Suppl. 1
WT-60s
% --- 1. 初始化 ---
[bookmark: _GoBack]clear; clc; close all;

% --- 2. 读取数据 ---
[fname, pathname] = uigetfile({'2-baseline ROI+SLIM10S.tif', 'TIFF Files (*.tif, *.TIF)'}, '请选择线扫描 TIFF 文件');
if fname == 0; disp('已取消'); return; end

raw_img = imread([pathname fname]);
if ndims(raw_img) == 3, img = double(raw_img(:,:,1)); else, img = double(raw_img); end
[rows, cols] = size(img);
if rows < cols, img = img'; [rows, cols] = size(img); end
fprintf('图像尺寸: %d 行 (时间), %d 列 (空间)\n', rows, cols);

% --- 3. 参数设置 ---
pixel_size = 0.994; 
total_time = 174.999; 
line_time = total_time / rows; 

% LSPIV 核心参数
numavgs = 100; skipamt = 25; shiftamt = 2;

% --- 4. 背景扣除与 LSPIV 计算 ---
disp('正在进行背景扣除与 LSPIV 计算...');
DCoffset = sum(img, 1) / size(img, 1);
imgDC = img - repmat(DCoffset, size(img, 1), 1);
scene_fft = fft(imgDC(1:end-shiftamt, :), [], 2);
test_fft = fft(imgDC(shiftamt+1:end, :), [], 2);
W = 1./sqrt(abs(scene_fft)) ./ sqrt(abs(test_fft)); 
LSPIVresult = ifft(scene_fft .* conj(test_fft) .* W, [], 2);

% --- 5. 循环计算速度 ---
index_vals = skipamt:skipamt:(size(LSPIVresult, 1) - numavgs);
velocity = nan(size(index_vals));

disp('正在进行高斯拟合...');
for index = 1:length(index_vals)
if mod(index, 2000) == 0, fprintf('处理进度: %.1f%%\n', index/length(index_vals)*100); end
LSPIVresult_AVG = fftshift(sum(LSPIVresult(index_vals(index):index_vals(index)+numavgs, :), 1));
LSPIVresult_AVG = LSPIVresult_AVG / max(LSPIVresult_AVG);
[~, maxindex] = max(LSPIVresult_AVG);
options = fitoptions('gauss1'); options.StartPoint = [1 maxindex 10 0];
[q, ~] = fit((1:length(LSPIVresult_AVG))', LSPIVresult_AVG', 'a1*exp(-((x-b1)/c1)^2) + d1', options);
velocity(index) = (q.b1 - size(LSPIVresult, 2)/2 - 1) / shiftamt;
end

% --- 6. 转换为物理单位与相对变化率 ---
velocity_um_s = (velocity * pixel_size) / line_time;
time_axis = index_vals * line_time; 

% 计算基线 (前60秒)
v_base = mean(velocity_um_s(time_axis <= 60)); 
relative_change = (velocity_um_s - v_base) / v_base * 100;

% --- 7. 统计刺激期间 (60s-70s) 的平均变化 ---
stim_idx = (time_axis >= 60 & time_axis <= 70);
mean_stim_change = mean(relative_change(stim_idx));
fprintf('------------------------------------------\n');
fprintf('基线流速: %.2f um/s\n', v_base);
fprintf('刺激期间 (60s-70s) 平均相对流速变化: %.2f%%\n', mean_stim_change);
fprintf('------------------------------------------\n');

% --- 8. 绘图 ---
figure('Name', 'Relative RBC Velocity Change');
plot(time_axis, relative_change, 'LineWidth', 1.5, 'Color', 'k');
hold on;
% 标记刺激区间 (60s - 70s)
xline(60, '--r', '刺激开始', 'LineWidth', 1.5);
xline(70, '--r', '刺激结束', 'LineWidth', 1.5);
fill([60 70 70 60], [-50 -50 200 200], 'r', 'FaceAlpha', 0.1, 'EdgeColor', 'none');

title('相对红细胞流速变化 (Relative RBC Velocity Change)');
xlabel('时间 (s)'); ylabel('相对变化率 (%)');
grid on; ylim([-50 200]); 

% 导出数据
writematrix([time_axis', relative_change'], '2-baseline ROI+SLIM10S.csv');




