=RFTHR, 1=REBH, 2=BRH */
uintl6_t firmware_version; /x ElfthRZAS (majorx256+minor) s/
uint8_t connection_state; /* &EEIRES *x/
uint32_t serial_number; /* BEFIS */
uintl6_t crcl6;
} __attribute_ ((packed)) DeviceStatusFrame;

/%%

* FRMTENER IR E X

*/

typedef void (xon_stroke_point_cb) (const StrokePoint* point, voidx user_data);

typedef void (xon_pen_event_cb) (uint8_t event_type, uint32_t timestamp, voidx
user_data);

typedef void (xon_device_status_cb)(uint8_t battery, uint8_t charging, uintl6_t fw_ver,
voidx user_data);

/% N AR 23 */
VESS

* BLEWMXEETE ETX

*/

typedef struct {
/x BREHX (WMESE/FE) %/
uint8_t recv_buffer[512];
size_t recv_length;



/* FSIRER (ELEIN)  */
uint8_t expected_sequence;

/*x BIEIEEE */
uint32_t base_timestamp;
uint32_t last_timestamp;

/* GOHER *x/

uint32_t total_frames;
uint32_t total_points;
uint32_t error_frames;
uint32_t lost_frames;

/* [BIEARER */
on_stroke_point_cb stroke_cb;
on_pen_event_cb pen_event_cb;
on_device_status_cb status_cb;
voidx user_data;

} BleProtocolParser;

/%
* WA IR T2
*/

static inline void ble_parser_init(BleProtocolParserx parser) {
memset(parser, @, sizeof(BleProtocolParser));
parser—>expected_sequence = 0;
parser—>base_timestamp = 0;

/%%

* IR ECIERER

*/

static inline void ble_parser_set_callbacks(
BleProtocolParserx parser,
on_stroke_point_cb stroke_ch,
on_pen_event_cb pen_event_cb,
on_device_status_cb status_cb,
void*x user_data

parser—>stroke_cb = stroke_cb;
parser—>pen_event_cb = pen_event_cb;
parser—>status_cb = status_cb;
parser—>user_data = user_data;

/%%
* ITECRC-16MIME (CCITTANAE)
*/
static uintl6_t calc_crcl6(const uint8_tx data, size_t length) {
uintl16_t crc = OxFFFF;
for (size_t i = 0; i < length; i++) {
crc ~= (uintl6_t)datalil << 8;
for (int j = 0; j < 8; j++) {
if (crc & 0x8000)
crc = (crc << 1) ~ 0x1021;
else



crc <<= 1;

}

return crc;

/*%
* Gk
*/
static int validate_frame_header(const FrameHeaderx header) {
/* RIEE */
if (header->magic !'= FRAME_HEADER_MAGIC) return -1;
/* WA KE */
if (header—>payload_length > FRAME_MAX_PAYLOAD_SIZE) return -2;
/* WIRMISLXORIREGF] */
uint8_t xor_sum = 0;
const uint8_t*x p = (const uint8_tx)header;
for (int 1 = @0; i < 6; i++) xor_sum ~= p[il;

if (xor_sum != header->checksum) return -3;
return 0;

}

/%%

* KimFFik/NnRF (164i7)

*/

static inline uintl16_t bel6_to_le(uint16_t value) {
return (value >> 8) | (value << 8);

VESS
* R SE D ERE I
* MR IR ERAL R R H B B9 R 2
*/
static int parse_stroke_frame(BleProtocolParserx parser, const uint8_tx data, size_t
length) {
if (length < sizeof(FrameHeader) + 5) return -1;

const FrameHeaderx header = (const FrameHeaderx)data;

/*x MESKAREE */

if (validate_frame_header(header) '= 0) {
parser—>error_frames++;
return -1;

}

/* FSEZURE +/

if (header->sequence != parser->expected_sequence) {
uint8_t lost = header—->sequence - parser—>expected_sequence;
parser—>lost_frames += lost;

}

parser—>expected_sequence = header->sequence + 1;

/% BRITTAE *+/

const uint8_tx payload = data + sizeof(FrameHeader);
uint8_t point_count = payload[0];

uint32_t page_id = *x(uint32_tx*) (payload + 1);



if (point_count > MAX_POINTS_PER_FRAME) {
parser—>error_frames++;
return -2;

/* CRCWEG (WRI&MIk+AZ) */

size_t crc_data_len = length - 2;

uint16_t expected_crc = x(uintl6_tx) (data + crc_data_len);
uintl6_t actual_crc = calc_crcl6(data, crc_data_len);

if (expected_crc != actual_crc) {
parser—>error_frames++;
return -3;

+

/% BRITELIRR +/
const StrokePointRawx raw_points = (const StrokePointRawx) (payload + 5);
for (int i = 0; i < point_count; i++) {

StrokePoint decoded;

decoded.x = (float)bel6_to_le(raw_points[il.x);

decoded.y = (float)bel6_to_le(raw_points[il.y);

decoded.pressure = raw_points[i].pressure / 255.0f;

/* BRI EIEESEEINEEZ +/

uint16_t delta = bel6_to_le(raw_points[i].timestamp_delta);
parser—>last_timestamp += delta;

decoded.timestamp = parser—>base_timestamp + parser—>last_timestamp;
decoded.pen_state = 0; /*x FBERS x/

/* BT ERRSEL */

if (parser—->stroke_cb) {
parser—>stroke_cb(&decoded, parser—>user_data);

¥

parser—>total_points++;

parser—>total_frames++;
return point_count;

/%x
* HIABLE NotifyiZWZIe9EIE
* QMBS E/ME, BapNnASRH D &R

*/
static int ble_parser_feed(BleProtocolParserx parser, const uint8_t* data, size_t
length) {

/% BIMEARIRERX */
if (parser—->recv_length + length > sizeof(parser->recv_buffer)) {
/*x BRXEL, EFIBEE x/
parser—>recv_length = 0;
}
memcpy (parser->recv_buffer + parser->recv_length, data, length);
parser—>recv_length += length;

int parsed_count = 0;

/* FPERXERSTEM +/
while (parser—>recv_length >= sizeof(FrameHeader)) {



1);

CRC *x/

/* ERMELEE +/
if (parser—->recv_buffer[@] != OxAA || parser—>recv_buffer[1] != 0x55) {
/* BRIABETFTT x/
memmove (parser—>recv_buffer, parser—>recv_buffer + 1, parser->recv_length -

parser—>recv_length—;
continue;

FrameHeaderx header = (FrameHeaderx)parser—>recv_buffer;
size_t frame_size = sizeof(FrameHeader) + header—>payload_length + 2; /*x +2 for

if (parser—>recv_length < frame_size) {
break; /* MEEANTE, FTEZEIE */

/% IRIBINZEEL S RARAT */
switch (header—>frame_type) {
case FRAME_TYPE_STROKE_DATA:
parse_stroke_frame(parser, parser—>recv_buffer, frame_size);
parsed_count++;
break;
case FRAME_TYPE_PEN_UP:
if (parser—>pen_event_cb) {
parser->pen_event_cb(1, parser—>last_timestamp, parser->user_data);
}
break;
case FRAME_TYPE_PEN_DOWN:
if (parser->pen_event_cb) {
parser—>pen_event_cb(0@, parser—>last_timestamp, parser->user_data);
¥
break;
case FRAME_TYPE_DEVICE_STATUS: {
DeviceStatusFramex status = (DeviceStatusFramex)parser->recv_buffer;
if (parser—>status_cb) {
parser—>status_cb(status—>battery_level, status->charging_state,
status—>firmware_version, parser—>user_data);

¥
break;
}
default:
break;

/* TEERELLIERINT */

memmove (parser—>recv_buffer, parser->recv_buffer + frame_size,
parser—>recv_length - frame_size);

parser—>recv_length —= frame_size;

return parsed_count;

/%

* FREVERITER 50T ER

*/



static inline void ble_parser_get_stats(const BleProtocolParserx parser,
uint32_tx*x total_frames, uint32_t* total_points,
uint32_tx error_frames, uint32_tx lost_frames) {
if (total_frames) xtotal_frames = parser—>total_frames;
if (total_points) xtotal_points = parser—>total_points;
if (error_frames) xerror_frames = parser—>error_frames;
if (lost_frames) xlost_frames = parser->lost_frames;

/%%

* BEBRTHRS

*/

static inline void ble_parser_reset(BleProtocolParserx parser) {
parser—>recv_length = 0;
parser—>expected_sequence = 0;
parser—>last_timestamp = 0;
parser—>total_frames =
parser—>total_points
parser—>error_frames
parser—>lost_frames = 0;

1
S o o

#ifdef __cplusplus
¥
#endif

#endif /* BLE_PROTOCOL_H */

core/coordinate_transform.c

~
*

BASEMIRENAFASDKEH V1.0
PIRTIRIRIR - RBEELIREFRALITR SR E MRS

IheeihA:

1. RPEBARRITSREN (AnotoZmiE - PIB44tmmm)
2. HEIEHRERITE (WBATER -~ ZiRSH)

3. IEAREIRR R R LIRASIATRREY

4. TTELTZEEE (RREKK/FETTEIRIILITR)
5. BERIE (kBT KKZTH*MR)

* X K K K X X X KX

*
~

#include <math.h>

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

/* SS55———=== ﬁi}E%*@E‘E)‘( S */
/x R (ERBE) */
typedef struct {

double x; /% XMAR */

double vy; /x YHAR %/

} Point2D;



/% {FEIERIREERE 3x3 (FFRAAAT)
typedef struct {

double m[3][3];
} AffineMatrix;

*/

/*x TIRIEFEITTR */

/% IRT[EHEAR +/
typedef struct {

unsigned int page_id; /* TAEME—ID */

unsigned int section_id; /* XERID (AnotoZgiZHfJsection) x/
unsigned int owner_id; /* ¥BEZHID (AnotofRi3) */

double physical_width_mm; /* HEKYNIETE (2XK) =/

double physical_height_mm; /*x ERMIEEE (BXK) */

int screen_width_px; /*x WNREXERE (BXR) */

int screen_height_px; /x WEREREXFEEE (BXR) *x/

AffineMatrix transform; /*
int is_calibrated;

} CoordinateSpace;

/* ESS (WEBEEIR o FRELNR)
typedef struct {

*/

/* =

FEGRZIRERE */
LESTHITE */

Point2D physical; /* YERAAAR (mm)  k/
Point2D screen; /x RELIR (px) *x/
} CalibrationPair;
/* BTIRESE (Brown-ConradyiEEIEHAR)  */

typedef struct {

double k1; /* REBERHL */
double k2; /* REBERE2 */
double p1; /* PIEEEREL */
double p2; /* tIaEERE2 */
double cx; /*x BEZFILX */
double cy; /% BEZHLY x/

} DistortionParams;

/¥ LITTIREIERE +/
typedef struct {

CoordinateSpace spaces|[64]; /%
int space_count; /*
DistortionParams distortion; /*
int distortion_enabled; /%
double dpi_resolution; VES

} CoordinateManager;

/* ERLINEIEIR G +/

RZTIF64 M LITEE *+/

SRS MBI +/
LRBTRIESE */
EREABTRIE */
RIEEDPINYIER (JBEN3005,600)

static CoordinateManager g_coord_manager;

/* el Anoto/ﬁ\l}$ﬁg‘£$ﬁ'\ﬁg$ﬁ === */
/%

* JFAnoto RPERBIRIARIDFEEIR NIRRT (2K)

* RFEXRETNFRBEUERE TAnotoRIZAFABEELL IR
* FEEREDPID RGN I IRIYIEEE

*

* @param raw_x REIBRIAXAIRE

* @param raw_y RIEIBRIAY 4 ARE

* @param section_id  AnotoZgfidAYsectiontniR

*/



* @param out_physical HLAI¥EELAT (mm)
* @return OpIN, -1ZEEIR
*/
int anoto_to_physical(unsigned int raw_x, unsigned int raw_y,
unsigned int section_id, Point2D *out_physical) {
if (out_physical == NULL) {
return -1;

/* DPIRIZRAVELIREF: 25.4mm / DPI */
double dpi = g_coord_manager.dpi_resolution;
if (dpi < 1.0) {
dpi = 300.0; /* BRIA300 DPI x/
b
double dots_to_mm = 25.4 / dpi;

/* AnotofRRBHIRIA AT B 1Z TR AR A TSR IR AT */
out_physical->x (double) raw_x * dots_to_mm;
out_physical->y = (double)raw_y * dots_to_mm;

return 0;

/*

* BRI R RLAR ARG

* RMEEBIBLEERINER7F N REEER:

*x  F0-1: X&RE161I

*x  FA52-3: YAMRE 1611

*  F4: XIR40L | Y{E4fI

*  F5: EHESS8L

*  F6: EHEMESAL | FRafiL

*/

int decode_compact_coordinate(const unsigned char xdata, int data_len,
unsigned int s*out_x, unsigned int *out_y,
unsigned int xout_pressure) {

if (data == NULL || data_len < 7) {
return -1;

/% BBIXAAR (2014BE) +/

unsigned int x_high = ((unsigned int)data[@] << 8) | data[1];
unsigned int x_low = (datal4] >> 4) & 0xOF;

*out_x = (x_high << 4) | x_low;

/* FRATYAAR (20UfBRE) */

unsigned int y_high = ((unsigned int)data[2] << 8) | data[3];
unsigned int y_low = datal[4] & 0xOF;

xout_y = (y_high << 4) | y_low;

/*x BRIRENE (126If8E, 0-4095) */

unsigned int p_high = datal5];

unsigned int p_low = (datal6] >> 4) & 0xOF;
xout_pressure = (p_high << 4) | p_low;

return 0;



/%

* WIBM R RAIERE

*/

void matrix_identity(AffineMatrix *mat) {
memset (mat->m, @, sizeof(mat->m));
mat->m[0] [0] = 1.0;

mat->m[1] [1] = 1.0;
mat->m[2] [2] = 1.0;
b
/*
* FBfEFE result = a x b
*/

void matrix_multiply(const AffineMatrix xa, const AffineMatrix xb,
AffineMatrix xresult) {
AffineMatrix tmp;
int i, j, k;
for (1 =0; i< 3; i++) {
for (j = 0; j < 3; j++) {
tmp.m[i]l [j] = 0.0;
for (k = 0; k < 3; k++) {
tmp.m[i] [j] += a->m[i] [k] * b—>m[k][j];

}

memcpy (result->m, tmp.m, sizeof(tmp.m));

/%
* FRR/NZFRIEMTE R TTE RS IREREF

EDEBINAHLEHINGE 23T

FREMAEEKRBEBEL L HEA

@param pairs FRIE RS EREA

@param pair_count #RESRMHE (23)
@param out_matrix A5 EHREEREF
@return OpkIN, -1Z¥ARE, -2/EEFH

* X X ¥ X X ¥

*/
int compute_affine_transform(const CalibrationPair xpairs, int pair_count,
AffineMatrix kxout_matrix) {
if (pairs == NULL || pair_count < 3 || out_matrix == NULL) {
return -1;

/*

*x F5IRiRARE:

* screen_x = all x phys_x + al2 x phys_y + al3
* screen_y = a2l x phys_x + a22 * phys_y + a23
%

* M ATA x x = ATb EEMAHE

* AfEFES4T: [phys_x, phys_y, 1]

*/

double ATA[3]1[3] = {{0}};

double ATb_xI[3] = {0};

double ATb_y[3] = {0};



int i;

for (i = @; i < pair_count; i++) {
double px = pairs[il.physical.x;
double py = pairs[il.physical.y;
double sx = pairs[i].screen.x;
double sy = pairs[il.screen.y;

/x Bl ATA *x/
ATA[@] [0] += px * px;
ATA[@] [1] += px * py;
ATA[Q] [2] += px;
ATA[1]1[@0] += py * px;
ATA[1]1[1] += py * py;
ATA[1][2] += py;
ATA[2] [@0] += px;
ATA[2][1] += py;
ATA[2]1[2] += 1.0;