GPER-KO-60s

% --- 1. 初始化 ---
clear; clc; close all;

% --- 2. 读取数据 ---
[fname, pathname] = uigetfile({'2-KO SLIM10S.tif', 'TIFF Files (*.tif, *.TIF)'}, '请选择线扫描 TIFF 文件');
if fname == 0; disp('已取消'); return; end

raw_img = imread([pathname fname]);
if ndims(raw_img) == 3, img = double(raw_img(:,:,1)); else, img = double(raw_img); end
[rows, cols] = size(img);
if rows < cols, img = img'; [rows, cols] = size(img); end
fprintf('图像尺寸: %d 行 (时间), %d 列 (空间)\n', rows, cols);

% --- 3. 参数设置 ---
pixel_size = 0.994; % 空间分辨率 (um/pixel)
total_time = 179.399; % 总扫描时长 (s)
line_time = total_time / rows; % 计算每行扫描时间

% LSPIV 核心参数
numavgs = 100; skipamt = 25; shiftamt = 2;

% --- 4. 背景扣除与 LSPIV 计算 ---
disp('正在进行背景扣除与 LSPIV 计算...');
DCoffset = sum(img, 1) / size(img, 1);
imgDC = img - repmat(DCoffset, size(img, 1), 1);
scene_fft = fft(imgDC(1:end-shiftamt, :), [], 2);
test_fft = fft(imgDC(shiftamt+1:end, :), [], 2);
W = 1./sqrt(abs(scene_fft)) ./ sqrt(abs(test_fft)); 
LSPIVresult = ifft(scene_fft .* conj(test_fft) .* W, [], 2);

% --- 5. 循环计算速度 ---
index_vals = skipamt:skipamt:(size(LSPIVresult, 1) - numavgs);
velocity = nan(size(index_vals));

disp('正在进行高斯拟合...');
for index = 1:length(index_vals)
if mod(index, 2000) == 0, fprintf('处理进度: %.1f%%\n', index/length(index_vals)*100); end
LSPIVresult_AVG = fftshift(sum(LSPIVresult(index_vals(index):index_vals(index)+numavgs, :), 1));
LSPIVresult_AVG = LSPIVresult_AVG / max(LSPIVresult_AVG);
[~, maxindex] = max(LSPIVresult_AVG);
options = fitoptions('gauss1'); options.StartPoint = [1 maxindex 10 0];
[q, ~] = fit((1:length(LSPIVresult_AVG))', LSPIVresult_AVG', 'a1*exp(-((x-b1)/c1)^2) + d1', options);
velocity(index) = (q.b1 - size(LSPIVresult, 2)/2 - 1) / shiftamt;
end

% --- 6. 转换为物理单位与相对变化率 ---
velocity_um_s = (velocity * pixel_size) / line_time;
time_axis = index_vals * line_time; 

% 计算基线 (前60秒)
v_base = mean(velocity_um_s(time_axis <= 60)); 
relative_change = (velocity_um_s - v_base) / v_base * 100;

% --- 7. 统计刺激期间 (60s-70s) 的平均变化 ---
stim_idx = (time_axis >= 60 & time_axis <= 70);
mean_stim_change = mean(relative_change(stim_idx));
fprintf('------------------------------------------\n');
fprintf('基线流速: %.2f um/s\n', v_base);
fprintf('刺激期间 (60s-70s) 平均相对流速变化: %.2f%%\n', mean_stim_change);
fprintf('------------------------------------------\n');

% --- 8. 绘图 ---
figure('Name', 'Relative RBC Velocity Change');
plot(time_axis, relative_change, 'LineWidth', 1.5, 'Color', 'k');
hold on;
% 标记刺激区间 (60s - 70s)
xline(60, '--r', '刺激开始', 'LineWidth', 1.5);
xline(70, '--r', '刺激结束', 'LineWidth', 1.5);
fill([60 70 70 60], [-50 -50 200 200], 'r', 'FaceAlpha', 0.1, 'EdgeColor', 'none');

title('相对红细胞流速变化 (Relative RBC Velocity Change)');
xlabel('时间 (s)'); ylabel('相对变化率 (%)');
grid on; ylim([-50 200]); 

% 导出数据
writematrix([time_axis', relative_change'], 'relative_velocity_change_27x130000.csv');