/* 2il ATb *x/
ATb_x[0] += px * sx;
ATb_x[1] += py * sx;
ATb_x[2] += sx;

ATb_y[@] += px * sy;
ATb_y[1] += py * sy;
ATb_y[2] += sy;

/* SEUHEITIARBEIXIEAMATEA */
/% FoKER screen_x B9RE [all, al2, al3] x/
double aug_xI[3][4]1;
double aug_y[3]11[4]1;
int j, k;
for (i = 0; i < 3; i++) {
for (j =0; j < 3; j++) {
aug_x[il[j]1 = ATAI[il[j];
aug_yl[il[j]1 = ATAI[il[j];

¥
aug_x[il[3] = ATb_xI[il;
aug_y[il [3] = ATb_yI[il;

/* SETEIT (BBoFEITiEEY)  *x/
for (k = 0; k < 3; k++) {
/* HET */
int max_row = Kk;
double max_val = fabs(aug_x[k][k]);
for (i =k +1; 1< 3; i++) {
if (fabs(aug_x[il[k]) > max_val) {
max_val = fabs(aug_xI[i][k]);
max_row = 1j;

¥
if (max_val < 1le-12) {

return -2; /x EEFRE, MESATRERLE */
}



/* HRAT */
if (max_row '= k) {
for (j =0; j < 4; j++) {
double tmp = aug_xI[k]lI[j];
aug_xI[kI[j] = aug_xI[max_row] [j];
aug_x[max_row] [j1 = tmp;
tmp = aug_y[kl[j];
aug_y [kl [j] = aug_yImax_row] [j]1;
aug_y[max_rowl [j1 = tmp;
}
}
/% JHIT */
for (i =k + 1; i < 3; i++) {
double factor_x = aug_x[i] [k] / aug_xI[k]I[k];
double factor_y = aug_yl[il [k] / aug_yI[k]I[k];
for (j = k; j < 4; j++) {
aug_x[i] [j] -= factor_x x aug_xI[k]l[j];
aug_y[il [j] -= factor_y x aug_yl[k]l[j];

}

/* BIfCKEE */
double sol_xI[3], sol_yI[3];
for (i =2; i>=0; i—) {
sol_x[i] = aug_xI[il[3];
sol_yl[il aug_yI[i]l [3];
for (j =i+ 1; j <3; j++) {
sol_x[i] —= aug_xI[i][j] * sol_x[jl;
sol_ylil —= aug_yI[il[j]1 * sol_y[jl;

+

sol_x[i]l /= aug_xI[il[il;

sol_y[il /= aug_yl[il[il;
i

/* ERIFEITIRERE *+/

out_matrix->m[0] [0] = sol_x[0]; /% all x/
out_matrix->m[0] [1] = sol_x[1]; /x al2 x/
out_matrix->m[0][2] = sol_x[2]; /* al3 (F#X) x*/
out_matrix->m[1][0] = sol_y[@]; /* a2l x/
out_matrix->m[1][1] = sol y[1]; /* a22 x/
out_matrix—>m[1]1[2] = sol_yl[2]; /*x a23 (FERY) =x/
out_matrix->m[2][0] = 0.0;

out_matrix—->m([2]1[1] = 0.0;

out_matrix—>m[2]1[2] = 1.0;

return 0;
b
/* e —————= %*,‘ﬁ?fﬁ‘l"qu e */
/%

* AN AT IR E IR
* @param dpi SEEMDPINHIER (EN{E: 300, 600)
*/
void coordinate_manager_init(double dpi) {
memset (&g_coord_manager, @, sizeof(g_coord_manager));



g_coord_manager.dpi_resolution = dpi;
g_coord_manager.distortion_enabled = 0;

¥

/*

* SEM— AR E) (RIR—TIE / 4H5K)
* TE{ERYSE T EAI /e EME AL IR B S8
*

* @param page_id TIEM—FRiR

* @param section_id Anoto sectionfg=
* @param width_mm HIRMIERE

* @param height_mm {Ek¥IBE=fE

* @param screen_w W REEERE
* @param screen_h WNEEEEGBER
* @return TEXR5|, -15%kM

*/
int register_coordinate_space(unsigned int page_id, unsigned int section_id,
double width_mm, double height_mm,
int screen_w, int screen_h) {
if (g_coord_manager.space_count >= 64) {
return -1;  /x ZEIEH */

int idx = g_coord_manager.space_count;

CoordinateSpace xspace = &g_coord_manager.spaces[idx];
space—>page_id = page_id;

space—>section_id = section_id;
space—>physical_width_mm = width_mm;
space—>physical_height_mm = height_mm;
space—>screen_width_px = screen_w;
space—>screen_height_px = screen_h;
space—>is_calibrated = 0;
matrix_identity(&space->transform);

g_coord_manager.space_count++;
return idx;

/%
* XEE LT BHATIRGE
* {FRAAPRENTE ST B h 5 R EN
*/
int calibrate_space(int space_index, const CalibrationPair xpairs,
int pair_count) {
if (space_index < @ || space_index >= g_coord_manager.space_count) {
return -1;

CoordinateSpace xspace = &g_coord_manager.spaces[space_index];
int ret = compute_affine_transform(pairs, pair_count, &space->transform);
if (ret == 0) {
space—>is_calibrated = 1;
}

return ret;

/%



* EREIAGI (ThetElE) HITIREIRE
* ERTIREMBKSTHRRITENDR

*/
int calibrate_space_default(int space_index) {
if (space_index < @ || space_index >= g_coord_manager.space_count) {
return -1;
¥

CoordinateSpace xspace = &g_coord_manager.spaces[space_index];
matrix_identity(&space->transform);

/* EREMAER: YEmm - FEEpx *+/
double scale_x = (double)space->screen_width_px / space->physical_width_mm;
double scale_y = (double)space->screen_height_px / space->physical_height_mm;

space—>transform.m[0] [0] = scale_x;
space—>transform.m[1] [1] = scale_y;
space—>is_calibrated = 1;
return 0;

b

/* el HﬁEKQIE === */

/%

* RERTRIESH

* ATFAMERGEANZE @A) iR

*/

void set_distortion_params(double k1, double k2, double pl, double p2,

double cx, double cy) {

g_coord_manager.distortion.kl = Kk1;
g_coord_manager.distortion.k2 = k2;
g_coord_manager.distortion.pl = pl;
g_coord_manager.distortion.p2 = p2;
g_coord_manager.distortion.cx = cx;
g_coord_manager.distortion.cy = cy;
g_coord_manager.distortion_enabled = 1;

/%

* IHYPIRALARA AR EARIE (KB

* {EFBrown-Conrady&ELpY &1t kA

*

* @param in LD E B vy

* @param out  RIEFHIMERALAT

*/

void apply_distortion_correction(const Point2D *in, Point2D x*out) {

if (!g_coord_manager.distortion_enabled) {

out—->x = in->x;
out—>y = in->y;
return;

DistortionParams *d = &g_coord_manager.distortion;

/* DEBZARORES */
double dx = in—->x - d->cx;



double dy in—->y - d->cy;
double r2 = dx *x dx + dy *x dy;
double r4 r2 x r2;

/* ZREBFTRIE */
double radial = 1.0 + d—>k1 * r2 + d—>k2 x r4;

/* PIaEERIE */
double tang_x = 2.0 x d—>pl * dx x dy + d->p2 * (r2 + 2.0 x dx * dx);
double tang_y = d—>pl % (r2 + 2.0 % dy * dy) + 2.0 *x d—>p2 % dx * dy;

out—>x = d->cx + dx * radial + tang_x;
out—>y = d-—>cy + dy * radial + tang_y;

/*
* fRiEpage_idEHXIRAILITZ B RS
*/
int find_space_by_page(unsigned int page_id) {

int i;

for (i = 0; i < g_coord_manager.space_count; i++) {

if (g_coord_manager.spaces[i].page_id == page_id) {
return ij;

return -1;

~
*

FERAMTTIRIAKE: [RIGRBEIDALNR - BREERELR

LIBLIE

Anoto%gi3 - #PIRAAT (mm)
BERIE (MRBH)

. FEITE - REAAR (px)
DR (RETBHRETCE)

=

~ W N

@param raw_x [RIBXALAR

@param raw_y [RIEY 2L 4R

@param page_id TIEID

@param out_screen MHiHFEELIR
@return QBIN, -1RILEIAIRZ(E], -27KARE

X ¥ K K X K K K X X X X X

*/
int transform_coordinate(unsigned int raw_x, unsigned int raw_y,
unsigned int page_id, Point2D *out_screen) {
if (out_screen == NULL) {
return -1;

/* BIRBITT(E */
int idx = find_space_by_page(page_id);
if (idx < 0) {

return -1;



~
*

* ¥ X K X X X ¥

*/
int

CoordinateSpace xspace = &g_coord_manager.spaces[idx];
if (!space->is_calibrated) {
return -2;

/% BB [RIGHIT - YPIBAAR */
Point2D physical;
anoto_to_physical(raw_x, raw_y, space->section_id, &physical);

/% $182: BETRIE */
Point2D corrected;
apply_distortion_correction(&physical, &corrected);

/% B3 (FEITIR > BELHR +/

AffineMatrix xmat = &space—>transform;

out_screen—>x = mat—->m[0] [@] * corrected.x
+ mat->m[0] [1] * corrected.y
+ mat->m[0] [2];

out_screen->y = mat->m[1] [@] * corrected.x
+ mat->m[1] [1] * corrected.y
+ mat->m[1] [2];

/*x HBA: DFREE x/

if (out_screen->x < 0.0) out_screen->x = 0.0;

if (out_screen->y < 0.0) out_screen->y = 0.0;

if (out_screen->x > (double)space->screen_width_px) {
out_screen—>x = (double)space->screen_width_px;

\

(double)space->screen_height_px) {
(double) space—>screen_height_px;

if (out_screen—>y
out_screen—>y

return 0;

MEBLIRTIR (MR, BRESEHALIRTE)
EBRTRMERRBERZENMERER

@param raw_points  [RIA4RERAE, BH2 P unsigned int (x, y)
@param point_count AIFEEE

@param page_id TIEID

@param out_screen HHESLITHAE (BRABEARSEAEF)
@return BYINEEIRRYSE

transform_batch(const unsigned int *raw_points, int point_count,

unsigned int page_id, Point2D s*out_screen) {
int idx = find_space_by_page(page_id);
if (idx < @ || out_screen == NULL) {
return 0;

CoordinateSpace *space = &g_coord_manager.spaces[idx];
if (!space—>is_calibrated) {
return 0;



double dpi = g_coord_manager.dpi_resolution;
if (dpi < 1.0) dpi = 300.0;
double dots_to_mm = 25.4 / dpi;

AffineMatrix xmat = &space—>transform;
int converted = 0;
int i;

for (i = 0; i < point_count; i++) {
/* BEAKITE, BORBARTE */
double px = (double)raw_points[i * 2] * dots_to_mm;
double py = (double)raw_points[i *x 2 + 1] % dots_to_mm;

/* BERIE (REX)  */
if (g_coord_manager.distortion_enabled) {
DistortionParams *d = &g_coord_manager.distortion;
double dx = px - d—>cx;
double dy = py - d—>cy;
double r2 = dx *x dx + dy * dy;
double radial = 1.0 + d—>k1 % r2 + d—>k2 * r2 * r2;
px = d—>cx + dx * radial + 2.0 * d—>pl * dx *x dy
+ d—>p2 x (r2 + 2.0 *x dx * dx);
py = d—>cy + dy % radial + d—>pl *x (r2 + 2.0 * dy * dy)
+ 2.0 x d—>p2 *x dx * dy;

/* (R *+/
double sx = mat—>m[0][0] x px + mat->m[0][1] * py + mat->m[0][2];
double sy = mat->m[1][0] % px + mat—>m[1][1] * py + mat—>m[1][2];

/* DB x/

if (sx < 0.0) sx = 0.0;
if (sy < 0.0) sy = 0.0;
if (sx > (double)space—>screen_width_px) sx = (double)space->screen_width_px;
if (sy > (double)space->screen_height_px) sy = (double)space->screen_height_px;
out_screen[il.x = sx;
out_screen[il.y = sy;
converted++;
+
return converted;
b
/*

* RETH: FEYLIT - MEELKT
* ATFERS LRt REAEIEVE
* BEITE(5 S TR AR R
*/
int inverse_transform(double screen_x, double screen_y,
unsigned int page_id, Point2D sxout_physical) {
int idx = find_space_by_page(page_id);
if (idx < @ || out_physical == NULL) {
return -1;

CoordinateSpace xspace = &g_coord_manager.spaces[idx];



AffineMatrix xmat = &space->transform;

/% TTE2x2FIEFRITTIIR */
double det = mat->m[0][0] * mat—->m[1][1] - mat—>m[@] [1] * mat->m[1][0];
if (fabs(det) < 1le-12) {

return -2;  /x JEREAAIE *x/

double inv_det = 1.0 / det;

/% BEFBDE */

double tx = screen_x — mat->m[0][2];

double ty = screen_y - mat—>m[1][2];

/* NFAERERE */

out_physical->x = inv_det *x (mat->m[1][1] * tx — mat—>m[0][1] * ty);

out_physical->y = inv_det *x (mat->m[0][0] * ty — mat->m[1][0] * tx);

return 0;

core/stroke_smoother.c

/%x

* BASEMIRENAF&SDKERHE V1.0

* EMEBEERMER - EMATTEEEERESR
*

* BEAGESZIOE

* RENERIBETR. EERETE. LFBESEE
* FRREFEESDKImE —HIE I ER MR

*/

#ifndef STROKE_SMOOTHER_H
#define STROKE_SMOOTHER_H

#include <stdint.h>
#include <stddef.h>
#include <math.h>

#ifdef __cplusplus
extern "C" {
#endif

EX */

el

/% S

#define MAX_SMOOTH_POINTS 4096 /* FRRERERXK */
#define MIN_POINT_DISTANCE @.5f /* sNRERE (RFLEEH) */
#define BEZIER_SEGMENTS 8 /% MERMEDEE +/

#define PRESSURE_SMOOTH_FACTOR 0.3f /x EHFEBEF */

/% IR */

/xk “HEFRUIRR */
typedef struct {



float x;
float y;
} Vec2f;

/*x TEEADFNEBED R */
typedef struct {

float x;

float y;

float pressure; /* 0.0-1.0 %/

float width; /x ITEENEERE */

uint32_t timestamp; /* BJ[E)&; *x/
} SmoothPoint;

[k EMMFBEIRETX +/

typedef struct {
/* MARERX (RiL4TR, BTZRNER) */
SmoothPoint input_buffer[4];
int buffer_count;

/* BHREHRX +/
SmoothPoint output_buffer [MAX_SMOOTH_POINTS];
int output_count;

/x EERELRE */

float min_width; /x RINEBRE */
float max_width; /% RAEERE *x/

float velocity_scale; /* BRENBEMNTIMAL +/

/* E—RWERENE *+/
float last_smooth_pressure;

/* SIHER */

uint32_t total_input_points;

uint32_t total_output_points;
} StrokeSmoother;

/* HET AR */

/¥k MREEREKEER */

static inline float vec2f_distance(Vec2f a, Vec2f b) {
float dx = b.x - a.x;
float dy = b.y - a.y;
return sqrtf(dx * dx + dy * dy);

/¥+x FRBIEMIRE */
static inline Vec2f vec2f_lerp(Vec2f a, Vec2f b, float t) {
Vec2f result;
result.x = a.x + (b.x - a.x) *x t;
result.y = a.y + (b.y - a.y) * t;
return result;

/xx FRE G LIRE +/
static inline float float_lerp(float a, float b, float t) {
return a + (b - a) x t;



/xk JBEFHEZIEE [min_val, max_vall */

static inline float float_clamp(float value, float min_val, float max_val) {
if (value < min_val) return min_val;
if (value > max_val) return max_val;
return value;

}
/% NERBEZEA */
VeSS

* TTE=IRNZERME PR
* B(t) = (1-t)"3*%P0 + 3%(1-t)"2xt*kP1l + 3%(1-t)*t"2%xP2 + t~3%P3
3
* AT EEEEBSLInS, ERTAEEERE
*/
static Vec2f cubic_bezier(Vec2f p@, Vec2f pl, Vec2f p2, Vec2f p3, float t) {
float u = 1.0f - t;
float tt = t % t;
float uu = u * u;
float uuu = uu * u;
float ttt = tt *x t;

Vec2f point;
point.x = uuu * p@.x + 3.0f *x uu * t *x pl.x + 3.0f x u *x tt *x p2.x + ttt x p3.x;
point.y = uuu * p@.y + 3.0f *x uu * t * pl.y + 3.0f * u * tt *x p2.y + ttt * p3.y;
return point;

/%%

* {#FCatmull-RomiE &4l N ZE /RIS

* MATNEUES (p0, pl,p2,p3) itEplEIp2 2 B N ZERIZHI S

* FRARIMEETRIAEIESR (CLIEL)

*/

static void catmull_rom_to_bezier(
Vec2f p@, Vec2f pl, Vec2f p2, Vec2f p3,
Vec2f*x cpl_out, Vec2fx cp2_out

) A
float tension = 0.5f; /% sKAOERE, 0.58tmECatmull-Rom *x/
cpl_out—>x = pl.x + (p2.x — p@.x) x tension / 3.0f;
cpl_out—>y = pl.y + (p2.y - p@.y) x tension / 3.0f;
cp2_out—>x = p2.x — (p3.x - pl.x) x tension / 3.0f;
cp2_out—>y = p2.y - (p3.y - pl.y) x tension / 3.0f;

¥

/% ZEEREITHE */

/%%

* REENNRETEEERE

* BRINEIEE/NENEEUR:

* — ENEA, B

* - REMR, ZEEE (ENRSRTERR)

* — FCE/ WL

*/

static float calculate_stroke_width(
float pressure, float velocity,
float min_width, float max_width, float velocity_scale



/x AR EHO-RM, EH1-5:HE */
float pressure_width = min_width + (max_width - min_width) * pressure;

/x BERHN: RERNEZEEZH */
float velocity_factor = 1.0f / (1.0f + velocity *x velocity_scale);

float width = pressure_width *x velocity_factor;
return float_clamp(width, min_width, max_width);

}
/% ENFBEIAPT */
/%%

* IR EN T R8s

*/

static void smoother_init(StrokeSmootherx ctx, float min_width, float max_width)
ctx—>buffer_count = 0;
ctx—>output_count = 0;
ctx—>min_width = min_width;
ctx—>max_width = max_width;
ctx—>velocity_scale = 0.005f;
ctx—>1last_smooth_pressure = 0.5f;
ctx—>total_input_points = 0;
ctx—>total_output_points = 0;

/%%

* BA—THRTRSITR

* HEPXRRZAT RN, BoiERNERHLFEER

* IREFTERNFEERHE

*/

static int smoother_add_point(StrokeSmootherx ctx, float x, float vy,
float pressure, uint32_t timestamp) {

ctx—>total_input_points++;

/* EATER (KBIRKE, BREDERE) */

float smooth_pressure = ctx—>last_smooth_pressure +
PRESSURE_SMOOTH_FACTOR * (pressure - ctx—>last_smooth_pressure);

ctx—>1last_smooth_pressure = smooth_pressure;

/% RIMEMAEARX *+/
int idx = ctx->buffer_count;
if (idx >= 4) {
/*x B, BAL +/
ctx—>input_buffer[0]
ctx—>input_buffer[1]
ctx—>input_buffer[2]

ctx—>input_buffer[1];
ctx—>input_buffer[2];
ctx—>input_buffer[3];

idx = 3;
}
ctx—>input_buffer[idx].x = x;
ctx->input_buffer[idx].y = vy;

ctx—>input_buffer[idx].pressure = smooth_pressure;
ctx—>input_buffer[idx].timestamp = timestamp;
ctx—>buffer_count = idx + 1;



/* ARATSNEERERRS */
if (ctx—>buffer_count < 4) {
if (ctx—>output_count < MAX_SMOOTH_POINTS) {
/*x TERENRE */
float velocity = 0;
if (ctx—>buffer_count >= 2) {
Vec2f prev = {ctx—>input_buffer[ctx—>buffer_count-2].x, ctx-
>input_buffer[ctx—>buffer_count-2].y};
Vec2f curr = {x, y};
float dt = (float)(timestamp - ctx->input_buffer[ctx->buffer_count-
2].timestamp);
if (dt > @) velocity = vec2f_distance(prev, curr) / dt *x 1000.0f;

float width = calculate_stroke_width(smooth_pressure, velocity,
ctx—>min_width, ctx->max_width, ctx->velocity_scale);

SmoothPoint sp = {x, y, smooth_pressure, width, timestamp};
ctx—>output_buffer[ctx—>output_count++] = sp;
ctx—>total_output_points++;
return 1;

¥

return 0;

/* ADRERTF, ERNERMLE x/

Vec2f p@ = {ctx—>input_buffer[0].x, ctx—>input_buffer[0].y};
Vec2f pl = {ctx—>input_buffer[1].x, ctx->input_buffer[1].y};
Vec2f p2 = {ctx—>input_buffer[2].x, ctx—>input_buffer([2].y};
Vec2f p3 = {ctx—>input_buffer[3].x, ctx—>input_buffer[3].y};

/% TTEMERZHS */
Vec2f cpl, cp2;
catmull_rom_to_bezier(p@, pl, p2, p3, &cpl, &cp2);

/* fEplEIp2 2 AIAETFBR */
int new_points = 0;
for (int i = @; i <= BEZIER_SEGMENTS; i++) {
if (ctx—>output_count >= MAX_SMOOTH_POINTS) break;

float t = (float)i / BEZIER_SEGMENTS;
Vec2f pt = cubic_bezier(pl, cpl, cp2, p2, t);

/x FREEDFRER +/
float interp_pressure = float_lerp(ctx—>input_buffer[1].pressure,
ctx—>input_buffer[2].pressure, t);
uint32_t interp_time = (uint32_t)float_lerp(
(float)ctx—>input_buffer[1].timestamp,
(float)ctx—>input_buffer[2].timestamp, t);

/x TEEE */
float velocity = 0;
if (ctx—->output_count > 0) {
SmoothPointx prev = &ctx—>output_buffer[ctx->output_count - 11;
Vec2f prev_v = {prev—>x, prev—>y};
float dt = (float)(interp_time - prev—>timestamp);
if (dt > @) velocity = vec2f_distance(prev_v, pt) / dt * 1000.0f;



/x TEZEEBRE */
float width = calculate_stroke_width(interp_pressure, velocity,
ctx—>min_width, ctx->max_width, ctx->velocity_scale);

/x BEEER: BEEL—RKENR */

if (ctx->output_count > @) {
SmoothPointx prev = &ctx—>output_buffer[ctx->output_count - 11;
Vec2f prev_v = {prev->x, prev—>y};
if (vec2f_distance(prev_v, pt) < MIN_POINT_DISTANCE) continue;

SmoothPoint sp = {pt.x, pt.y, interp_pressure, width, interp_time};
ctx—>output_buffer[ctx—>output_count++] = sp;
ctx—>total_output_points++;

new_points++;

return new_points;

/%%

* GRUPIERE (FRENER)

* BHRE—BRNERELHNKESR

*/

static int smoother_end_stroke(StrokeSmootherkx ctx) {
int new_points = 0;

/* BEHEPXPRRHOSR */
if (ctx—>buffer_count >= 2 && ctx—>output_count < MAX_SMOOTH_POINTS) {
int last = ctx—>buffer_count - 1;
float width = calculate_stroke_width(
ctx—>input_buffer[last].pressure x 0.5f, 0, /x WELTEERE */
ctx—>min_width, ctx->max_width, ctx->velocity_scale);

SmoothPoint sp = {
ctx—>input_buffer[last].x, ctx—>input_buffer[last].y,
ctx—>input_buffer[last].pressure, width,
ctx—>input_buffer[last].timestamp

BE

ctx—>output_buffer[ctx—>output_count++] = sp;

new_points++;

/x BEEBWMAZHRX x/
ctx—>buffer_count = 0;
ctx—>1last_smooth_pressure = 0.5f;

return new_points;

VeSS

* REVTBEMH LR

*/

static inline const SmoothPointx smoother_get_output(const StrokeSmoothers ctx)
return ctx—>output_buffer;



/%%

* AL R E

*/

static inline int smoother_get_output_count(const StrokeSmootherx ctx) {
return ctx->output_count;

/%%

* JEREEERX

*/

static inline void smoother_clear_output(StrokeSmootherx ctx) {
ctx—>output_count = 0;

b

/%x

* FREGHER
*/

static inline void smoother_get_stats(const StrokeSmootherx ctx,
uint32_tx input_count, uint32_tx output_count) {
if (input_count) *xinput_count = ctx->total_input_points;
if (output_count) *output_count = ctx—>total_output_points;

#ifdef __cplusplus
¥
#endif

#endif /% STROKE_SMOOTHER_H */

model/

model/PenDevice. java

/*
*x BASERNRENAF&LSDKEE V1.0
* PenDevice - MPEEIREEUEER

*
* R HEREENREER. ERERE. Hh28E
*/

package com.writech.sdk.model;
import java.io.Serializable;

VeSS

* REZIREREY

* BEREENER. BHSHNERRS

*/

public class PenDevice implements Serializable {

private static final long serialVersionUID = 1L;



/k IREMACHENE (E—HRIR)  */
private String macAddress;

/xx IREBM (AFATBEX) */
private String deviceName;

/xx REES (40 WP-200, WP-300) */
private String modelName;

/¢ BfEhRAS (0 2.1.5) */
private String firmwareVersion;

/xx EHERRAS *x/
private String hardwareVersion;

/xx REFINS */
private String serialNumber;

/* S ﬁE'fﬂFﬁE S r= */

/*x RIEER (Hz, WE: 100, 200) *x/
private int sampleRate;

/xx EARBNRF (BIE: 1024, 2048, 4096) */
private int pressurelLevels;

/xx BFRoEEER (DPI, E{E: 300, 600) *x/
private int coordinateDpi;

/kx BEZIHIERIAN */
private boolean tiltSupported;

/*x BLEWMNARAS (4.2 / 5.0 / 5.3) */
private String bleVersion;

/¥k BHEE (mAh) *x/
private int batteryCapacity;

[k ERUIRSHEE +/
public enum ConnectionState {

DISCONNECTED, /x RiEER */
CONNECTING, /% [ETEERE */
CONNECTED, /* BiEE %/
RECONNECTING /* EEZE */

[k HENERRES x/
private ConnectionState connectionState = ConnectionState.DISCONNECTED;

/¢ HEIREESE (0-100) */
private int batteryLevel;



/%% BEIERERE */
private boolean isCharging;

/¥x BERERBE (EREMEE) */
private boolean isWriting;

/*x {SS38ERSSI (dBm) %/
private int rssi;

/xx RETRBEE (ZEVRER)  */
private long lastCommunicationTime;

/xx BITHEBERK () */
private long totalWritingDuration;

¥k HEMFEID */
private String boundStudentId;

/¢ BENZEHRR */
private String boundStudentName;

public
}

public

PenDevice() {

PenDevice(String macAddress, String deviceName) {

this.macAddress = macAddress;
this.deviceName = deviceName;

this.sampleRate

100;

this.pressurelLevels = 4096;
this.coordinateDpi = 300;

public
public

public

String getMacAddress() { return macAddress; }

void setMacAddress(String macAddress) { this.macAddress = macAddress; }

String getDeviceName() { return deviceName; }

void setDeviceName(String deviceName) { this.deviceName = deviceName; }

String getModelName() { return modelName; }

void setModelName(String modelName) { this.modelName = modelName; }

String getFirmwareVersion() { return firmwareVersion; }

public void setFirmwareVersion(String firmwareVersion) { this.firmwareVersion =
firmwareVersion; }

public
public

public
public

public

String getHardwareVersion() { return hardwareVersion; }
void setHardwareVersion(String v) { this.hardwareVersion = v;

String getSerialNumber() { return serialNumber; }
void setSerialNumber(String serialNumber) { this.serialNumber

int getSampleRate() { return sampleRate; }

}

serialNumber;



public void setSampleRate(int sampleRate) { this.sampleRate = sampleRate; }

public int getPressureLevels() { return pressureLevels; }
public void setPressureLevels(int pressureLevels) { this.pressurelLevels =
pressureLevels; }

public int getCoordinateDpi() { return coordinateDpi; }
public void setCoordinateDpi(int coordinateDpi) { this.coordinateDpi =
coordinateDpi; }

public boolean isTiltSupported() { return tiltSupported; }
public void setTiltSupported(boolean tiltSupported) { this.tiltSupported =
tiltSupported; }

public String getBleVersion() { return bleVersion; }
public void setBleVersion(String bleVersion) { this.bleVersion = bleVersion; }

public int getBatteryCapacity() { return batteryCapacity; }
public void setBatteryCapacity(int batteryCapacity) { this.batteryCapacity =
batteryCapacity; }

public ConnectionState getConnectionState() { return connectionState; }
public void setConnectionState(ConnectionState state) { this.connectionState =
state; }

public int getBatteryLevel() { return batteryLevel; }
public void setBatteryLevel(int batteryLevel) { this.batterylLevel = batteryLevel; }

public boolean isCharging() { return isCharging; }
public void setCharging(boolean charging) { isCharging = charging; }

public boolean isWriting() { return isWriting; }
public void setWriting(boolean writing) { isWriting = writing; }

public int getRssi() { return rssi; }
public void setRssi(int rssi) { this.rssi = rssi; }

public long getLastCommunicationTime() { return lastCommunicationTime; }
public void setLastCommunicationTime(long t) { this.lastCommunicationTime = t; }

public long getTotalWritingDuration() { return totalWritingDuration; }
public void setTotalWritingDuration(long d) { this.totalWritingDuration = d; }

public String getBoundStudentId() { return boundStudentId; }
public void setBoundStudentId(String id) { this.boundStudentId = id; }

public String getBoundStudentName() { return boundStudentName; }
public void setBoundStudentName(String name) { this.boundStudentName = name; }

/xx BEEER x/
public boolean isConnected() {
return connectionState == ConnectionState.CONNECTED;

/xx BEERM (<= 10%) *x/



public boolean isLowBattery() {
return batterylLevel <= 10 && 'isCharging;

/0k REUEBRERER (MEETREZEHSE) */
public String getDisplayName() {
if (boundStudentName != null && !boundStudentName.isEmpty()) {
return boundStudentName + "RY%E";

¥

return deviceName != null ? deviceName : "WritechPen-" + macAddress;
ks
@Override

public String toString() {
return "PenDevice{" +

"mac= + macAddress + '\'' +
", name='" + deviceName + '\'' +
", model='" + modelName + '\'' +

, state=" + connectionState +
, battery=" + batteryLevel + "%" +

", writing=" + isWriting +
508
+
@Override
public boolean equals(Object o) {
if (this == o) return true;
if (0o == null || getClass() '= o.getClass()) return false;
PenDevice that = (PenDevice) o;
return macAddress != null && macAddress.equals(that.macAddress);
+
@Override
public int hashCode() {
return macAddress !'= null ? macAddress.hashCode() : 0;
}

model/RecognitionResult.java

/*
*
*
*
*

*/
pac
imp
imp
imp

/%

BASEREN A ASDKIRE V1.0
RecognitionResult - iRFI4EREIEIETR

AR FHEROCRIAR, HFEANIR. ZITFOFSLRFER

kage com.writech.sdk.model;

ort java.io.Serializable;
ort java.util.ArraylList;
ort java.util.List;



* IRBIERE—IREY
* XIFZMIRBIRINER R
*/
public class RecognitionResult implements Serializable {

private static final long serialVersionUID = 1L;

/xx FEXFIRF x/
public static final int TYPE_HANDWRITING = 0;

/xx BERRIRF */
public static final int TYPE_MATH = 1;

/*xx ZTED */
public static final int TYPE_STROKE_ORDER = 2;

/xx {EXED */
public static final int TYPE_ESSAY = 3;

/% BMEIRIRFIER */
public static class Candidate implements Serializable {
private static final long serialVersionUID = 1L;

/xx ARBXAS */
public String text;

/*x BEE (0.0~1.0) x/
public float confidence;

/*xx RIEHEE *+/
public int rank;

public Candidate() {}

public Candidate(String text, float confidence, int rank) {
this.text = text;
this.confidence = confidence;
this.rank = rank;

@Override
public String toString() {
return "Candidate{'" + text + "', conf=" + confidence + "}";

/*xx ZMEDFIE */
public static class StrokeOrderDetail implements Serializable {
private static final long serialVersionUID = 1L;

/xx WDEEFS */
public int strokeIndex;



/xx ZERBIEMR */
public boolean isCorrect;

/xx FREZEIRBIR (G0UHE",. BT ") +/
public String standardStrokeName;

/xk SEFFPEEEZER *x/
public String actualStrokeName;

/xx ZERSHEUE (0.0~1.0) */
public float shapeSimilarity;

public StrokeOrderDetail() {}

@Override
public String toString() {
return "Stroke#" + strokeIndex + ": " + (isCorrect ? "IEF@" : "&HZE")
+ " (#FfE:" + standardStrokeName + ", SCfR:" + actualStrokeName + ")";
}

/xx AESOEDHIE x/
public static class EssayScoreDetail implements Serializable {
private static final long serialVersionUID = 1L;

/xx RBD (B2H) */
public float contentScore;

/*xx GEKD *k/
public float structureScore;

/xx BED */
public float languageScore;

/xx BEHTESD */
public float handwritingScore;

/¥x B *x/
public float totalScore;

/xk TE x/
public String comment;

/xx ARRIIR */
public List<String> highlights = new ArrayList<>();

/xx BUHEINGIR */
public List<String> suggestions = new ArraylList<>();

public EssayScoreDetail() {}

/% RFNERID (MRNESID) */
private int requestId;



/%% ARFIZEE x/
private int recognitionType;

/*x RBIR BRI *+/
private boolean success;

/¥xx EIRID (FRINATR0)  *x/
private int errorCode;

%k HEIRHER */
private String errorMessage;

/0k EBIRFIERIAE */
private String resultText;

/xx FELEREBEE */
private float confidence;

/xx (RIRERIIR (REEERRF) */
private List<Candidate> candidates;

/xx FEEDEE ((NEIRER) *x/
private List<StrokeOrderDetail> strokeOrderDetails;

/*x ZEliEs (0-100) =/
private float strokeOrderScore;

/4 EINEREEE */
private int correctStrokeCount;

/xk ERSEBEE */
private int totalStrokeCount;

/xx ESOEDIEE ((NESCERY) %/
private EssayScoreDetail essayDetail;

[k BN LaTeX®R ((NEFRE) *x/
private String mathLatex;

/xx BEFEESER (MRZBHTER) */
private String mathAnswer;

/xx RFIEER (ZF)  */
private long processingTimeMs;

/xx ERFFE ("online"fE% / "offline"E4 / "cache"&7F)
private String source;

/xx ARBURTEIEE */
private long timestamp;

public RecognitionResult() {
this.candidates = new ArraylList<>();
this.strokeOrderDetails = new ArrayList<>();
this.timestamp = System.currentTimeMillis();

*/



/*x BUERINER */
public static RecognitionResult success(int requestId, int type, String text, float
confidence) {
RecognitionResult result = new RecognitionResult();
result.requestId = requestId;
result.recognitionType = type;
result.success = true;
result.errorCode = 0;
result.resultText = text;
result.confidence = confidence;
return result;

/xx BIEBRRMER */
public static RecognitionResult failure(int requestId, int errorCode, String
message) {
RecognitionResult result = new RecognitionResult();
result.requestId = requestId;
result.success = false;
result.errorCode = errorCode;
result.errorMessage = message;
return result;

public int getRequestId() { return requestId; }
public void setRequestId(int id) { this.requestId = id; }

public int getRecognitionType() { return recognitionType; }
public void setRecognitionType(int type) { this.recognitionType = type; }

public boolean isSuccess() { return success; }
public void setSuccess(boolean success) { this.success = success; }

public int getErrorCode() { return errorCode; }
public void setErrorCode(int code) { this.errorCode = code; }

public String getErrorMessage() { return errorMessage; }
public void setErrorMessage(String msg) { this.errorMessage = msg; }

public String getResultText() { return resultText; }
public void setResultText(String text) { this.resultText = text; }

public float getConfidence() { return confidence; }
public void setConfidence(float c) { this.confidence = c; }

public List<Candidate> getCandidates() { return candidates; }
public void setCandidates(List<Candidate> c) { this.candidates = c; }

public void addCandidate(String text, float confidence, int rank) {
candidates.add(new Candidate(text, confidence, rank));

public List<StrokeOrderDetail> getStrokeOrderDetails() { return strokeOrderDetails;



public void setStrokeOrderDetails(List<StrokeOrderDetail> d) {
this.strokeOrderDetails = d; }

public float getStrokeOrderScore() { return strokeOrderScore; }
public void setStrokeOrderScore(float s) { this.strokeOrderScore = s; }

public int getCorrectStrokeCount() { return correctStrokeCount; }
public void setCorrectStrokeCount(int c) { this.correctStrokeCount = c; }

public int getTotalStrokeCount() { return totalStrokeCount; }
public void setTotalStrokeCount(int t) { this.totalStrokeCount = t; }

public EssayScoreDetail getEssayDetail() { return essayDetail; }
public void setEssayDetail(EssayScoreDetail d) { this.essayDetail = d; }

public String getMathLatex() { return mathLatex; }
public void setMathLatex(String latex) { this.mathLatex = latex; }

public String getMathAnswer() { return mathAnswer; }
public void setMathAnswer(String answer) { this.mathAnswer = answer; }

public long getProcessingTimeMs() { return processingTimeMs; }
public void setProcessingTimeMs(long ms) { this.processingTimeMs = ms; }

public String getSource() { return source; }
public void setSource(String source) { this.source = source; }

public long getTimestamp() { return timestamp; }
public void setTimestamp(long t) { this.timestamp = t; }

¥k REVERIERIZER */
public Candidate getBestCandidate() {
return candidates.isEmpty() ? null : candidates.get(0);

/*xx FREVEIREMER */
public float getStrokeOrderAccuracy() {
return totalStrokeCount > @ ? (float) correctStrokeCount / totalStrokeCount : 0;

/*x FREVRBUZEBIAY SR */
public String getTypeDescription() {
switch (recognitionType) {

case TYPE_HANDWRITING: return "FE5iHZ";
case TYPE_MATH: return "“#U#iRZI";
case TYPE_STROKE_ORDER: return "ZlfiEH";
case TYPE_ESSAY: return "“fEXitH"™;
default: return "REISEEI";

@Override
public String toString() {
if (success) {



return "RecognitionResult{type=" + getTypeDescription()
", text='" + resultText + "'"

", confidence=" + confidence

, source=" + source

, time=" + processingTimeMs + "ms}";

+ + + +

} else {
return "RecognitionResult{FAILED, code=" + errorCode
+ ", msg='" + errorMessage + "'}";

model/StrokePath. java

/*
*x BASEmRENAF&ZSDKERE V1.0
* StrokePath - ZEMRIZEIEER

*
* R HR—FEEEZEENLTEI. BYEMTEE
*/

package com.writech.sdk.model;

import java.io.Serializable;
import java.util.ArrayList;
import java.util.List;

/%%

* EMERIRAEE

* RRMNEZIHREN—FZRBEBINE

*/

public class StrokePath implements Serializable {

private static final long serialVersionUID = 1L;

¥k BOEMRER */
public static class Point implements Serializable {
private static final long serialVersionUID = 1L;

/xk X4 (REGRIWENm, BURTLITTIE) */
public float x;

/xk YHRER x/
public float y;

/¥x ESME (3—1 0.0~1.0) */
public float pressure;

/*x BEE (EXTFEEFRNENERREE) */
public long timeOffset;

/xx ERTRBE (B, 0-90, O/EH, BPHEXR) */



public float tiltAngle;

/xx ERFMIf (B, 0-360, PHEZH) *x/
public float azimuthAngle;

public Point() {}

public Point(float x, float y, float pressure, long timeOffset) {
this.x = Xx;
this.y = y;
this.pressure = pressure;
this.timeOffset = timeOffset;

@Override
public String toString() {
return "(" + x + "," +y + ",p=" + pressure + ",t=" + timeOffset + ")";

/xk EEME—ID x/
private String strokeld;

/*x FRERBMACHE */
private String penMac;

/xx FEID %/
private String studentId;

/*x TUEID (tRIRPBSFRENE) */
private String pageld;

/¥ EEFHANE (LNREEERD) */
private long startTimestamp;

/¥ EBERMTE *x/
private long endTimestamp;

/*x ZEEEE (ARGB) */
private int color = OxFF000000;

/xx EBEMERE (BR) */
private float baseWidth = 3.0f;

¥k RERIIR */
private List<Point> points;

/* = ﬁ*ﬁ'ég% (HﬂOCR/AI % | g%iﬁjtb) e —————— */

/xx RFINXFAS */
private String recognizedText;

/xx RFIEEE */
private float recognitionConfidence;



/xx EliFS (EBTBEFIIFNIAFE)  */
private int strokeOrder;

/xx BEAEVEE (HFRRME) =/

private boolean isValid = true;
/* = *@ﬁ@g& se=——rrx */

public StrokePath() {
this.points = new ArrayList<>();

public StrokePath(String strokeId, String penMac) {
this.strokelId = strokeld;
this.penMac = penMac;
this.points = new ArraylList<>();
this.startTimestamp = System.currentTimeMillis();

/% RIREER */
public void addPoint(float x, float y, float pressure, long timeOffset) {
points.add(new Point(x, y, pressure, timeOffset));

/xk RIRES (BB +/
public void addPointWithTilt(float x, float y, float pressure,
long timeOffset, float tilt, float azimuth) {
Point p = new Point(x, y, pressure, timeOffset);
p.tiltAngle = tilt;
p.azimuthAngle = azimuth;
points.add(p);

/xx REVREREE */
public int getPointCount() {
return points.size();

/¥x FREVEERSIRRIER *+/
public Point getPoint(int index) {
if (index >= @ && index < points.size()) {
return points.get(index);
}

return null;

/xk SREFRERER */
public List<Point> getPoints() {
return points;

/* ===~ %En{q'ﬁ'% == ——=———"] */

/¥x TBEBRKE (BXR) */
public float calculatelLength() {



float length = 0;

for (int i = 1; i < points.size(); i++) {
Point p@ = points.get(i - 1);
Point pl = points.get(i);

float dx = pl.x - p0.x;

float dy = pl.y - p0Q.y;

length += (float) Math.sqrt(dx x dx + dy * dy);
}
return length;

/xx TEEBEBEE */
public float[] getBoundingBox() {
if (points.isEmpty()) return new float[]1{0, @, 0, 0};

float minX
float maxX

Float.MAX_VALUE, minY
Float.MIN_VALUE, maxY

Float.MAX_VALUE;
Float.MIN_VALUE;

for (Point p : points) {

if (p.x < minX) minX = p.x;
if (p.y < minY) minY = p.y;
if (p.x > maxX) maxX = p.x;
if (p.y > maxY) maxY = p.y;

return new float[]l{minX, minY, maxX, maxY};

/ek TEFHRERE (BR/ZV) */
public float calculateAverageSpeed() {
if (points.size() < 2) return 0;

float totallLength = calculateLength();
long duration = points.get(points.size() - 1).timeOffset -
points.get(0).time0ffset;

return duration > @ ? totalLength / duration : 0;

0k TTETFHED */
public float calculateAveragePressure() {
if (points.isEmpty()) return 0;
float sum = 0;
for (Point p : points) {
sum += p.pressure;
}

return sum / points.size();

/xk REBEIFENE (2R) */
public long getDuration() {
if (points.size() < 2) return 0;
return points.get(points.size() - 1).timeOffset - points.get(0).timeOffset;



/*x%
* BEEBHERIINNZENZHEIEH
* FFBLERMmTIAMETR
*
* 183:
* [4FT S [81=: 4FTX + 4FTy + 2FTpressure + 4FTtime0ffset]
*/
public bytel[]l toBytes() {
int pointCount = points.size();
byte[] data = new bytel[4 + pointCount * 14];

/¥ BARE (KinF) */
datal@] = (byte) ((pointCount >> 24) & OxFF);

datall] = (byte) ((pointCount >> 16) & OxFF);
datal[2] = (byte) ((pointCount >> 8) & OXFF);
datal[3] = (byte) (pointCount & OxFF);

int offset = 4;

for (Point p : points) {
/% BAXER (float - 4FT) */
int fx = Float.floatToIntBits(p.x);
dataloffset++] = (byte) ((fx >> 24) & 0OxFF);
dataloffset++] (byte) ((fx >> 16) & OxFF);
dataloffset++] (byte) ((fx >> 8) & OxFF);
dataloffset++] = (byte) (fx & OxFF);

/x BNYRAR *+/

int fy = Float.floatToIntBits(p.y);
dataloffset++] = (byte) ((fy >> 24) & OxFF);
dataloffset++] (byte) ((fy >> 16) & OxFF);
dataloffset++] (byte) ((fy >> 8) & OxFF);
dataloffset++] (byte) (fy & OxFF);

/* BEANENE (JA—H/E+65535%%uintl6) */

int pressurel6 (int) (p.pressure x 65535);
dataloffset++] (byte) ((pressurel6 >> 8) & OxFF);
dataloffset++] (byte) (pressurel6 & OxFF);

/* BEAIERE (uint32) x/

long t = p.timeOffset;

dataloffset++] (byte) ((t >> 24) & OxFF);
dataloffset++] (byte) ((t >> 16) & OxFF);
datal[offset++] (byte) ((t >> 8) & OxFF);
dataloffset++] (byte) (t & OxFF);

return data;

public String getStrokeId() { return strokeId; }
public void setStrokeId(String strokeId) { this.strokeId = strokeld; }

public String getPenMac() { return penMac; }
public void setPenMac(String penMac) { this.penMac = penMac; }



public String getStudentId() { return studentId; }
public void setStudentId(String studentId) { this.studentId = studentId; }

public String getPageId() { return pageld; }
public void setPageld(String pageld) { this.pageld = pageld; }

public long getStartTimestamp() { return startTimestamp; }
public void setStartTimestamp(long t) { this.startTimestamp = t; }

public long getEndTimestamp() { return endTimestamp; }
public void setEndTimestamp(long t) { this.endTimestamp = t; }

public int getColor() { return color; }
public void setColor(int color) { this.color = color; }

public float getBaseWidth() { return baseWidth; }
public void setBaseWidth(float w) { this.baseWidth = w; }

public String getRecognizedText() { return recognizedText; }
public void setRecognizedText(String text) { this.recognizedText = text; }

public float getRecognitionConfidence() { return recognitionConfidence; }
public void setRecognitionConfidence(float c) { this.recognitionConfidence = c; }

public int getStrokeOrder() { return strokeOrder; }
public void setStrokeOrder(int order) { this.strokeOrder = order; }

public boolean isValid() { return isValid; }
public void setValid(boolean valid) { isValid = valid; }

@Override
public String toString() {
return "StrokePath{id='" + strokeId + "', points=" + points.size()
+ ", duration=" + getDuration() + "ms"
+ ", text='" + recognizedText + "'}";



